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INITIAL EVALUATION OF THE EFFICIENCY
OF CRYOPROTECTANT-FREE VITRIFICATION IN PCR TUBES
ON A LOW NUMBER OF HUMAN SPERMATOZOA

Nguyen Thanh Tung', Tran Van Tuan’, Do Ngoc Lan’
Nguyen Thi Thuc Anh', Ho Sy Hung’, Trinh The Son""

Abstract

Objectives: To inititally evaluate the efficiency of cryoprotectant-free
vitrification in PCR tubes on a low number of human spermatozoa. Methods: A
laboratory experimental study was conducted on 30 severe oligospermia treated
at the Military Institute of Clinical Embryology and Histology, Vietnam Military
Medical University. The semen samples were vitrified and thawed at the
following times, then sperm concentration, morphology, viability, and motility
were evaluated after thawing. Results: The viable CSF, motile CSF when
vitrifing without using CPAs were 50.45 + 4.63; 43.35 + 4.81 (1-week storage),
45.24 + 4.33; 37.24 + 4.39 (4-week storage) and 40.69 + 3.96; 33.96 + 4.14 (8-
week storage), respectively. Conclusion: Vitrification of human sperm can be
achieved without cryoprotectants and could be recommended for routine assisted
reproductive technology.

Keywords: Sperm vitrification; Oligospermia; Free-cryoprotectants.

INTRODUCTION principle of this kind of technique is to

Sperm cryopreservation was first
introduced by Lazaro Spallanzani in
1976 by cryopreserving semen in SnOw.
After that, the first baby born from
cryopreserved sperm was reported in
1953 by Bunge and Sherman [1]. The

transform both the extracellular and
intracellular fluid into a solid state;
the
movement and biological processes in

therefore, pausing molecular
the cell. An ideal cryopreservation

technique should ensure that the cells

'Military Institute of Clinical Embryology and Histology, Vietnam Military Medical University

*Hanoi Medical University

“Corresponding author: Trinh The Son (trinhtheson @ vimmu.edu.vn)
Date received: 14/12/2023
Date accepted: 12/3/2024
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are structurally unaffected and
functionally post-thawing. Recently,
fertility centers often use two main
sperm cryopreservation techniques:
Vitrification and slow freezing. The
slow freezing technique 1is more
popular and has been used for a long
time in laboratories, despite the fact
that the rate of sperm recovery after
thawing with this technique is usually
50%, varying greatly depending on the
sample. In addition, numerous studies
around the world have proven that this
technique causes major changes in
both sperm structure and function
[2, 3]. Applying slow cryopreservation
techniques for semen samples with a
low number of spermatozoa is still a
big challenge. Sperm vitrification can
overcome the disadvantages of the
slow sperm freezing technique for the
above sample types because it is quick
and simple to perform. Moreover,
sperm quantity and quality recover
well after thawing, but the temperature
reduction rate of up to several tens of
thousands of degrees per second can
also create ice crystals in sperm cells.
Besides, the use of -cryoprotective
(CPAs)

cryopreservation is still controversial

agents during sperm

among studies. According to Mochida

(2014), the use of high-concentration
cryopreservation CPA with a small
quantity of sperm samples is necessary
for

sperm  cryopreservation  [4].

However, human sperm is very
sensitive to CPA, so some authors have
proposed a sperm cryopreservation
method that does not use CPA [5, 8].
Therefore, we conducted this study:
the efficiency of

cryoprotectant-free  vitrification in

To evaluate

PCR tubes on a low number of human

spermatozoa.

MATERIALS AND METHODS

1. Materials

* Research subjects: 30 oligospermia
semen samples at the Military Institute
of Clinical Histology and Embryology,
Vietnam Military Medical University

* Inclusion criteria: Oligospermia
semen samples (< 1 million sperm/mL);
patients agreed to participate in the

study.

* Exclusion criteria: Patients tested
positive with HIV, HBsAg, and HCV.

* Location and time: Conducted
at the Military Institute of Clinical
Histology and Embryology, Vietnam
Military Medical University from
September 2022 to September 2023.
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2. Methods

* Research design: A laboratory
experimental study.

* Data collection:

- Sample size: 30 severe oligospermia

semen samples after analysing
according to the WHO-Laboratory
manual for the examination and

processing of human semen 6" 2021.

- Sampling: Convenience sampling
from September 2022 to September
2023.

* Research process:

After collecting, the samples were
vitrified and thawed at the following
and

times, sperm concentration,

Sperm sample vitrification process:

morphology, viability, and motility

were evaluated after thawing:

- Ty: After centrifuging the sample,
cryopreserved the sperm sample by
vitrifying a low number of spermatozoa
without using cryoprotective agents
(CPAs) in a PCR tube.

- T;: After 1 week, the stored
samples were thawed and compared

- T,: After 4 weeks, the stored
samples were thawed and compared
with Ty and T;.

- Ts: After 8 weeks, the stored
samples were thawed and compared
with Ty, Ty, and T,.

Semen sample with Centrifuged Colect sperm
concentration below [E= [ 1500 rpm for 10 [ residue
1 M/mL minutes

l

Vapor nitrogen
(2 mins),
Liquid nitrogen
(10 secs)

=

Write patient’s code,
sample’s code and
time To, T], Tz, T3

5 microliter/tube
PCR

l

2 tubes
PCR/Cryotube

=

Cryopreservation
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Thawing stored sample process:

N
Put the bottom of PCR Drop sample into G-

Stored sample  |[E=)|  tybe into water (37°C) IVF (37°C)
J

* Evaluating parameters:

- Sperm concentration (million/mL).

- Sperm viability (percentage).

- Total motility (PR + NP) and progressive motility (PR) (percentage).
- Sperm morphology (percentage of normal sperm).

- CSF (Cryo-survival Fator):

% Motile sperm after cryoperservation

Motile CSF = 9% Motile sperm before cryoperservation x 100%

% Viable sperm after cryoperservation

Viable CSF = 100
rable % Viable sperm before cryoperservation x

* Data processing methods: Research data were processed with the Stata 14.0
using a paired t-student test. The difference is statistically significant when the

value is < 0.05.

3. Ethics

The study was approved by the Ethics Committee for Biomedical Research of
the Military Institute of Clinical Histology and Embryology, Vietnam Military
Medical University. Information relating to the research is kept strictly
confidential and used only for scientific purposes. Semen samples were disposed

of immediately after the study.
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RESULTS

Compare sperm quality before and after thawing.

Table 1. Comparison of sperm quality without using CPAs before and after
thawing.

T, (0) T, (M) T, (2) T5(3) p

po-1=0.491

' ,=0.587
Concentratrion ) ;o . 168 2784166 278+167 279+167 '
(milion/mL) p23=0.424

pi3=0.217

Po-1 = 0.000

Pi2= 0.000
40.54 £20.90 20.33+£10.31 18.28+9.26 16.44+8.42
(%) P23= 0.000

pi3=0.000

Sperm viability

po-1 = 0.0001
pi2=0.0002
P23 = 0.0002
p13=0.0001

PR(%) 4.19+497 1.38 £1.63 1.18 + 1.39 1.06 £1.26

po-1=0.0153
pi2=0.0007
P23 =0.0027
p13=0.0011

NP(%) 12.75+11.27 896+1299 7.69+11.18 7.02+10.09

po-1 = 0.0026
pi12=0.0001
P23 = 0.0006
pi3=0.0002

PR + NP (%) 16.95+13.35 10.33+12.89 8.87+11.09 8.09+10.01

po.1=0.573
Sperm

Pi2= 0.326
morphology 2.70 £0.92 2.67 £0.96 2.60 +£0.81 2.53+£0.82
(%) P23= 0.326

pi13=0.103

In general, the longer the storage period, the lower the sperm quality.
Specifically, the average sperm viability, progressive motility rate, non-
progressive motility rate, and total motile sperm rate gradually decreased over
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time of thawing; the difference was statistically significant, with p < 0.05. The
average sperm concentration and the percentage of sperm with normal
morphology did not change significantly over the stages, the difference was not
statistically significant, with p > 0.05.

Table 2. Viable CSF after cryopreservation.

Time Viable CSF (%)
T, 50.45 +4.63
T, 45.24 +4.33
T; 40.69 £ 3.96

When evaluating post-thaw the stored samples, the viable CSF index
decreased overtime after 1 week, 4 weeks, and 8 weeks; the difference was

statistically significant with p < 0.05.

Table 3. Motile CSF after cryopreservation.

Time Motile CSF(%)
T, 43.35 +4.81
T, 37.24 £4.39
T 33.96 £4.14

When evaluating post-thaw the stored samples, the motile CSF index

decreased overtime after 1 week, 4 weeks, and 8 weeks; the difference was

statistically significant with p < 0.05.

DISCUSSION

Dramatic changes during
cryopreservation have detrimental
effects on the

resulting in a large increase in the

sperm membrane,

percentage of poorly motile sperm
or sperm with abnormal morphology.
The negative effects related to high-
speed temperature decrease, such as

10

intracellular ice crystal formation,
osmotic injury, cellular dehydration,
and oxidative stress, can also injure the
sperm in ways that affect reproductive
outcomes. Sperm cells are rich in
mitochondria because a constant
supply of energy is required for their
motility, and mitochondrial damage

during cryopreservation processes is
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linked with a loss of membrane
permeability. This confirms the fact
that cryopreservation affects motility
because of mitochondrial damage and
also because of physical changes to the
tail. Also, human spermatozoa contain
large quantities of proteins, sugars, and
other components that may act as
natural cryoprotectants. It is known
that the loss of sperm quality is more
significant in patients whose sperm
parameters are poor. Therefore, there is
a significantly lower post-thaw percent
motility, motile sperm concentration,
and cryo-survival rate, especially in a
group of OAT patients, as in our study
(concentration < 1 million/mL). Our
group's results on motile CSF and
viable CSF are similar to the studies of
Widyastuti R (2017) [10] and Nguyen
Thi Hang (2018) with the crystal
freezing method [7]. In Widyastuti R's
study (2017), samples were divided
into three groups: The control group,
samples mixed with a basic solution,
and samples mixed with a vitrification
solution. The straws (carriers) were
vaporized in liquid nitrogen for 5
seconds, then plunged into liquid
nitrogen directly and stored for 24
hours. Sperm motility and viability
were observed to evaluate sperm
quality before and after vitrification.
Overall,

vitrified products without

preservative agents had a proportion of
sperm motility and viability rates of
35% and 48%,
However, in that study, the authors
evaluated motile CSF and viable CSF
right after 24 hours of storage, earlier

respectively [10].

than the time T;, T,, and T; in our
study. In this research, we have not
explored the stability of epigenetics
information in human spermatozoa.
However, Wang M and et al. (2022)
analyzed epigenetic differences between
fresh and cryopreserved spermatozoa
using high-throughput RNA sequencing
in three groups: Fresh spermatozoa
(control group), frozen spermatozoa,
vitrified spermatozoa, and concluded
that
spermatozoa is an epigenetically safe

cryopreservation of human

method for male fertility preservation;
cryoprotectant-free vitrification can
induce minor biological changes in
human spermatozoa, in comparison

with conventional freezing. [9].

CONCLUSION

Vitrification of human sperm can
be achieved without intracellular
cryoprotectants and could be
recommended for routine assisted
reproductive technology. Carriers are
PCR tubes in a cryotube, which will
refrigerate samples in very small
volumes, safely in laboratories, and
limit infection.

11
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CLINICAL FEATURES OF DIGITAL FLEXOR TENDON SHEATH:
AN ANATOMIC STUDY

Luu Danh Huy"**, Pham Dang Ninh?, Dang Hoang Anh’, Vu Nhat Dinh’

Abstract

Objectives: To study clinical features of digital flexor sheath. Methods: An
observational anatomic study on 26 cadaver hands which were dissected and
studied to conclude several anatomic features of the digital flexor sheath
contributing to the management of the flexor sheath injuries in clinical practice.
Results: The average length of Al, A2, A4 pulleys in the long fingers were
7.11mm, 16.12mm, and 5.94mm, respectively. The average width and thickness
of A2, A4 pulleys in the long fingers were 6.25mm x 3.68mm and 4.98mm x
2.90mm, respectively. The distances from the MCP joint to the proximal border

of A2, A4 pulleys on the same digitorium were 6.35mm and 7.96mm, respectively.
Conclusion: A2 has the longest length and biggest cast thickness and width.

Keywords: Anatomy of the digital sheaths; A2; A4 pulley.

INTRODUCTION

It is widely known that the anatomy
and function of the pulley system in the
digital sheath are relatively complex.
The pulley system fundamentally
the
reciprocating motion of flexor tendons

facilitates conversion from
into angular motions via interphalangeal
joints resulting in the flexion of the PIP
and DIP joints. Moreover, the pulley
system ensures a tight relationship
between flexor tendons and phalanges.

'Viet Duc University Hospital
*Vietnam Military Medical University

The axial motion of the joints prevents
“bowstringing” of flexor tendons [1].
A thorough understanding of the
anatomy and function of the digital
flexor sheath helps surgeons treat
injuries of the flexor tendons and the
pulley system more effectively. The
purpose of this study was: To describe
several anatomic features of adult
digital sheaths contributing to surgery
of flexor tendon injuries in case of

early or late admissions.

“Corresponding author: Luu Danh Huy (huygo78@gmail.com)
Date received: 09/01/2024
Date accepted: 12/3/2024

http://doi.org/10.56535/jmpm.v49i4.668
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MATERIALS AND METHODS
1. Materials

26 cadaver hands or amputated hands
of adults.

This study was undertaken at the
Department of Pathology, Viet Duc
University Hospital, and the Department
of Anatomy, Ho Chi Minh Medical
and Pharmacological University.

2. Methods

* Study design: An observational
anatomic study was conducted.

To measure the pulley length: A
Loup magnifier was used to dissect the
proximal and distal ends of Al, A2,
and A4 pulleys, thumb cruciate pulleys
(C pulleys), and a digital caliper with
high precision 0.01 was used to measure.

i . - : s
) c =

The MCP, PIP, and DIP joints were at
0 degree.

To measure the distance from the
MCP joints and proximal interphalangeal
joints to the proximal border of the
pulley: Pin the joint with tiny pins and
measure the distance from the pin to
the proximal ends of A2, A4 pulleys
and the lowest point of the cruciate
pulleys.

To measure the pulley thickness
and width: Dissect to remove all the
flexor digitorum superficialis, profundus
tendons of the long finger and flexor
pollicis longus tendon of the thumb,
make a plaster cast in each digital

sheath, determine the cast diameter
by measuring the cast thickness and
width.

Figure 1. Measure the pulley’s length.

* Data analysis:

The statistical analysis of the data was done using SPSS Software, version 16.0
(SPSS Inc., Released 2007. SPSS for Windows, version 16.0. Chicago. SPSS Inc.)

14
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RESULTS

1. The pulley length of the thumb and long finger
Table 1. The Al and C pulley length of the thumb.

Pulley length of the thumb (mm)

0226 Al C

% +SD 5.45+1.05 14.09 +3.00
Min 3.70 8
Max 7.65 21

The average length of the Al pulley was 5.45mm (3.70 - 7.65mm). The
oblique pulley measured from its highest point to its lowest point had an average

length of 14.09mm.

Table 2. The Al, A2, and A4 pulley length of the long finger.

Pulley length of the X + SD (min - max) (mm)
long finger (n = 26) Al A2 A4
7.78 +1.38 15.72 £ 2.81 6.20 + 1.23
The index finger
(5.50-12.15)  (11.60-20.98)  (5.04 - 10.20)
_ i 7.79 £ 1.50 18.95 +£3.46 6.59 + 1.22
The middle finger
(5.31-11.12)  (11.10-24.53)  (5.01 - 11.00)
. 7.24 +1.25 17.28 +2.38 6.02 +0.91
The ring finger
(5.30-9.92) (11.40 - 21.25) (5.01-8.76)
_ _ 5.66 + 1.38 12.55 £2.56 4.95 +£0.87
The little finger
(3.40 - 10.36) (6.44 - 16.76) (3.50 - 6.60)
7.11+£1.19 16.12+£2.43 5.94 +0.86
Overall
(5.48 - 10.23) (11.53 -20.7) (4.96 - 8.20)

The longest pulley was A2 (18.95mm in the middle fingers); the shortest
pulley recorded was A4 (6.59mm in the middle fingers; 6.2mm in the index
fingers). The average Al, A2, and A4 pulley lengths of the long fingers were
7.11mm, 16.12mm, and 5.94mm, respectively.

15
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2. The digital sheath width and thickness
Table 3. The digital sheath width and thickness of the thumb at C pulley.

Digital sheath at C pulley

(mm); (n = 26) Thickness Width
X+SD 3.57+0.58 5.08 +£0.69
Min 2.60 3.6
Max 4.73 6.22

Table 4. The digital sheath thickness at A2 and A4 pulleys.

The digital sheath thickness

(mm); (n = 26)

A2

X = SD (min - max)

A4

X + SD (min-max)

The index finger

The middle finger

The ring finger

The little finger

Overall

3.55+£0.49
(2.50 - 4.47)
4.20 £0.46
(3.16 - 5.22)
3.85+£0.41
(3.00 - 4.61)
3.11 £0.41
(2.36 - 4.23)
3.68 £0.35
(2.97 - 4.52)

2.92 +0.42
(2.21 - 4.06)
3.18 £ 0.56
(2.18 - 4.56)
2.99 +0.37
(2.06 - 3.56)
2.52+0.37
(1.75 - 3.19)
2.90 +0.27
(2.37-3.39)

Table S. The digital sheath width at A2 and A4 pulleys.

The annular pulley width A2 A4
(mm) X + SD (min - max) X + SD (min - max)

. . 6.17 = 0.74 514 +0.58
The index finger 4.96 - 7.48 3.67-6.12
6.91 + 1.18 542 +0.63

The middle fi
© middie nger 2.26 - 8.09 432-655
The s o 6.49 + 0.66 5124059
£1ng 5-761 4.14 - 6.24
543 +0.79 426 +0.55

The little fi

¢ HHe Hnger 374 - 6.62 278 -521
6.25 + 0.60 4.98 +0.38

Overall
(5.15 -7.13) (4.24-561)
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The width and thickness of long
fingers: At the A2 pulley was 6.25mm
x 3.68 mm; at the A4 pulley was
4.98mm x 2.90mm. The widest and
thickest portion was located in the
middle finger: At A2 pulley: 6.91mm x
4.20mm; at A4 pulley: 5.42mm x
3.18mm. The most narrow and thinnest
portion was in the little finger: At A2:
543mm x 3.11mm, at A4: 4.26mm X
2.52mm. The average width and
thickness of long fingers were 6.25mm
X 3.68mm.

The average distance from the MCP
joint to the most proximal part of the C
pulley of the thumb was 4.67mm.

The distance from the MCP and PIP
joints to the distal ends of A2, and A4
pulleys on the same long fingers were
6.35mm and 7.96mm, respectively. At
A2 and A4 pulleys (mm) in the index
finger: 7.16mm and 7.89mm; in the
middle finger: 6.61mm and 8.85mm; in
the ring finger: 6.08mm and 8.0mm; in
the little finger 5.56mm and 7.08mm.

DISCUSSION

1. The pulleys of the thumb

In 1977, Doyle and Blythe [2]
studied the pulley system of the thumb
and showed only one oblique pulley
running from the radial side to the
ulnar side of the thumb and 2 cruciate

pulleys
length is 7 - 9mm overlies the MCP
joint; similarly, A2 annular pulley

Al annular pulley whose

(average length 8 - 10mm) overlies the
PIP joint; lastly oblique pulley (average
length 9 -
extended ulnar side of the adductor

IIlmm) runs from the

pollicis tendon to its radial portion
between Al and A2 pulleys. According
to Doyle et al., the oblique pulley has
the most important role in the thumb,
which ensures appropriate gliding
of the flexor pollicis longus tendon
against the “bowstringing effect”.
In 1994. Zissimos et al. [3] affirmed
that: If the Al and C pulleys of
the thumb are cut, considerable

bowstringing can be observed
simultaneously with decreased angular
ROM of interphalangeal joints. Besides,
the A2 pulley is the least to contribute
to the arc motion of the thumb.
Therefore, the authors emphasized that
C pulley reconstruction could restore

normal ROM of the thumb.

Bayat A [4] studied 14 cadaver
hands and indicated that A1 pulleys are
entirely transverse retinacular pulleys.
Its proximal two-thirds were at the
level of the volar plate at the MCP
joint, with the distal one-third overlying
the base of the proximal phalanx. The
average length is 6mm (4 - 8mm). The
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oblique pulley originating from the
ulnar side of the proximal half of the
proximal phalanx and connecting to
the radial side of the base of the distal
phalanx has an average width of
4.1mm (3 - Smm). The A2 pulley is
two-thirds
covered the head of the proximal

thinner, its proximal
phalanx and the volar plate of the
interphalangeal joint, while the distal
third overlying the base of the distal
phalanx of the thumb. Its average
length is 8mm (5 - 10mm). The authors
showed 4 types of pulleys of the
thumb, while we have not studied and
dissected them to research further yet.

Dissection of 26 cadaver thumbs,
we recognized the appearance of all
pulleys. The average length of the Al
pulley is 5.45mm (3.70 - 7.65mm),
which is insignificantly shorter than
the A1 pulley length from the previous
The

pulley measured from its highest point

international  studies. oblique
to its lowest point has an average
length of 14.09mm. The average
distance from the MCP joint pin to the
distal end of the oblique pulley is
4.67mm, which serves as an anatomic
landmark for surgeons in oblique
pulley reconstruction, more importantly,

in 2-stage tendon reconstruction.

18

2. The pulleys of the long fingers

Although pulley construction was
described in 1933, until 1975, Doyle
et al. informed anatomic as well as
physiological knowledge of pulleys.
The very first description was about 4
annular pulleys and 3 cruciate pulleys,
then Hunter complemented that the
5" annular pulley attaches the volar
plate of the DIP joint. The pulleys
are fibrous bands in ring-shaped or
cruciform configurations. A1, A3, and
AS pulleys attach the volar plates and
insert them onto the adjacent bony
surface of MCP, PIP, and DIP joints.
A2 and A4 pulleys just attach the
and middle
phalanges. The thickest portion of the

respective  proximal
A2 pulley (0.75mm) localizing at the
distal part is described as a long, large
pulley and less likely to be restricted
during finger flexion compared to
other pulleys, which functionally hold
the flexor tendons close to the axis of
motion of the joints [2]. The pulley
length is 7.9mm (A1), 16.8mm (A2),
2.8mm (A3), 6.7mm (A4), and 4.Imm
(A5) [5]. Dissection of 26 cadaver
hands comprising 104 long fingers, we
observed that the longest pulley was
A2 (18.95mm in the middle fingers;
17.28mm in the ring fingers), and the
Al
the middle fingers,

second longest
(7.79mm in

pulley was
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7.78mm in the index fingers). The
shortest pulley recorded was A4
(6.59mm in the middle fingers; 6.2mm
in the index fingers). The average Al,
A2, and A4 pulley lengths of the long
fingers are 7.11lmm, 16.12mm, and
5.94mm, respectively.

Pulley reconstruction is a vital
procedure after the flexor tendon injury
which is less common in an intact
pulley disruption. Surgery, to be more
specific - pulley reconstruction, is
indicated in the “bowstringing tendon”
to restore the normal kinematics of the
flexor tendon system. The biomechanical
studies showed that A2 and A4 pulleys
play the most

bowstringing flexor tendon resistance.

decisive role in
The whole function of the fingers was
ensured. Al and A5 pulleys are the
least likely to affect finger motions
during work [5, 6].

Chow JC (2014) [7] and Christopher
J Dy (2013) [8] showed the importance
of the proximal part of A2 and A4
pulleys in normal kinematics of the
fingers, especially the PIP joints serve
the most important in normal ROM
of the fingers. The changes in the
proximal part of A2 and A4 could
affect the flexion ROM of the fingers.
“Bowstringing tendons” are observed
when the pulleys are unavailable or

cut, reducing the angles of rotation,
which enhances the axial motion at the
respective joint. The proximal parts of
A2 and A4 are the anatomic structures
close to the MCP and PIP joints, which
are the most important factors to
prevent the “bowstringing tendons” of
these joints. The authors support the
opinion of cutting the distal parts of A2
and A4 in
scenarios. In our studies, the distance

several specific case
from the most proximal part of the A2
to the MCP joint pin is 6.35mm, and
the distance from the PIP joint pin to
the distal end of the A4 pulley is
7.96mm. In clinical practice, we need
to follow the original anatomic structures
to restore normal functions.

The width and thickness of long
fingers: At the A2 pulley 1s 6.25mm x
3.68 mm; at the A4 pulley is 4.98mm x
2.90mm. The widest and thickest
portion is located in the middle finger:
At A2 pulley: 6.91mm x 4.20mm; at
A4 pulley: 5.42mm x 3.18mm. The
narrowest and thinnest portion is in the
little finger: At A2: 5.43mm x 3.11mm;
at A4: 4.26mm x 2.52mm. The average
width and thickness of long fingers are
6.25mm x 3.68mm. From these results,
the orthopedic surgeons can choose
the size of the available equipment
for 2-stage tendon gliding tunnel
reconstruction from the first stage.
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A5 C?'xﬁIi A4 C2 F}S C1

S

A1 Synovial sheath
A2 | .

Figure 2. Pulley system of flexor tendons of the hand: The pulley system consist
of five annular (A1 through AS5) and three curciate (C1 through C3) pulleys
that fix the tendons to the phalangeal bones [9].

CONCLUSION

From our anatomic study on clinical
features of the digital shealths in 26
adult cadaver hands, we conclude that
the A2 pulley has the maximal length
at the middle finger (18.95mm); and
the minimal length at the ring finger
(4.95mm). In terms of the A4 pulley,
the maximal and minimal lengths are
at the middle finger (6.59mm) and the
little finger (4.95mm), respectively.
The average pulley lengths of the long
fingers at Al, A2, and A4 pulleys are
16.12mm, and 5.94mm,
respectively. About the thumb, the
width of the oblique pulley and Al
14.09mm and 5.45mm,
respectively. The width and thickness

7.11mm,

pulley is

of the digital sheaths of long fingers at

20

A2, and A4 pulleys are 6.25mm x
3.68mm and 4.98mm x 2.90mm,
respectively. The distance from the
MCP and PIP joints to the distal ends
of A2, and A4 pulleys on the same
long fingers are 6.35mm and 7.96mm,
respectively. The average distance
from the MCP joint to the most
proximal part of the C pulley of the
thumb is 4.67mm.
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DNA-DEPENDENT PROTEIN KINASE INHIBITOR INDUCES
APOPTOSIS IN COLON CANCER CELLS

Tran Phuong Linh', Bui Khac Cuong"™*"

Abstract

Objectives: Among all types of DNA damage, DNA double-strand breaks
(DSBs) are considered the most deleterious form induced by either endogenous
factors (oxi-dative damages, mismatches, altered chromatin structures, and
missing, or modified nucleotides) or exogenous factors, i.e., ultraviolet (UV)
radiation, ionizing radiation (IR), and chemicals or drugs. DNA-dependent
protein kinase (DNA-PK) plays a crucial role in repairing DSBs through non-
homologous end joining (NHEJ). Cells lacking DNA-PK exhibit heightened
sensitivity to IR and various DNA-damaging agents. The inhibition of DNA-PK
further intensifies cellular susceptibility to IR and DNA-damaging agents.
Several small molecules that inhibit DNA-PK have been developed. This study
aimed to evaluate the effect of DNA-PK inhibitor (DNA-PKi) NU7441 on the
HCT116 cell line. Methods: DNA-PKi NU7441 was used to assess the effect on
anti-proliferation and induction of apoptosis on the HCT116 colorectal cancer
cell line. Cells were cultured under standard conditions; crystal violet and
apoptosis assay were applied to evaluate cell proliferation and apoptosis. Data
were analysed using GraphPad Prism 8.4. Results: DNA-PKi effectively
inhibited HCT116 colon cancer cell growth via crystal violet assay (p < 0.01). In
addition, DNA-PKi also induced programmed cell death in the HCT116 cell line
(p < 0.05). Conclusion: DNA-PKi NU7441 suppressed cell proliferation and
induced apoptosis in the HCT116 colon cancer cell line.

Keywords: DNA-PK; DNA-PKi; DNA damage repair; Non-homologous end
joining; Colon cancer.
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INTRODUCTION

DNA damages are caused by either
endogenous factors (oxi-dative damages,
mismatches, altered chromatin
structures, and missing, or modified
nucleotides) or exogenous factors, i.e.,
uv IR,

chemicals, or drugs [1]. IR is thought

radiation, and gen-otoxic
to exert a variety of biological effects
by causing damage to DNA. DNA
damage repair (DDR) is a complex of
different mechanisms including DDR,
DNA damage tolerance mechanisms,
and cell-cycle control checkpoint control.
This complex system regulates the
proper efficiency of DNA replication,
proliferation, and cell survival. The
role of the DDR pathway is crucial in
maintaining genome integrity and
stability by repairing DNA damage. If
the damage is not repaired, it will
cause instability and gene mutation,
which is one of the hallmarks of
DSBs
repaired mainly through homologous
recombination (HR) and NHEJ [2].
DSBs the
dangerous among the different types of
DNA damage. Unlike HR, NHEJ does
not require a DNA template (sister
chromatid) for repair. Instead, NHEJ
operates by modifying the free ends of
DNA located on either side of the
break by using various nucleases so

cancer. In eukaryotes, are

are considered most

that the ends become compatible (i.e.
5’-phosphate),
followed by ligation with the enzyme
DNA ligase 4. However, NHEJ is a
relatively quick but intrinsically error-

3’-hydroxyl and a

prone process, and its excessive use
can lead to gene rearrangements,
deletions, and mutations, all of which
can cause post-replicative cells to be
more vulnerable to DSBs [2].

DNA-PK is a serine/threonine protein
kinase located in the nucleus. Its
activation occurs upon interaction with
its target DNA. DNA-PK forms a
complex consisting of a sizable catalytic
subunit, DNA-PKcs, and a regulatory
factor, Ku proteins (Ku70/80), which
form a heterodimer. Numerous studies
highlight the pivotal role of mammalian
DNA-PK in to DNA
damage, particularly in the repair
and recombination of DNA DSBs.
It collaborates with ATM and ATR

to phosphorylate

responding

related proteins,
contributing to the DNA damage
response and subsequent processes [3].
Furthermore, DNA-PK participates in
modulating chromatin structure and
maintaining telomeres [4].

The human genome encodes Ku70
and Ku80 (also known as Ku86),
which are products of the XRCC6 and

XRCCS5 genes, respectively. These
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proteins exhibit a strong affinity for the
exposed ends of double-stranded DNA,
and their binding is independent of the
DNA sequence, focusing on the sugar
backbone rather than the bases. Ku,
particularly in its heterodimeric form
(Ku70/80), plays a crucial role in
NHEJ. Ku70/80
double-strand breaks, which initiates
NHEIJ. Acting as a scaffold, it recruits
the NHEJ machinery to the damaged
DNA site and directly interacts with
canonical NHEJ factors such as DNA-
PKcs, XRCC4, DNA ligase IV, and
XLF [5], along with most DNA end
processing factors. Beyond its primary

senses and binds

recruitment function, the Ku heterodimer
serves a secondary role in maintaining
the stability of the broken DNA
molecule's ends when a double-strand
break occurs. Forming a ring-shaped
protein structure, the Ku heterodimer
slides onto the ends of the fractured
DNA, keeping them together and
preventing nonspecific processing.

After induction of the DNA-strand
break, the Ku70/80 heterodimer
promptly identifies and binds to the
damaged DNA, forming a ring-like
protein complex at the site of the
lesion. This complex plays a crucial
role in stabilizing the broken double
of DNA.
the Ku heterodimer recruits various

strands Simultaneously,

24

processing proteins, including DNA-
PKcs (the other component of DNA-
PK), XRCC4, DNA ligase IV, XLF,
and APL [6, 7].

The Ku heterodimer also contributes
to maintaining the stability of the NHEJ
complex at the DNA damage site. The
NHEJ complex, once assembled, bridges
the DNA ends and further enhances
end stability. The interaction between
DNA-PKcs and the Ku heterodimer
triggers the inward translocation of the
Ku heterodimer along the double-
stranded DNA, ultimately activating
the kinase activity of DNA-PKcs.
The activated DNA-PKcs then
phosphorylates factors
beyond the Ku heterodimers, including
Artemis, kinase/
phosphatase (PNKP), Werner syndrome
ATP-dependent helicase (WRN), DNA
polymerase, and Aprataxin [8].

numerous

polynucleotide

DNA-PK plays a crucial role in
repairing DSBs through NHEJ. Cells
lacking DNA-PK exhibit heightened
sensitivity to IR and various DNA-
damaging agents. The inhibition of
DNA-PK further intensifies cellular
susceptibility to IR and DNA-damaging
agents. Therefore, inhibition of DNA-PK
could impact the cell fate. Several
small molecules that inhibit DNA-PK
have been developed. This study
aimed: To evaluate the effect of DNA-
PKi NU7441 on the HCT116 cell line.
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MATERIALS AND METHODS
1. Materials

* Cell line and cell culture condition:

In this experiment, HCT116 cells
were used as an experimental model to
evaluate the antitumor activity of
DNA-PKi NU7441 (Catalog No.S2638;
purity: 99.94%; Selleckchem), subsequently
referred to as DNA-PKi. HCT116 cells
originated from an American Type
Culture Collection, Manassas, Virginia,
USA. These cells were cultivated in
Dulbecco's Modified Eagle Medium
(DMEM) obtained
Massachusetts, USA, supplemented
with 10% fetal bovine serum (FBS)
also from Cytiva, Massachusetts, USA,

from Cytiva,

and 1% Penicillin-Streptomycin sourced
from Sigma-Aldrich, Missouri, USA.
The cells were grown in an environment
with 5% CO, and 95% air at 37°C.

2. Methods
* Crystal Violet:

After harvesting, cells were transferred
to 12 wells plate, each well with a
density of 300 cells/well and SmL
medium, and cultured in an incubator
with 37°C and 5% CO,. After 24 hours,
cells were treated with control,
0.125uM or 0.250uM of DNA-PKi,
and monitored until the cell colonies

were visible by eye (approximately
7 - 8 days), then proceed to stain the
cells with a specialized purple dye
(Crystal Violet). Then, the plates were
scanned to obtain cell colony images.
Cell

Image] software and histograms were

images were analyzed using
constructed based on the measured
number of cell colonies and color
intensity (n =4).

* FACS apoptosis assay:

Cells were treated and stained
according to the procedure included
with Annexin V Apoptosis Detection
kit: HCT116 cells were cultured in
6-well plates of 300,000 cells per well
for 2h. After the cells had reached the
appropriate number, the DNA-PKi was
treated with different concentrations
(0.125uM; 0.250uM), and the control
group was cultured without treatment.
After treatment, the cells were washed
with PBS (phosphate-buffered saline),
and counted the cell number. Cells
were scraped off the plate, stained with
Propidium lodide (PI, 10 ug/mL) and
Annexin V, and incubated for 15 min
to label the cells. After incubation,
cells were analyzed on a flow cytometer.

* Statistical analysis method:

8.4
(GraphPad Software, Inc., California,

GraphPad Prism version
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USA) was used for statistical analysis.
The study results were presented as

difference of mean when comparing
more than 2 groups. The difference is

Mean =+ Standard Deviation (SD). considered —statistically  significant
Using One-Way ANOVA to test the when p <0.05.
RESULTS

1. Cell culture and proliferation

A

B C

Figure 1. Morphological characteristics of HCT116 cell line in culture.

(A: HCTI116 cells inday I; B: HCTI116 cells in day 2; C: HCT116 cells in day 7.
After 24h, cells adhered to the bottom 40 - 50% of the culture area.
After 7 days, the cultured cells had covered 80% of the culture area.)

The images in figure 1 recorded the
status, form and density of HCT116
cultured after 1 day, 2 days, and 7
days. HCT116 cells appeared as basal
epithelial cells, monolayer growing,
having many different shapes from
oval to polygonal, were about 20 -
25uM in size, although this size could
vary depending on the stage of the cell
cycle. In addition, HCT116 cells had
large nuclei occupied most of the
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cytoplasm. After 24h of culturing, the
HCTI116 cells adhered to the bottom of
the culture dish and showed robust
proliferation. The proliferation rate of
HCT116 was about 40 - 50% within 24
hours. After 7 days, the cultured cells
had covered 80% of the flask area. The
cell proliferation rate was monitored,
and when it reached approximately
80% of the plate area, the cells were
transferred to a new culture plate.
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2. Evaluation of cell proliferation by Crystal Violet assay

Control

0.125uM

0.25 uM

Figure 2. Changes in the results of staining HCT116 cells with Crystal violet
between the control and DNA-PKi treatment groups after 2 weeks.

Cells were treated with control, 0.125uM or 0.250uM of DNA-PKi. After that,
treatment with DNA-PKi was maintained until the cell colonies were visible by
eye (approximately 7 - 8 days), then proceed to stain the cells with a specialized
purple dye (Crystal Violet).

e 3 I
30— Iﬂ
20 -

10

% Cell clusters stained

0-
s S S
c;f‘i‘ - @“Q
S Q-
Concentration (uM)
Figure 3. Quantitative analysis of cell of Crystal Violet assay after 2 weeks

between control and treatment groups at concentrations: 0.125uM and 0.250puM.

(p** < 0.0008, p*** < 0.003. Relative staining intensities were measured by
using ImageJ software)
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The results of Crystal Violet assay
were presented in figure 2 and 3. In
figure 2, after stained with Crystal
Violet, the control group had large,
intensely colored, and densely packed
cell clusters, whereas the group treated
with DNA-PKi at a concentration of
0.125uM showed smaller, paler, and
sparser cell clusters. Meanwhile, the
group treated with DNA-PKi at
0.250uM appeared lighter and smaller
clusters compared to the control group.
We observed that HCTI16 at
concentrations of 0.250uM exhibited
proliferation inhibitory activity on
HCT116 cells in vitro especially at
concentrations 0.250uM (the average

stained area of cell clusters for the
control group was 24.78%,
significantly higher than 0.250uM
treatment group (15.75%), with p*** <
0.001). At a concentration of 0.125uM,
there was inhibition of proliferation but
it is not really clear. Furthermore, the
inhibitory effect on proliferation was
dose-dependent when comparing the
0.125uM treatment group and the
0.250uM treatment group (the average
stained area of cell clusters for the
0.125uM  treatment  group  was
significantly ~ higher = than  the
corresponding value for the 0.250uM
treatment group, with p** < 0.01,
Figure 3).

3. Evaluation of the ability of DNA-PKi to induce programmed cell death

(apoptosis)

Ctrl 0.125 uM

Oh

24h

0.25uM

Figure 4. DNA-PKi stimulates apoptosis on HCT116 cells. The cells were
treated with DNA-PKi at different concentrations: 0; 0.125uM; 0.250uM.

(At Oh, the cells grew in small dicrete cluster while cells at 24h on all group

grew in large patches, spreading evenly on the surface).
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HCT116 cells were treated with DNA-PKi at concentrations of 0.125uM,
0.250uM for 48h to evaluate the stimulation of DNA-PKi to apoptosis. After
24h, the number of dead cells increased significantly in both treatment groups
compared with the control group (Figure 4). The cells were then analyzed on a
flow cytometer with the AnnexinV/PI indicators.

HCT116-DNA-PKi_C1 - P3 HCT116-DNA-PKi_0.125_1 - P3 HCT116-DNA-PKi_0.25_1 - P3
0 10 0
it 1 1
< < T
vl O Y]
EauPos £ \¢/Pos E 10 Pos
0.94 ;
291 408 <«
;lgeg " Neg Negw‘
1| PR i e i SR
0 %‘ of PRl T ¢ 4
{ “:* Neg |Pos 1 Néd- [Pos Neg s
) -JET 100.040.00 9840 (160 _D' 93. 59|6.41
O« o w 10! 10 10% D 0 10 10 1 10 Ll w0 B 10t 10
o Propidium lodide-A % Propidium lodide-A Propidium lodide-A

% Apoptosis

Concentration (uM)

Figure 5. DNA-PKi induces apoptosis on HCT116 cells.

(A: HCTI116 cells were treated with DNA-PKi at different concentrations for
24h and stained with Annexin V - FITC; cells were then counted by flow
cytometry for apoptosis analysis. Upper right quadrant: Late apoptosis;

upper left quadrant:  Early  apoptosis.  Lower  right  quadrant:
Necrosis; lower left quadrant: Viable cells.

B: Quantification of apoptotic cells. Data were analyzed by one-way ANOVA

test and post-hoc Tukey test, *p <0.0l, p<0.001).
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Cells were treated with DNA-PKi,
evaluated with FITC Annexin V-PI
staining, and analyzed by flow
cytometry. Cells in the upper right
quadrant represent late apoptosis, and
cells in the upper left quadrant represent
early apoptosis. Besides that, cells in
the lower right quadrant represent
necrosis cells, and cells in the lower

left quadrant represent viable cells.

The impact of DNA-PKi on apoptosis
was demonstrated in figure 5. The
statistical analysis results revealed that
the group treated with DNA-PKi at a
0.125uM
24 hours had an average apoptosis rate
of 2.46%, significantly higher than the
corresponding value of the control
group at 0.88% (p = 0.0196). However,
a 4-fold increase in the total number of

concentration  of after

apoptosis cells was observed when
treatment with DNA-PKi 0.25uM
(p < 0.0001, Figure 5). The results
of this study serve as preliminary data
future into the

for investigations

anticancer potential of DNA-PKi.

DISCUSSION

The apoptosis process in cancer
cells leads to the destruction of the
cell's nuclear DNA, rendering the cells
incapable of division, thereby reducing
the proliferative potential of cancer
cells. For the

cancer, promoting
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apoptosis cell death pathway has been
considered a strategy for anticancer
drug development. In this regard,
studies on the anticancer have shown
KU-57788 to be possible to prevent
cancer cell growth through activation
of cell death pathways apoptosis. The
results showed that DNA-PKi initially
suppresses  cell  proliferation by
induction the apoptosis pathway. A
study indicated that inhibition of DNA-
PK kinase activity increases apoptosis
affecting DNA

proliferating cancer cells [9]. These

without repair in
results were surprising because the

percentage  of  apoptotic  cells
significantly ~ varied ~ with  cell
conditions. The presence of NU7026
DNA-PKi, which

decreased the ability to repair DNA

significantly

damage, will likely undergo cell death.
These studies corroborate DNA-PK's
ability to inhibit apoptosis without
affecting DNA
proliferating cells, where many DNA

repair activity in

repair mechanisms are in use.
However, in neural cells, where NHEJ
is primarily responsible for repairing
DNA damage (more precisely, DSBs),
DNA-PK complex repair activity may

be crucial to the survival of the cell.
Targeting DNA holds promise as an

approach for future cancer therapies;
however, DNA-PKi also presents certain
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limitations. DNA-PKi have failed to
induce significant changes in animal
studies despite promising laboratory

findings. One reason for these
observations may be related to the
limited solubility = and  poor

pharmacokinetic properties of DNA-
PKi. For instance, NU7441 exhibits
poor absorption and rapid metabolism
in mice, hindering its clinical application
as a DNA-PKi [10]. Animal studies
have shown that the concentration of
NU7441 required for sensitizing cells
to chemotherapy and radiation in vitro
can be achieved and maintained within
tumor tissue for at least 4 hours after
administration. However, the compound's
limited aqueous solubility has impeded
further dose escalation. Based on
promising pharmacokinetics, combination
efficacy studies have been conducted,
that NU7441

doubles the delay in tumor growth

revealing effectively
caused by etoposide without increasing
toxicity to unacceptable levels. Similar
results have been reported when using
the colorectal cancer xenograft system,
where 1C86621 resulted in a fourfold
enhancement of IR, leading to slowed
tumor development and increased
survival rates. However, due to its
this
compound requires dosing every 4

pharmacokinetic ~ properties,

hours, limiting its dose escalation
potential [10].

CONCLUSION

DNA-PKi NU7441 suppressed cell
proliferation and induced apoptosis in
the HCT116 colon cancer cell line.
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STUDY ON STAT6 rs324015 POLYMORPHISM IN HEPATITIS B
VIRUS-RELATED HEPATOCELLULAR CARCINOMA PATIENTS

Duong Quang Huy", Le Quang Nhut"?, Nguyen Xuan Kien'

Abstract

Objectives: To determine the genotype frequency of the STAT6 rs324015
polymorphism and its association with cancer risk in hepatitis B virus (HBV) -
related hepatocellular carcinoma (HCC) patients. Methods: A cross-sectional
descriptive study on 118 HBV-related HCC patients, compared to 86 HBV-
related cirrhosis patients and 195 healthy people at 108 Military Central Hospital,
Military Hospital 103, and Can Tho General Hospital from July 2017 to August
2020. Polymorphism analysis of the STAT6 rs324015 gene was conducted from
peripheral blood samples of subjects using the Sanger sequencing method at
Apical Scientific Sequencing Company (Malaysia). Results: The AG/GA
heterozygous genotype of the STAT6 rs324015 polymorphism accounted for the
highest rate in HCC patients at 51.7%, higher than the corresponding index in the
cirrhosis group at 39.5%, and healthy people (48.2%); the GG genotype was the
highest in cirrhosis patients (40.7%), the difference was not statistically
significant, p > 0.05. Conclusion: STAT6 15324015 polymorphism is not
associated with cancer risk in patients with HBV-related HCC.

Keywords: STAT6 gene polymorphism; Hepatocellular carcinoma (HCC).

INTRODUCTION cancer and colorectal cancer [1]. There
Hepatocellular carcinoma is the are several causes of HCC, of which

most common type of cancer, with the HBV is the main one, accounting for
6" highest prevalence and the 3™ over 50% of HCC cases. However,

highest mortality rate, following lung HBYV infection can be asymptomatic or
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cause acute hepatitis, chronic hepatitis,
cirrhosis, etc, and partly be able to
form HCC [2]. The pathophysiological
mechanism of these clinical disease
manifestations 1is still controversial,
depending closely on HBV characteristics
(genotype, gene mutations, replication
level, etc.) as well as the interaction
between HBV and other pathogens as
related factors of the host body (genes
and signaling pathways).

Notably, the Janus kinase/signal
transducer and activator of transcription
(JAK/STAT) pathway is a signal
transduction pathway of many cytokines
and growth factors, responsible for
cellular functions such as cell
proliferation, stem cell maintenance,
cell differentiation, as well as regulation
of immune and inflammatory responses,
and therefore this signaling pathway is
closely related to many infectious
diseases and cancers including HCC
[3, 4]. Among the seven members
of the STAT family, STATI, STAT2,
and STAT4 exhibit inhibitory effects
on HCC formation both in vitro and
in vivo; on the contrary, STAT3 is
a carcinogenic agent, stimulating
angiogenesis, maintaining cancer stem
cell populations, thereby promoting the
development, invasion and metastasis
of HCC, while STAT5 (including
STAT5a and STAT5b) has a higher

expression level in HCC tissue than in
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non-tumor liver tissue and has
significance in disease prognosis [4, 5].

The STAT6 gene is located on the
long arm of chromosome 12, includes
23 exons and more than 10 gene
polymorphisms have been identified,
of which the polymorphisms at exon
23, such as rs324015, rs703817, etc,
are the most studied because exon 23 is
the transcriptional activation region
and contains important information
that affects the structure and function
of STAT6 protein [6, 7]. However,
new studies only focus on their role in
some allergy-related diseases because
the STAT6 gene plays a role in the
IL4/IL13/STAT6 signaling pathway,
activating mastocytes and increasing
IgE production [7]; study on cancer
patients is still limited, especially there
has been no study on the STAT6
rs324015 polymorphism in relation to
HBV-infected HCC. Therefore,
conducted the study: To determine the
genotype rate of STAT6 rs324015
polymorphism and its relationship with
cancer risk in patients with HBV-
related HCC.

we

MATERIALS AND METHODS

1. Subjects
The study was conducted on 3

groups of patients:

- Group of patients with HCC: 118
patients were diagnosed with HCC
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according to the standards of the
Vietnam Ministry of Health in 2012
and HBsAg (+) tested [8].

Excluded criteria: Patients with HCC
who had anti-HCV (+), anti-HIV (+)
tests; had combined cancer; did not
have a test to determine the STAT6
rs324015 polymorphism; cirrhotic
patients with alcohol abuse; use of
hepatotoxic drugs, etc.

- Cirrhosis group: 86 patients
diagnosed with cirrhosis based on
clinical and laboratory tests with portal
hypertension syndrome, liver failure
and changes in liver morphology or F4
fibrosis, and HBsAg (+).

The group of HCC patients and
cirrhosis was selected at Military
Hospital 103, 108 Military Central
Hospital, and Can Tho City General
Hospital.

- Healthy group: 195 blood volunteers
at the Center for Hematology - Blood
Transfusion, Military Hospital 103,
with no clinical symptoms or history of
hepatitis, cirrhosis, or liver cancer.
HBsAg, Ani-HCV and Anti-HIV tests
were negative

* Study period: From July 2017 to
August 2020.
2. Methods

* Research design: A cross-sectional
descriptive study.

All patients eligible for the study
were carefully examined for medical
history, clinical symptoms, and tests to
confirm the diagnosis and stage of the
disease.

Analyze the rs324015 polymorphism
blood
samples of subjects at the Biosafety
the
Biomedicine and Pharmacy, Vietnam

on STAT6 from peripheral

department of Institute of
Military Medical University according
to the following steps:

- Step 1: Separate the whole DNA
from peripheral blood using GenJET
Whole Blood Genomic DNA Purification
Mini Kit (Thermo; USA), following
The
whole DNA product was measured for

the manufacturer's instructions.

concentration and checked for purity
by measuring optical absorbance at
wavelengths of 260nm and 280nm on a
Nanodrop machine.

- Step 2: Amplify the target gene
segment. Use PCR (Polymerase chain
reaction) technique to amplify the
STAT6 gene segment with the following
primer pair:

GCACACTTGCTGCTGCTTC
(forward)

CTGCTCTGGACACTTGCTCA
(reverse)

Electrophoresis of PCR products to
check primer specificity.
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- Step 3: PCR products will be
purified using GeneJET PCR Purification
Kit (Thermo; USA), following the
manufacturer's instructions.

- Step 4: Take 20uL of purified PCR
product and sequence it using the
Sanger method at Apical Scientific
Sequencing Company,
Sequencing results were then entered

Malaysia.

into Geneious software to compare
with the human standard Genbank,
thereby identifying the rs324015
polymorphism on STAT6.

* Data processing and analysing:
Using SPSS 20.0 medical statistical
Statistical by
calculating percentages and average

software. analysis

values, comparing proportions using

the 2 test or Fisher exact test.
Calculated percentage values are taken
1 digit after the decimal number. The
difference is considered statistically
significant when p < 0.05.

3. Ethics

The study was reviewed and approved
by the Ethical Committee, Vietnam
Military Medical University. The study
the
principles.

complied with Declaration of
Helsinki All  study
participants or their legal guardians
provided informed written consent
before study enrollment. The data
presented in this study are available on
request from the corresponding author.
The data are not publicly available due

to privacy and ethics.

RESULTS

1. Age and gender characteristics of the study group

Table 1. Age and gender characteristics of the study group.

Subjects n Male Female  Male/female ratio Mean £ SD
HCC 118 104 14 7.4 65.5+11.1
Cirrhosis 86 62 24 2.6 59.5+10.5
Healthy 195 118 77 1.5 195+1.2
Total 399 284 115 2.5 41.7+23.2

HCC patients had an average age of 65.5 years, higher than the average age of

the cirrhosis group of 59.5 and the healthy group of 19.5.

88.1% of HCC patients were male, and the male/female ratio was 7.4. This
ratio in the cirrhosis group was 2.6, and in the healthy group was 1.5.
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2. Gene and allele distribution of STAT6 rs324015 polymorphism

Table 2. Genotype and allele ratio of STAT6 rs324015 polymorphism
in patients with HCC.

Genotype and allele Number Percentage (%)
Genotype (n = 118)

AA 25 21.2

AG/GA 61 51.7

GG 32 27.1

Allele (2n = 236)
A 111 47.0
G 125 53.0

The majority of HCC patients had the heterozygous AG/GA genotype
(51.7%), and the homozygous AA and GG genotypes had a low frequency
(21.1% and 27.1%, respectively).

The rate of G allele of STAT6 rs324015 polymorphism in the HCC group was
higher than the rate of A allele (53.0% vs. 47.0%).

p>0.08
p > 0,08
100% _..# —
90%
80%
T0%
60%

50%
40%
30%
20%
10%

Poes > 005 Powz > 0,05 Paez > 0,05
HCC Cirrhosis Healthy

mAA B AG/GA nGG

Chart 1. Comparison of genotype distribution of STAT6 rs324015 polymorphism
in HCC, cirrhosis, and healthy people.

The genotype distribution of STAT6 rs324015 polymorphism in HCC, cirrhosis,
and healthy groups all comply with Hardy Weinberg's equilibrium, p > 0.05.
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The genotype ratio of the STAT6 1s324015 polymorphism between the HCC
group, cirrhosis, and the healthy group was not statistically different, p > 0.05.

0% 10% 20% 30% 40%

mAlen A

50%

60% T0% 80% 90% 100%

mAlen G

Chart 2. Comparison of allele distribution of STAT6 rs324015 polymorphism
in HCC, cirrhosis, and healthy people.

The allele ratio of STAT6 rs324015 polymorphism between HCC, cirrhosis,
and healthy groups was not statistically different, p > 0.05.

DISCUSSION

1. Patient characteristics by age
and gender

* Age: The average age of the 118
HCC patients in our study was 65.5 +
11.1, consistent with the results of
domestic study by Phan Thi Hien
Luong (2020) on 102 HCC patients
with HBV infection at Bach Mai
Hospital with the average age of 57.4 +
9.7 [9]. Thus, in Vietnam, HCC is
often detected in middle-aged people
because the country is located in an
HBYV endemic area, with a high rate of
mother-to-child infection,
European countries, the main cause of
HCC is alcohol and hepatitis C virus

while in
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infection. Most authors around the
world have noted that the age of HCC
depends on many factors such as
gender, hepatitis virus infection status,
and the difference from region to
region [1, 2].

* Gender: 88.1% of HCC patients in
our study were male, 11.9% were
female; the male/female ratio was 7.4/1.
This ratio is higher than the results of
many previous studies (only ranging
from 2 - 8/1, with an average of 4/1),
but consistent with the results of Phan
Thi Hien Luong (2020), which has a
male/female ratio of 11.8/1 [9]. The
reason why HCC is more common in
men than in women may be because
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men are more exposed to risk factors
such as alcohol abuse, smoking, and
high body mass index, and especially
the rate of HBV and HCV infection is
higher than in women. In addition, the
relationship between sex hormones and
the occurrence and progression of HCC
has also been confirmed. Testosterone

is a factor that plays a role in
regulating the liver cell cycle,
promoting the signal transduction

pathway through the androgen receptor,
stimulating the growth of liver cells,
and thereby accelerating the pathogenesis
of HCC. In contrast, the female sex
hormone (oestrogen) inhibits cell cycle
regulation and inflammation through
Interleukin 6, thereby reducing liver
damage and limiting the development
of liver cancer [2, 4].

2. Gene and allele distribution of
STAT6 rs324015 polymorphism

HCC is still a malignant disease
with a very complex pathogenesis
with the impact of many risk factors
and the participation of many signaling
pathways such as Wnt/B-catenin,
PI3K/Akt/ mTOR, Ras/Raf/MAPK,
JAK/STAT, and many other genes
JAK/STAT
kinase/Signal transducer and activator

involved. The (Janus

of transcription) signaling pathway has

been recognized by many studies to

play an important role in the formation,
emergence, and progression of HCC.

Among members of the STAT family,
we found that very few studies have
been conducted on STAT6 polymorphisms
in HCC patients (especially polymorphisms
at position rs324015).

Our study found that on 195 healthy
people, the rate of AG/GA heterozygous
genotype of the STAT6 15324015
polymorphism (4219 G>A) was the
highest at 48.2%, followed by the
AG/GA genotype. Homozygous gene
GG accounted for 35.9%, and the
lowest was genotype AA accounting
for 15.9%. The ratio of the G allele
was more dominant than the A allele
(60.0% vs. 40.0%, respectively) (Chart
1, 2).

Results by Ruan Z et al. (2011) on
693 healthy Chinese people with an
average age of 39.6 = 18.3 (varying
from 1 - 86 years old) showed similar
results to ours. In our study, in the
STAT6 15324015 polymorphism, the
highest rate of genotype was AG
(48.9%), while the rate of homozygous
genotypes GG and AA was nearly
equal at 24.3% and 26.9%, respectively
[10]. Research by Duetsch G et al.
(2002) analyzing gene polymorphisms
on 449 subjects living in Germany and
Sweden also showed that the rate of
G allele of STAT6 rs324015 gene
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polymorphism was 76.57%, while the
rate of allele A was lower at only
23.43% [6]. Thus, according to the
above studies, the STAT6 1rs324015
polymorphism has a dominant ratio of
the G allele and heterozygous AG
genotype compared to the A allele and
the remaining genotypes. However, a
recently published study by Dai L et al.
(2021), when directly analyzing the
STAT6 15324015 polymorphism by
gRT-PCR method on 355 healthy
Chinese people, recorded that the AA
genotype accounted for the highest
proportion. The rate was 56.3%, higher
than the remaining two genotypes AG
(37.5%) and GG (6.2%); the A allele
rate was up to 75.1% compared to the
G allele rate, which only accounted for
24.9% [11]. Obviously, the allele and
genotype rates of the STAT6 rs324015
gene polymorphism still
largely depend on the human race, so

seem to

further research is needed.

In the group of HCC patients with
HBsAg (+), the results of STAT6
rs324015 polymorphism analysis were
similar to the healthy group: The
heterozygous AG genotype had the
highest rate of 51.7%, followed by the
GG genotype at 27.1% and AA
The G allele
was still dominant at 53.0% compared
to the A allele at 47.0%. In the
group of cirrhotic patients, we noted a

genotype at 21.2%.
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slight difference: The proportion of
homozygous GG and heterozygous AG
genotypes was almost equal (40.7%
and 39.5%, respectively). However, we
did not observe any difference in the
distribution of genotypes and alleles of
the STAT6 rs324015 polymorphism
between the 3 study groups. Thus,
STAT6 1324015 polymorphism does
not change the risk of HCC in HBV-
infected patients.

Currently, we have not recorded any
study published around the world on
the relationship of the STAT6 rs324015
polymorphism with HCC. Most of the
studies on STAT6 rs324015 polymorphism
are on subjects with allergies, bronchial
asthma, etc, because it is related to the
IL4/IL13/STAT6 signaling pathway
that activates mastocytes and increases
blood IgE production. A systematic
review conducted by Qian X et al.
(2014), when subgroup analysis by
race (Caucasians and Asians) and age
(children and adults), also failed to
note an association with asthma.
However, this review showed that the
STAT6 1324015 polymorphism appeared
to reduce the risk of allergic asthma
with OR = 0.83, 0.68, and 0.79 for the
A allele, AA genotype, and AA + AG
genotype combination, respectively
[12]. Recently, research by Dai L et al.
(2021) noted that the STAT6 rs324015
polymorphism increased the risk of
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ulcerative colitis in both homozygous
models, dominant models, and allele
models. Subgroup analysis also
showed a clear association between
this

consumption, cigarette smoking, young

polymorphism and alcohol
age < 40, as well as the severity and

extent of disease [11].

In a group of cancer patients, we
noted the study of Ruan Z et al. (2011)
determining the relationship of STAT6
polymorphisms with brain gliomas.
The results show that the STAT6
rs324015 polymorphism was not
associated with the risk of glioma
in both

homozygous models, dominant models,

formation when analyzed

and recessive models, as well as when
analyzed in subgroups according to
smoking status, histopathological results,
and disease stage according to WHO [9].

Thus, the relationship between the
STAT6 15324015 polymorphism and
and HCC in
particular needs to continue to be

cancer 1in general
studied to reach a final conclusion to
apply this marker in clinical practice.

CONCLUSION

Studying STAT6 rs324015 polymorphism
in 118 patients with HBV-related HCC,
the

polymorphism expression in 86 HBV-
195

compared with corresponding

related cirrhosis patients and

healthy people, we draw the conclusion
as follows:

- The AG/GA genotype of the STAT6
rs324015 polymorphism accounted for
the highest proportion in HCC patients
at 51.7%, higher than the corresponding
index in the cirrhosis group of 39.5%
and healthy people at 48.2%. While the
GG genotype was the highest in
cirrhosis patients (40.7%), the difference
was not statistically significant, p > 0.05.

- STAT6 15324015 gene polymorphism
was not associated with HCC risk
when compared to the cirrhotic and
healthy people groups.
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AEROMEDICAL EVACUATION OF VIETNAM’S LEVEL-2
FIELD HOSPITAL IN THE UNITED NATIONS MISSION
IN SOUTH SUDAN: A RETROSPECTIVE STUDY

Dinh Van Hong"", Nguyen Dinh Ta’, Tu Quang3, Trinh My Hoa®
Abstract

Objectives: To describe the characteristics of aeromedical evacuation (AE)
operations in the United Nations Mission in South Sudan (UNMISS) carried out
by Vietnam’s Level-2 Field Hospital (L2FH). Methods: A retrospective,
descriptive study on the data from all AE activities of the Aeromedical
Evacuation Team (AMET) of Vietnam’s L2FH from October 2018 to March
2022 in Bentiu, South Sudan. Results: 31 AE patients were collected with 1 case
of casualty evacuation (CASEVAC), 14 cases of emergency medical evacuation
(MEDEVAC), and 16 cases of non-emergency MEDEVAC. The mean age was
38.8 = 8.4 years old, and the majority were male (83.9%). Patients were mainly
from troop-contributing countries (TCCs) (67.7%). All cases belonged to the
non-battle injury group, the majority was illness (93.5%). 6 infectious cases
underwent AE, of which 2 patients were diagnosed with suspected severe
COVID-19. Most patients needed medical officer escorts (29/31). The mean time
from AE approval to patient referral for emergency MEDEVAC was 1.8 + 0.4
hours, and for non-emergency MEDEVAC was 12.5 + 7.9 hours. All cases were
successfully transferred without any complications during AE. Conclusion: All
patients under AE were not due to combat injury and mainly belonged to internal
medicine disease, which raises the importance of training and experience
exchange in both trauma and non-trauma air transport.

Keywords: Aviation medicine; Aeromedical evacuation; United Nations
Mission in South Sudan (UNMISS); Vietnam’s Level-2 Field Hospital;
CASEVAC; MEDEVAC.
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INTRODUCTION

Aeromedical evacuation is one of
the most important medical activities
in the United Nations (UN) Missions
to ensure timely implementation of
UN
personnel and those involved who are

emergency transportation for
injured/ill during the operations. In the
UNMISS, AE is carried out according
to the standard operation procedure
(SOP) of the UN, in which the AMET
of L2FH 1is directed by the Chief
Medical Officer (CMO) to perform this
task [1]. To the best of our knowledge,
no research has been done on the issue
of AE under Vietnam’s peacekeeping
force. This study aims: To supplement
the theory of Military Medical
Management and Aviation Medicine
and contribute to improving the
quality and operational efficiency of
Vietnam’s L2FH.

MATERIALS AND METHODS

Vietnam’s L2FH has replaced the
UK L2FH 2018,
performing medical examination and
treatment tasks for about 2000 UN
staff
surrounding areas. This is a descriptive,

since October

soldiers and in Bentiu and
retrospective study of all AE activities
conducted by the AMET of Vietnam’s

L2FH from October 2018 to March
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2022. The data was retrospectively
collected from the electronic and
handwritten records stored in the
deployed L2FH headquarters and used

for research purposes only.
* Features of AE in the UNMISS:

AE at the UNMISS includes two
forms: CASEVAC: Evacuation of the
casualty/casualties from the site of
injury/illness to the closest medical
facility and MEDEVAC: Evacuation
of ill or injured patients between two
within or

medical facilities, either

outside of the mission area [2, 3].

The term “emergency MEDEVAC”
means for the evacuation of seriously
ill or injured patients who need to be
evacuated to the next level of care as
soon as possible, using the most suitable
aircraft available near the patients, a
diverted aircraft, a specially activated
UN flight or commercial air ambulance
for that specific reason. On the other
hand, “non-emergency MEDEVAC”
means a situation in which patients are
not responding to treatment at the
originating medical facility or the
treatment required is not available
at the originating medical facility;
therefore, they will be transferred
to the next available schedule or
diverted flight.
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*AMET:

According to UN mandates, every
level 2/3 field hospital should have an
AMET module that will always be
available for the evacuation of casualties/
patients [4]. Vietnam’s L2FH has an
AMET with 6 members trained in UN
air evacuation standards. There are two
subteams; each team has 3 members,
including one doctor and two nurses.

* Transportation assets:

Types of aircraft at Bentiu: Rotary
aircraft, including 2 Mi-8 helicopters,
with a helipad about 500m from
Vietnam’s L2FH, and Fixed-wing
aircraft, including Dash 8, An-26,
ATR-72, and L-410. These fixed-wing
aircraft used for UN regular flights
are available every week from Monday
to Friday.

* AME procedure:

The AME procedure that we are
implementing was issued by the UN
[3]. The AME process is initiated by
UN staff at the point of injury/illness
(POI) or by Senior Medical Officers
(SMO) in medical All
CAS/MEDEVACs subject to
approval from the CMO, which is then
conducted through the MEDEVAC
Group (including relevant agencies such

facilities.
are

as the Air Operations Duty Office,
Joint Operations Center, and Movement

Control Passenger Booking Unit). For
a flight to L3/4FH (outside South
Sudan), a permit from the Medical
Services Department (MSD) at the
UN headquarters 1is required. When
an emergency transfer is required,
the Director of Mission Support will
authorize medical evacuation pending
authorization from Health Services.

* Statistical analysis:

Descriptive statistics were provided.
Continuous data are reported as mean +
standard deviation and categorical
variables as numbers (proportion).

RESULTS

After three rotations deployed from
October 2018 to March 2022, there
were 31 AE cases performed by the
AMET of Vietnam’s L2FH. There was
1 case of CASEVAC (3.2%), 14 cases
of emergency MEDEVAC (45.2%),
and 16 cases of non-emergency
MEDEVAC (51.6%). The mean age
was 38.8 = 8.4 years old, and the
majority was male (83.9%). Patients
were mainly from TCCs stationed in
Sector Unity (Bentiu) (67.7%). Most of
them were from Mongolia (n = 11),
followed by Ghana (n = 4), Pakistan
(n = 3), and India (n = 3). Half of the
non-TCCs cases were UN staff with
the nationality of South Sudan (5/10).
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Table 1. Characteristics by types of flight.

Routine flight Special flight  All types
Characteristics m=1 6)g P =1 S)g @ =y§) n
Male, n (%) 14 (87.5) 12 (80) 26 (83.9)
Age, mean + SD 379 +7.1 39.7+9.8 38.8 +8.4
TCCs, n (%) 11 (68.8) 10 (66.7) 21 (67.7)
Illness, n (%) 14 (87.5) 15 (100) 29 (93.5)
Internal medicine, n (%) 13 (81.3) 10 (66.7) 23 (74.2)
Infectious disease, n (%) 3(18.8) 3(20) 6 (19.4)
Medical officer escort, n (%) 14 (87.5) 15 (100) 29 (93.5)
Night flight, n (%) 0 (0) 2 (13.3) 2(6.5)
Intervention, n (%)
Oxygenation 4 (25) 10 (66.7) 14 (45.2)
Vasopressor usage 0 (0) 3(20) 3(9.7)
Blood transfusion 1(6.3) 0 (0) 1(3.2)

(SD: Standard deviation)

All cases belonged to the non-battle
injury group, the majority was due to
illness (93.5%). There were only 2
cases (6.5%) of eye and limb injuries
due to occupational accidents. At the
time of transportation, the proportion
of patients with internal medicine
diagnoses was 74.2%, including
respiratory (n = 6), cardiovascular (n = 6),
neurology (n = 5), renal medicine (n =5),
and psychiatry (n = 1). The main
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surgical diagnosis was gastrointestinal
disease (n = 6), in which there were 2
cases of severe intestine necrosis after
appendicectomy at another medical
facility. There were 6 cases of the
infectious group who were under AE,
of which 2 patients were diagnosed
with suspected severe COVID-19, and
1 patient was suspected of bacterial
meningitis. Most patients needed
medical officer escorts (29/31 cases).
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Proportion by type of AE

= CASEVAC
® Emergency MEDEVAC

® Non-emergency
MEDEWVAC

Figure 1. Proportion by type of AE.

Among 30 MEDEVACS, 25 patients were treated at Vietnam’s L2FH with a
median duration of 1 (1 - 3) day. The mean time from AE approval to patient
referral for emergency MEDEVAC was 1.8 + 0.4 hours, and for non-emergency
MEDEVAC was 12.5 + 7.9 hours. The type of aircraft commonly used in
CASEVAC and emergency MEDEVAC was the Mi-8 helicopter (n = 12). The
types of fixed-wing aircraft used include Dash 8 (n = 11), AN-26 (n = 5), ATR-
72 (n = 2), and L-410 (n = 1). The mean duration of the flight (from Bentiu to
Juba) by helicopter was 2.7 + 0.2 hours, and by fixed wing was 1.7 £ 0.2 hours.

Aircrafts used by type

Rotary (Mi-8)
39%

Figure 2. Aircrafts used by type.

During patient transport, the main intervention was oxygenation (n = 14),
followed by vasopressor usage (n = 3), and blood transfusion (n = 1). More than
half of the patients in this group (55.6%) were referred to L3/4FH outside South
Sudan for further diagnosis and treatment. All cases were successfully transferred
without any complications during AE.
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Figure 3. Aeromedical evacuation outcome.

DISCUSSION

AE is one of the essential parts of
the UN health care system. This task
requires the correct coordination of
many agencies and units in the mission,
the decision of the CMO, and the
effective teamwork of the AMET. Our
study showed that the mean age of
patients was 38.8 years old, similar to
AE research of UK L2FH (36 years
old) from June 2017 to October 2018
[5]. Male patients also accounted for
the majority due to the gender structure
of UN staff being predominantly male.
Most of the patients under AE were not
due to combat injury, in which internal
medicine diseases were predominated.
This can be explained by the fact that
the war situation in South Sudan has
gradually stabilized. The majority of
patients with AE required medical
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officer escorts (93.5%), indicating a
very high need for the presence of a
doctor as well as a high demand for
emergency expertise, and understanding
of physiological and pathological
changes in AE. This shows the need
for intensive training for doctors,
nurses, and paramedics participating in
AE, especially focusing on internal
medicine illnesses and non-battlefield
trauma.

In this study, 6 infectious disease
patients received AE, while the AMET
of UK L2FH did not transport
any infectious patients. During the
deployment of Vietnam’s L2FH, the
COVID-19 pandemic was outbreaking
meanwhile, South Sudan,
multinational environment,

globally,
with its
was also a hot spot in terms of the
number of COVID-19 patients. We
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applied the SOPs for transporting
AE COVID-19 patients according to
the UN protocol [6], ensuring good
disease prevention as well as patient
safety during transportation. However,
transporting COVID-19 patients 1is
complicated. In the study by Jean Turc
et al., patients with mild and moderate
COVID-19 ARDS were transported with
A330 Multi-Role Tanker
Transport plane equipped with the
MoRPHEE (Module de Réanimation

N

Patient a

an Airbus

pour Haute Elongation
d'Evacuation) system, named a "flying
ICU" facility that also complies with
international aviation security regulations
[7]. Madeleine Beaussac et al. also
showed that transporting COVID-19
patients requires more oxygen
consumption than expected [8]. This
demonstrates the need to equip both
the escorts and the aircrew with
specialized knowledge and medical
supplies related to the transport of
infectious patients, as well as the
exchange of knowledge and experience
between the AMETSs of the L2/3FH,
which is crucial in the situation of

limited resources at the UN missions.

Most patients belonged to TTCs,
which 1is consistent with the large
number of TTC soldiers compared to
individual officers. This result is
similar to the UK L2FH study and
poses two issues: (1) The selection and

health screening of TTC units according
to UN standards, and (2) the AE training
in the multinational environment,
especially a good understanding of
countries working in the mission.
Some of the AE patients in our study
cannot communicate in English, leading
to many communication difficulties
during AE. We have provided several
solutions such as requesting the unit to
arrange an interpreter and preparing
some question forms suitable for
the patient's medical condition in
bilingualism (the patient's native
language and English). In addition,
clinical observations during flights are
also very necessary (status, concentration,

skin color, and mucous membranes).

In our study, the mean time from
AE approval to patient referral for
routine AE is much longer than that for
urgent AE (1.8 + 0.4 hours compared
to 12.5 £ 7.9 hours). This is because
there is only one routine flight from
Bentiu to Juba every weekday, so most
patients will be hospitalized overnight
and transferred the next day. We
cooperated well with UN agencies and
successfully performed two-night flights
by helicopter, ensuring the safety and
timely transport of patients to higher
medical facilities. In addition, there was
1 case where the routine MEDEVAC
had to be delayed for more than
24 hours because of bad weather and
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had to use a helicopter to transport
from Bentiu to Juba. In addition to
the effects of air transportation such
as vibration, noise, pressure change,
etc. [9], AE at the UNMISS suffers
from many other disadvantages. The
infrastructure is still underdeveloped.
In the rainy season, the roads and the
airport are muddy and flooded, AMET
may not be able to reach the patients or
take them to the airport, or the plane
may be unable to land. Language
barriers with patients who do not speak
English sometimes cause medical escorts
to have difficulty taking care of them.
The “no flights on Saturdays” policy
of UNMISS is also a consideration
for medical staff when planning
MEDEVAC/CASEVAC. In addition,
bad weather can also delay AE, so
primary medical facilities must always
be ready for this situation. This poses a
lesson for primary healthcare facilities
in terms of AE training during night
flights, as well as being prepared for a
situation when a patient needs to retain
treatment longer than expected due to a
flight delay.

CONCLUSION

AE i1s a vital medical activity in UN
health care policy. This paper raises
the importance of AE training on both
battle and non-battle illness, especially
on infectious diseases. We hope that
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future AE training will focus more on
the characteristics and structure of each
UN mission in the current multinational
working environment.

With
thanks for the hard work of Vietnam’s
L2FH AMET and UN agencies during
the operation. All authors contributed
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EVALUATION OF FACTORS AFFECTING PHARMACISTS’ BEHAVIOR
REGARDING THE SALE OF VITAMINS AT RETAIL PHARMACIES
IN VINH LONG PROVINCE FROM 2022 - 2023

Nguyen Phuc Hung', Nguyen Phu Vinh?, Le My Phung’, Pham Thanh Suol’
Tang Nghiep Minh®, Pham Thanh Toan', Le Thi Thanh Thao®

Abstract

Objectives: To survey the current situation and assess factors affecting
pharmacists’ behavior regarding the sale of vitamins at retail pharmacies in Vinh
Long province from 2022 - 2023 based on the theory of planned behavior (TPB)
research model. Methods: A cross-sectional descriptive study was conducted on
424 pharmacists at retail pharmacies in Vinh Long province using a set of printed
or online questionnaires based on the Google Forms platform. Results: Among
424 pharmacists participating in the study, females accounted for 72.9%,
compared to 27.1% of males; there were 47.9% with intermediate pharmaceutical
education, and 45.3% were pharmacy owners. Multivariate analysis indicated
that both "Attitude" and "Subjective norm" significantly influenced pharmacists’
behavior in selling dietary supplements at retail pharmacies in Vinh Long
province from 2022 - 2023. Conclusion: "Attitude" is a factor that strongly
affects pharmacists’ behavior regarding the sale of vitamins at retail pharmacies
in Vinh Long province from 2022 - 2023.

Keywords: Vitamin; Behavior; Retail pharmacy.

INTRODUCTION the delivery of public health services [1].

Nowadays, pharmacists at drugstores Lhis strategic position is reflected
strategically play an important role in  through the introduction, consultation,
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and guidance on the selection and use
of pharmaceutical products, dietary
supplements, vitamins, etc. in a safe,
reasonable, and effective way. Vitamins
are very important in maintaining the
human health of the human body.
However, the human body does not
have the ability to synthesize vitamins,
so vitamin supplementation is usually
done through nutrition and vitamin
supplements. As a result, the demand
for vitamins has increased dramatically
in recent years. Today, the vitamin
supplement market is one of the fastest
expanding. Worldwide, the vitamin
supplement market grew at a rate of
6.8% between 2013 and 2020, from
$37.4 billion (2013) to $59.6 billion
(2020) [2]. Besides, inappropriate use
of vitamins risks potential adverse
effects such as neurological disorders,
gastrointestinal symptoms, hepatotoxicity,
fetal malformations, and drug
interactions, which create legal
liabilities for healthcare professionals.
According to research by Hadi et al. in
2016, people tend to seek nutrition and
vitamin advice from pharmacists [3].
Some studies have shown errors in
the communication process between
pharmacists and people in advising on
the selection of pharmaceutical products
[1, 4]. Currently, there are very few
studies applying the TPB to evaluate
factors affecting the knowledge, attitudes,
and behaviors of pharmacists at retail

pharmacies in Vietnam in general and
Vinh Long province in particular.
Therefore, the study was carried out
with two objectives: To survey the
current condition of vitamin sales
by pharmacists at retail pharmacies
and assess the factors influencing

pharmacists’  behavior in  selling
vitamins at retail pharmacies by using
the TPB study model in Vinh Long

province from 2022 - 2023.

MATERIALS AND METHODS
1. Subjects

424 pharmacists at retail pharmacies
in Vinh Long province from 2022 - 2023.

* Inclusion criteria: Pharmacists
agreed to participate in the study.

* Exclusion criteria: Pharmacists
did not answer the survey in full.

2. Methods

*  Research design: A  cross-
sectional descriptive study using data
collected from printed or online
questionnaires on the Google Forms
platform through interviews with
pharmacists from June 2022 to

February 2023.

* Sample size: According to Serena
Carpenter, the minimum observation/
measurement ratio is 5:1, meaning that
for every measurement variable, there
should be a minimum of 5 observed
samples. Given that the research scale,
consists of 25

after adjustment,
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measurements, the minimum sample
size is, therefore, 125. The number of
samples we obtained in this study is
424, which is in line with the sample
size requirements [5].

*  Sampling method: Convenient
random sampling using an interview
approach with research subjects through
a set of printed or Google Forms-based
questionnaires.

* Research content:

- Characteristics of the research
sample: General information about
Gender,
professional qualifications, and job

pharmacists, including:

position.

- Evaluating factors affecting
pharmacists’ behavior regarding the
sale of vitamins based on the TPB

research model.

- Constructing and evaluating the
reliability of measurement scales using
Cronbach's Alpha coefficient:

An initial survey of over 100
pharmacists was conducted at various

-

retail pharmacies. The study excluded
invalid questionnaires that did not
follow a specific order of responses or
did not sufficiently answer research
questions. A reliability and validity
assessment was conducted using
Cronbach's alpha coefficient under the
conditions that (1) variables with inter-
variable correlation coefficients less
and (2)

Cronbach's alpha values of 0.6 or

than 0.3 were excluded,

higher were sufficient for the study [6].
* Research models:

The study used a model of 4
variables based on Ajzen's TPB (1991)
[7] to predict the actual behavioral
determinants with high accuracy. The
survey questions include Attitude (A);
norm (SN);
behavior control (PBC); and Intention

Subjective Perceived

(I). The scale used to evaluate these
is the Likert-5
“Strongly disagree”; 2 = “Disagree”; 3

items scale: 1 =

= “Partially agree”; 4 = “Agree”; 5 =
“Strongly agree”.

Figure 1. Research model.

54



JOURNAL OF MILITARY PHARMA CO-MEDICINE N'4 - 2024

Then, the study conducted correlation
and regression analysis to build a
multivariate regression equation in the
form: I = ﬁo + ﬁl*A + ﬁz*SN + ;33*
PBC.

Coefficients B are Partial regression
coefficients. The suitability of the
model was tested using F value
(ANOVA) with Sig reliability < + 0.05.

* Data processing: All research data
was synthesized and analyzed using
SPSS software version 26.0.

3. Ethics

The study was permitted by the
Vinh Long Department of Health. The
survey process was based on voluntary
participation, ensuring participant
anonymity. The authors declare there are
no competing interests related to this paper.

RESULTS

1. Characteristics of the research sample

Table 1. Characteristics of pharmacists and retail pharmacies.

Frequency Percentage

Characteristics (n = 424) (%)
Male 115 27.1
Gender
Female 309 72.9
Post-graduate 5 1.2
Bachelor 106 25
Qualifications
) College 96 22.6
in pharmacy
Intermediate 203 47.9
Others 14 3.3
Pharmacy owner 192 45.3
- In charge of 93 21.9
Job positions professional affairs
Staff 137 323
Others 22 0.5

Female pharmacists accounted for 72.9%, compared to 27.1% of men; there

were 47.9% of pharmacists who have intermediate level of pharmacy; 45.3%

were pharmacy owners.
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2. Evaluation of factors affecting pharmacists’ behavior regarding the sale
of vitamins at retail pharmacies in Vinh Long Province from 2022 - 2023
based on the TPB research model

* Characteristics of the reliability of the scale through Cronbach's Alpha
coefficient:

Table 2. Characteristics of the reliability
of the scale through Cronbach's Alpha coefficient.

Variable Shift
total coefficient Cronbach's

Survey variables . when the alpha

correlation

. . type of =0.813
coefficient .
variable
Attitude

Al. Currently, most vitamins are being sold
by pharmacists to support the treatment of 0.727 0.874
patients in the community

A2. Selling vitamins helps increase sales

0.730 0.873

and profits
AS. Selling Vltamlns. helps save money, 0.666 0.880
time, and effort for patients
A4: The’ supply gf vitamins helps improve 0.656 0.881
patients’ current disease and symptoms 0.893
AS. Selling vitamins helps increase the level 0.612 0.885
of trust of customers
A.6. Because many customers come to buy 0714 0.875
vitamins regularly
A7.If thfa pharmacy refuses to sell vitamins, 0.501 0.894
others will sell them
AS8. The sell t trol th f

8 e seller cannot control the use o 0.760 0.871

vitamins by the buyer
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Variable Shift
total coefficient Cronbach's
Survey variables . when the alpha
correlation
. . type of =0.813
coefficient .
variable
Subjective norm

SNI'. Pat.lents' often ha've no ol?Je?tlon to me 0.831] 0.887
adding vitamins to their prescriptions
SN2. No one objects to pharmacists selling
vitamins (registered as prescription drugs) 0.631 0.902
over-the-counter
SN3. Doctors also often prescribe vitamins
in inpatient and outpatient prescriptions to
support the treatment of some diseases and I 0.789 0.890
also learn from them to sell additional
vitamins to patients
SN4. The pressure from patients who
require Vltam{ns to 1mprove the' 1mmun‘e 0539 0.908
system and quickly recover from diseases is
the reason for selling them
SNS. .Pharmac1‘sts can freel?/ change the 0.810 0.889 0.908
vitamins according to patients’ needs
SN6. Pharrpamsj[s ce‘m enhance the sale of 0.407 0.917
accompanying vitamins
SN7. I noticed that the media is increasingly
adver‘tlslng that Vltammst (registered ?.S 0714 0.896
functional foods) play an important role in
supporting the treatment of diseases
SN8. My friends and relatives also advised
me ‘to choose vitamins r'eg'lster.ed .as 0783 0.891
functional foods for sale, limit vitamins
registered as prescription drugs
SNO. 1 realize that pharmacies selling
vitamins (registered as prescription drugs or 0.692 0.898

supplements) are very popular today, so it is
very normal for me to sell vitamins
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Variable Shift
total coefficient Cronbach's
Survey variables . when the alpha
correlation
. . type of =0.813
coefficient ]
variable

Perceived behavioral control

PBCI1. Drug sellers are people with very

important positions (skills, knowledge) who

provide consultancy and advice on the 0.604 0.863
appropriate use of vitamins to support the

treatment of patients

PBC2. T have enough experience to choose
vitamins (registered as functional foods) for 0.724 0.852
customers, ensuring safety and effectiveness

PBC3. I will sell vitamins (registered as a
prescription drug) if the patient doesn’t 0.459 0.875
want to see a doctor

PBC4. The control of the sale of vitamins is

. . . 0.682 0.856
loose, so selling them is relatively easy
PBCS5. The penalty for selling vitamins
(reglst‘ere.d as pre?scrlpt%on drugs) .WlthOth a 0.424 0.878 0.875
prescription is still lenient, so it is easy to
accept

PBC6. The abuse of selling vitamins
(registered as prescription drugs) should be 0.683 0.856
more strictly controlled

PBC7. Patients often ask to take a variety of
vitamins, so promoting the sale of 0.608 0.863
additional vitamins is inevitable

PBCS8. When taking vitamins, patients will
have a quick treatment effect due to 0.725 0.852
strengthening the body's immune system

PBC9. Pharmacists should instruct patients
to supplement vitamins from food daily to 0.631 0.861
support the treatment of diseases
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Variable Shift
total coefficient Cronbach's

Survey variables . when the alpha

correlation

. . type of =0.813
coefficient ]
variable
Intention

I1. T will sell vitamins to buyers if they are
in the healthcare industry and know how to 0.827 0.853
use them properly

2. T will sell vitamins (registered as a
prescription drug) without a prescription at 0.820 0.859

. . . : 0.906
times when I am sure there is no inspection

3. T will sell vitamins (registered as a
prescription drug) to patients without a
prescription even if there is a surveillance
camera, management

0.791 0.883

After checking the reliability level by Cronbach's Alpha, there were 4
disqualified variables (A7, SN6, PBC3, PBCS5), the remaining 25 observed
variables with variable-total correlation coefficient > 0.3 and Cronbach's Alpha
reliability coefficients > 0.6 meeting the requirements.

* Multivariate regression analysis of factors affecting vitamin selling behavior:

Table 3. Multivariate regression analysis
of factors affecting vitamin selling behavior of pharmacists.

Coefficients
Non-standardized Standardized
coefficients coefficients : :
. t Sl.g. Slg. Durbin-
Variable  Beta non- Beta combined combined
. Standard . tatisti tatisti Watson
standardized .. standardized statistic statistic
. . Deviation .
coefficients coefficients
Constant 1.307 0.253 5.171 0.000
A 0.324 0.067 0.248 4.812 0.000 362
SN 0.677 0.158 0.465 4.290 0.000 .
PBC -0.403 0.134 -0.322 -3.005 0.003
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The results of regression analysis
with no variables recorded with variance
magnification factor (VIF) > 2; PBC
group needs to be eliminated due to
poor influence level not reaching the
required significance level (p > 0.05),
the remaining 3
groups, multivariate regression model
has not standardized prediction I,
Intention is determined: “I = 1.307+
0.324xA + 0.677xSN + e”.

After normalization, the model is
collapsed: “T = 0.248xA + 0.465xSN +¢”.

For component

DISCUSSION

1. Characteristics of the research
sample

According to research findings, 424
pharmacists from 2022 - 2023 fulfilled
the requirements for the study and were
analyzed, in which female pharmacists
(72.9%) higher
proportion than males (27.1%); this is
equivalent to the studies of PN Hung
et al. (2022) [8]. This can be explained
by the fact that retailing pharmacists
require meticulousness,
and patience, so women often meet
these requirements better than men. In
terms of professional qualifications,

accounted for a

carefulness,

many pharmacists are intermediate
(47.9%). This result can also be
explained by the fact that, according
to the Law on Pharmacy of Viet Nam

No. 105/2016/QH13, intermediate
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pharmacists are allowed to establish
pharmacies in districts and communes
of suburban and suburban districts of
provinces and provincial cities. In
terms of job position, pharmacists who
are pharmacy owners accounted for the
highest proportion (45.3%), this result
is equivalent to the study of PN Hung
et al. (2023) [8], this can explain why
there are many private pharmacies in
Vietnam.

2. Factors affecting pharmacists’
behavior regarding the sale of vitamins
at retail pharmacies in Vinh Long
Province from 2022 - 2023 based on
the TPB research model

* Reliability of the scale through
Cronbach's Alpha coefficient:

The study has developed a scale
of attitudes and factors related to
pharmacists’ behavior regarding the
sale of vitamins based on Ajzen's TPB
(1991) [7] and related studies published
[2, 8, 9, 10]. The test results were
highly reliable with Cronbach's Alpha
values of Attitude (o = 0.893);
Subjective (a = 0.908);
Cognitive behavior control (o = 0.875);
Intent (a0 = 0.906), respectively.
Compared with previous studies on
pharmacists’ behavior regarding the
sale of vitamins, the study has further
analyzed the subjective standard factor;
Behavioral control perception; and
Intent compared to the study of YK

norm
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Emiru et al in Ethiopia (2019) [9] and
SA Ghosn et al. in Saudi Arabia (2020)
[2]. The construction scale evaluates
many aspects related to pharmacists’
intention to sell vitamins with relatively
high reliability compared to previous
studies; along with the use of a 5-level
Likert scale, it is a practical, accessible,
and time-saving data collection method.
Hence, it helps retail pharmacies have
objective
appropriate and effective strategies to
improve public health. The sample size
of the study is larger than some
previous studies, with a diversity of

information in making

professional qualifications and working
positions at retail pharmacies.

* On multivariate regression analysis
of factors affecting pharmacists’ behavior

regarding the sale of vitamins:

Research conducted an analysis of
pharmacists’ behavior regarding the sale
of vitamins through regression models,
revealing that "attitude" strongly
pharmacists’ behavior
regarding the sale of vitamins. This is a
crucial point that strategic planners

influences

need to consider in enhancing education
to elevate the responsibility, ethics, and
professionalism of pharmacists in
community healthcare. Nowadays, the
demand for the use of supplements
such as vitamins in healthcare is
growing, the attitude of
pharmacists towards advising and

hence

guiding the use of healthcare products
plays a significant role in optimizing
the treatment outcomes for various
illnesses and improving the quality of
life for the public. In addition, people
tend to seek advice and guidance from
pharmacists at retail pharmacies when
looking for vitamin supplements, so
pharmacists need to have a positive
attitude to provide comprehensive and
objective in choosing
nutritional products and vitamins for
the public. In the study conducted by
MS El Hajj [4] and AM Alajmi [1], it
was found that the attitude towards
advising and guiding healthcare products
is crucial in efficiently distributing
products the
community. In this study, participating

information

healthcare within
pharmacists demonstrated a positive
attitude toward vitamin supplementation
and nutritional substances. Additionally,
community pharmacists tend to actively
sell healthcare products rather than
dispensing them based on prescriptions
from doctors, which is a drawback
in the current management of retail
pharmacies. Therefore, healthcare
managers need to establish and improve
the legal system for advising and
guiding the use of vitamins; retail
pharmacies need to collaborate with
relevant authorities to develop legal
regulations, standards, norms, and
related management regulations to
protect the health of the community.
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CONCLUSION

The study was conducted to assess
the factors affecting pharmacists’
behavior regarding the sale of vitamins
at retail pharmacies in Vinh Long
province from 2022 - 2023 and has
basically achieved the set goals. The
study also noted that "attitude" is a
factor that strongly affects pharmacists’
behavior regarding the sale of vitamins
at retail pharmacies in Vinh Long
province from 2022 - 2023. The study
recommends expanding the scope and
size of research samples in subsequent
phases on similar topics to improve
accuracy and reliability.
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CORRELATION OF CLINICAL SYMPTOMS AND COMPUTER
TOMOGRAPHY SCAN FINDINGS WITH HISTOPATHOLOGY
IN PATIENTS WITH CHRONIC RHINOSINUSITIS

Do Lan Huong", Nghiem Duc Thuan’
Nguyen Thi Huyen’, Quan Thanh Nam'

Abstract

Objectives: To determine the correlation between clinical symptoms,
computer tomography scan (CT-scan), and histopathologic findings of chronic
rhinosinusitis (CRS). Methods: A prospective, case-by-case study on 33 patients
with CRS who were diagnosed and treated by functional endoscopic sinus
surgery at the Department of Otolaryngology, Military Hospital 103 from
January 2022 to August 2022. Results: There was an inverse correlation between
sex and the number of Eosinophil cells/HPF cells, with p < 0.05; a moderate
correlation between the SNOT-20 score and HPF cells (r = 0.4) and the degree of
inflammation (r = 0.39), with p < 0.05; a moderate correlation between sneezing
symptoms and smell disorders with HPF cells, r = 0.33 and r = 0.39 (p < 0.05); a
low or moderate correlation between other functional symptoms and
histopathological indicators (p < 0.05); a moderate correlation between the Lund-
Kennedy score and the inflammation of the mucosa with r = 0.47, p < 0.05; a
correlation between the degree of nasal polyps and histological indicators, but
not statistically significant p > 0.05; a correlation between the average level of
Lund-Mackay score and the degree of inflammation (r = 0.35), p < 0.05. Lund-
Mackay score is positively correlated with HPF cells and negatively correlated
with epithelial layer thickness, but not statistically significant p < 0.05.
Conclusion: Mucosal eosinophilia moderately correlates with signs, but there
was no correlation with the Lund-Kennedy score or Lund-Mackay score. Levels
of inflammation are moderately correlated with objective disease severity as
clinical symptoms, Lund-Kennedy score, and Lund-Mackay score.

Keywords: Chronic rhinosinusitis; Histopathologic; Eosinophil cells.
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INTRODUCTION

Chronic rhinosinusitis is one of the
most common diseases in otolaryngology.
The primary pathogenesis of CRS is
the obstruction of the osteo-metal
complex (OMC), which is clinically
manifested by the main symptoms of
nasal congestion, rhinorrhoea, facial
pain, sneezing, nasal itching, and loss
of smell. The diagnosis of CRS is
based on clinical symptoms, endoscopic
images, and CT-scan images [1].

Based on the presence of nasal
polyps, clinicians classify CRS into
two types, including CRS without
nasal polyps and CRS with nasal
polyps [2]. This classification is mainly
based on clinical symptoms rather than
histopathology. On histopathology,
based on the eosinophil count, some
clinicians classify: Eosinophilic CRS
(ECRS) and non-eosinophilic CRS
(non-ECRS) [3]. Many studies show
that ECRS with the

severity of symptoms and accomplished

is associated

asthma, allergies, etc [4, 5]. Thus, there
is a relationship between clinical
symptoms and histopathology of CRS
[6]. There are some studies on this
correlation in Vietnam, but there is no

comprehensive study on the correlation

between clinical symptoms, CT-scan,
and histopathologic findings. Thus, we
perform this research: To determine the
correlation between clinical symptoms,
CT-scan, and histopathologic findings
of CRS.

MATERIALS AND METHODS

1. Subjects

33 patients with CRS who were
diagnosed and treated by functional
endoscopic sinus surgery at the
Department of Otolaryngology, Military
Hospital 103 from January 2022 to

August 2022.

* Inclusion criteria: Patients who
were diagnosed with CRS according to
the criteria of EPOS 2020; patients
who underwent endoscopic sinus
surgery and took the sample of mucus
membrane sinus at OMC for biopsy
during  surgery; histopathological
examination of the nasal mucosa at the
Department of Pathology, Military
Hospital 103; full of medical records
research  records;

and patients

consented to participate in the study.

* Exclusion criteria: Patients who
were diagnosed with CRS according
to EPOS 2020, but no indication for
surgery; using other methods of surgery.
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2. Methods

* Research design: A prospective,
case-by-case study.

* Study sample size:

- Sample size: Convenient sample

selection.

- Sample selection: Patients aged
> 18 years who were diagnosed with
CRS
sinus surgery at the Department of

and underwent endoscopic

Otolaryngology, Military Hospital 103.

* Variables, research targets:

- Age, sex

- Histopathology of CRS follow
Soler's: Eosinophil cells (HPF - A
high-power field), epithelial layer
thickness, degree of inflammation.

- Signs: SNOT-20, stuff nose, sneezing,
sinus pain, eye symptoms, smell disorder.

- Symptoms: Level of polyp, Lund-

Kennedy score.
- CT-scan image: Lund-Markay score.

* Statistical analysis: Data were
collected, entered by Microsoft Excel
software and processed according to
medical statistical algorithms using
SPSS 23.0 software. The correlation
shows the relationship between two
variables. To determine the strength
or weakness of this relationship, the
Pearon correlation coefficient (symbol: r)

is used.
3. Ethics

This study was approved by the Ethics
Committee of Military Hospital 103,
Vietnam Medical Military University
(Number 192/HDDD, date 15/6/2022).

RESULTS

1. The correlation between clinical symptoms and histopathology

Table 1. The correlation between characteristics
and Eosinophil cell count (/HPF).

Age Sex History of allergies
r p p r p
Eosinophil
-0.12 > (.05 -0.38 <0.05 0.19 0.29

There was an inverse correlation between sex and the number of Eosinophil

cells, with p < 0.05. There was no correlation between age and allergy history

with Eosinophil cell count.
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Table 2. The correlation between clinical signs and Eosinophil cell count (/HPF),
epithelial layer thickness and degree of inflammation (n = 33).

Eosinophil cells Epithelial layer Degree of
Symtoms thickness inflammation

r p r p r p
SNOT-20 0.40 <0.05 -0.39 >0.05 0.39 <0.05
Stuffy nose -0.42 > 0.05 0.05 >0.05 -0.42  >0.05
Sneezing 0.33 <0.05 -0.19 > 0.05 -0.27  >0.05
Sinus pain -0.189 > 0.05 0.09 > 0.05 0.05 > 0.05
Eye symptoms -0.12 > 0.05 -0.1 > 0.05 -0.21  >0.05
Smell disorder 0.39 <0.05 -0.2 >0.05 0.12 >0.05

There is a moderate correlation between SNOT-20, the number of
Eosinophil/HPF cells (r = 0.4) and the degree of inflammation (r = 0.39). This
correlation is statistically significant, with p < 0.05. Among the functional
symptoms, there was a moderate correlation between sneezing symptoms and
smell disorders with Eosinophil/HPF cell counts with correlation coefficients r =
0.33 and r = 0.39. This correlation is statistically significant with p < 0.05. There
is also a low or moderate correlation between other functional symptoms and
histopathological indicators, but this correlation has not been statistically
significant, with p < 0.05.

2. The correlation between endoscopic images and histopathology

Table 3. The correlation between endoscopic image and Eosinophil cell count,
epithelial thickness and degree of inflammation (n = 33).

. Eosinophil Epithelial layer Degree of
En.doscop 1c thickness inflammation
images
r p r P r p

Level of polyp 026  >0.05 -0.08 > 0.05 0.3 > 0.05
Lund-Kennedy 0.29 > 0.05 0.004 > 0.05 0.47 <0.05
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There is a moderate correlation between the Lund-Kennedy score and the
inflammation of the mucosa, with r = 0.47. This correlation is statistically
significant, with p < 0.05. There is a correlation between the degree of nasal
polyps and histological indicators, but this correlation is not statistically
significant, with p > 0.05.

4 v=-0.018x+ 2.1856
R*=0.0556
3 (T ® oo ¢ o

¢ Beeee—a_ A8 00 @ © o0

1 ] (T 1] ] ® © o9e @

Degree of
inflammation
[ ]

0 10 20 30 40
Lund-Kennedy score

Chart 1. The correlation between the Lund-Kennedy score
and the degree of inflammation.
3. The correlation between CT-scan and histopathology

Table 4. The correlation between CT-scan images with Eosinophil cell count,
epithelial thickness and degree of inflammation (n = 33).

Eosinophil Epithelial layer Degree of
CT-scan thickness inflammation
image
r p r p r p

Lund-Mackay 0.24 > (.05 -0.92 > 0.05 0.35 <0.05

There is a correlation between the average level of Lund-Mackay score and
the degree of inflammation (r = 0.35). This correlation is statistically significant
with p < 0.05; Lund-Mackay score is positively correlated with the number of
Eosinophil cells (/HPF) and negatively correlated with epithelial layer thickness,
but this correlation is not statistically significant, with p < 0.05.
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Chart 2. The correlation between the Lund-Kennedy score

and the degree of inflammation.

DISCUSSION

1. The correlation between clinical
symptoms and histopathology

When comparing the anthropometric
characteristics with histopathological
characteristics, we found an inverse
the
number of Eosinophil cells (p < 0.05),

correlation between sex and
but there was no correlation between
age and history of allergy with
Eosinophil cell counts. Furthermore,
according to the study of Zachary M
Soler (2009), there is no correlation
between the number of Eosinophil
cells, Lymphocytes, and mast cells
with age, sex, history of endoscopic
sinus surgery, and history of other
diseases. Allergic diseases included
asthma, allergic rhinitis, and aspirin
allergy [6].

Many recent studies show an

association between asthma and CRS.

Both diseases share a similar
pathogenesis, with mucosal sensitivity
to irritants and eosinophils playing
an essential role in this response
[2, 4]. Therefore, steroid therapy is
considered an effective method in
treating CRS, especially in cases with
nasal polyps. Steroids relieve symptoms
by down-regulating the production of
cytokines and lowering the number of
eosinophils [4].

In our study, there was a moderate
correlation between the number of
Eosinophil cells with SNOT-20 score,
sneezing symptoms, and smell disorder
with the correlation coefficient r = 0.4,
r = 0.33, and r = 0.39, respectively. In
addition, there was a positive correlation
between the SNOT-20 score and the
degree of inflammation with r = 0.39.
This study also showed no correlation
features

between histopathological

(Eosinophil cell count, epithelial layer
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thickness, and degree of inflammation)
and other clinical symptoms (nasal
congestion, nasal discharge, sinus pain,
and eye symptoms).

2. The correlation between endoscopic
images and histopathology

There is a positive correlation between
the Lund- Kennedy score and the degree
of inflammation on histopathology,
with r = 0.47; however, there is no
correlation between the nasal polyps
and the Lund-Kennedy scores with the
number of Eosinophil cells, epithelium
thickness, and degree of inflammation.

In a study by Vo Van Khoa (2000)
on the clinical and histopathological
characteristics of CRS [7], the rate of
headache predominates in the highly
active form and the lowest in the less
active form, this difference is statistically
significant; the rate of stuffy nose is
highest in the highly active form and
the lowest in the less active form, this
difference is statistically significant.
However, there was no statistically
the
incidence of nasal polyps at levels of

significant difference between

inflammatory activity.

Tomislav Baudoin (2006) performed
a study to predict the value of
histopathology in the response of CRS
by functional endoscopic sinus surgery
[8]. The results of the study indicated
that there was no correlation between
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the number of Eosinophil cells and the
improvement of functional symptoms.

According to Zachary M Soler’s
study (2009) on the relationship between
clinical symptoms and histopathology
of CRS [6], there is no statistically
significant correlation between the
number of Eosinophil cells, the number
of Neutrophil cells, Lymphocytes with
demographic characteristics (age, gender)
as well as allergy history of the patient;
however, the author also showed that
there is a correlation between the
number of Eosinophil cells with the
presence of nasal polyps (r = -0.367),
the degree of stromal oedema (r =
0.313), and the severity on endoscopy
(r=0.376).

The results of Figen Aslan's study
indicate a correlation between the
Lund-Kennedy score and the number
of eosinophils (r = 0.444 and p = 0.001)
[9].

Thus, other studies have shown a
correlation between functional symptoms
and endoscopic severity with eosinophil
counts. However, the results of our
study are in contrast to the results of
previous This
explained by the effect of previous
corticosteroid administration on the

authors. may be

migration and activation of eosinophils,
which  significantly
even at low blood concentrations.

affects tissue

The number of eosinophils is a
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vital indicator of classifying CRS
with eosinophilia or CRS without
eosinophilia. However,
eosinophilia is calculated, and its upper

how tissue

limit can be a matter of controversy
(eosinophilic count > 70 cells/HPF,
> 10 cells/HPF, > 5 cells/HPF).

3. The correlation between CT-
scan and histopathology

There was a positive correlation
the Lund-Mackay
and the degree of inflammation on

between score
histopathology with r = 0.35 and was
with the number of
(/HPF),
layer thickness, stromal oedema, and

not correlated

Eosinophil cells epithelial

heterochromia.

In the study of Zachary M Soler [6],
there was a correlation between the
severity of the CT-scan with the number
of Eosinophil cells and the degree of
stromal oedema with the correlation
coefficient r = 0.414, respectively;
r = 0.366. In this study, the group of
patients with nasal polyps did not
correlate with the severity on the CT-
scan 1mages and the number of
Eosinophil cells, the group of patients
with nasal polyps correlated, with
r = 0.324. According to the study of
Figen Aslan, there is a correlation
between the Lund-Mackay score and
the number of eosinophils (r = 0.353;

p=0.01) [9].

CONCLUSION

A total of 33 subjects were enrolled
with histologic samples available for
analysis, there were:

- An inverse correlation between sex
and the number of Eosinophil cells,
with p < 0.05. No correlation between
age and allergy history with Eosinophil
cell count.

- A moderate correlation between
SNOT-20 score and the number of
Eosinophil/HPF cells (r = 0.4) and
the degree of inflammation (r = 0.39),
with p < 0.05. Among the functional
symptoms, a moderate correlation
between sneezing symptoms and smell
disorders with Eosinophil/HPF cell
counts with correlation coefficients
r=0.33 and r = 0.39 (p < 0.05); a
low or moderate correlation between
functional and

other symptoms

histopathological indicators (p < 0.05).

- A moderate correlation between
the
inflammation of the mucosa with
0.47; p < 0.05. A correlation
between the degree of nasal polyps
and histological indicators, but not

Lund-Kennedy score and the

r =

statistically significant p > 0.05.

- A correlation between the average
level of Lund-Mackay score and the
degree of inflammation (r = 0.35);
p < 0.05; Lund-Mackay score is
positively correlated with the number
(/HPF) and

of Eosinophil cells
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negatively correlated with epithelial
layer thickness, but not statistically
significant, p < 0.05.
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CHANGES IN CYTOKINES LEVELS IN ASTHMA PATIENTS
WITH FREQUENT EXACERBATIONS

Pham Dac The"*, Ta Ba Thang’, Nguyen Huy Luc’, Dao Ngoc Bang’
Abstract

Objectives: To evaluate changes in serum levels of some cytokines in asthma
patients with frequent exacerbations. Methods: A prospective, descriptive,
longitudinal study on 60 asthma patients with frequent exacerbations and 60 ones
with few exacerbations, treated as outpatients at the Asthma Management
Department, Hai Phong International Hospital from January 2020 to May 2023.
Patients underwent clinical examination, chest X-ray, respiratory function test,
and assessment of inflammatory markers and serum cytokine levels at the time of
the study. Results: The asthma group with frequent exacerbations had
significantly higher IL-4 and IL-13 concentrations than the asthma group with
few exacerbations (21.10 and 9.93 pg/mL vs. 1648 and 3.95 pg/mL).
Concentrations of IFN-o, IFN-y, IL-17, and inflammatory cytokines (IL-12,
TNF-a, IL-1B) were not different between the 2 asthma groups. In the asthma
group with frequent exacerbations, most serum cytokine concentrations in male
patients were insignificantly higher than in females, except for IL-12. IL-17,
IFN-a, IL-4, and IL-12 concentrations in patients aged > 60 years were
insignificantly higher than those in the group < 60 years old. Conclusion: There
are significantly higher serum levels of IL-4 and IL-13 in asthma patients with
frequent exacerbations compared to those with few exacerbations.

Keywords: Frequent exacerbation asthma; Serum cytokine levels.

INTRODUCTION Th2, Thl, Th17, and innate immune

Asthma is a heterogeneous disease Cells have been identified to play an
with the impact of many risk factors important role in determining the
and has a very complex pathogenesis. pathogenesis of airway inflammation
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in asthma patients. In particular,
cytokines are the connecting link and
factors that directly affect pathogenesis
[1]. The result of the synergistic
interaction between cells in the immune
response leads to a wide variety of
clinical symptoms of the disease, as
well as the response to different
therapies. Although there have been
many advances in the prevention of
acute exacerbations, there are 10 - 15%
of patients with difficult-to-treat and
resistant asthma, despite optimal
treatment according to GINA guidelines,
leading to asthma phenotype with
frequent exacerbations. This phenotype
is often associated with persistent
symptoms and reduced lung function,
causing medical and economic burden
[2]. To optimally treat this phenotype,
it is necessary to understand the
pathogenesis of inflammation and
immune response to properly evaluate
the endogenous phenotype of asthma
to help target treatment. There have
been studies on changes in cytokine
concentrations to determine endogenous
phenotypes worldwide, but they are
still limited in focusing on the Th2
phenotype group. In Vietnam, there
have been no studies on immune
characteristics in asthma patients with
frequent exacerbations. Therefore, this
study was conducted: To evaluate
changes in serum levels of some
cytokines in asthma patients with
frequent exacerbations.

74

MATERIALS AND METHODS

1. Subjects

120 outpatients with stable asthma
the Asthma
Management Department, Hai Phong

treated at Outpatient
International Hospital from January
2020 to May 2023, divided into 2 groups:

- Group 1 (research group): Including
60 asthma patients with frequent
exacerbations.

- Group 2 (control group): Including
60 asthma patients with few exacerbations.

* Inclusion criteria: Patients have a
confirmed diagnosis of asthma according
to GINA standards (2019), receive
outpatient control and management
treatment at the Outpatient Asthma
Management Department, and are
currently out of exacerbation; criteria
for frequent exacerbations are determined
according to GINA standards (2019)
[3]; criteria for patients with few
exacerbations are having less than 2

exacerbations in the last 1 year.

* Exclusion criteria: Patients with
exacerbation; patients who do not
comply with treatment, or drop out of
treatment within one year of the study.

Healthy group (group 3): This group

includes 30 healthy people who
currently have no acute or chronic
diseases, have a history of allergies, or

are receiving immunosuppressive therapy.
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2. Methods

*  Study design: A descriptive,
prospective, and longitudinal study.
After being diagnosed with asthma,
patients were enrolled in the study.
These patients were treated to control
asthma according to the guidelines of
the Ministry of Health (2020) [4] and
regularly re-examined monthly. Patients
underwent clinical examination, blood
count tests, IgE concentrations, chest
X-ray, FeNO measurement, respiratory
function test, and serum cytokine levels.
Determining cytokine concentrations
by using the above magnetic particle
immunoassay technique Luminex
machine system, performed at the
Immunology Laboratory, Military
Medical and Pharmaceutical Research

Institute, Vietnam Military Medical
University.

* Data analysis: All data were
expressed as mean * standard deviation
or median (interquartile range, Q1-Q3)
or percentage where available.
Differences between groups were
examined with either the student’s
T-test or Mann-Whitney test. A p-value
< 0.05 was defined as statistically
significant. Data were managed and
analyzed with the SPSS version 20.0
(SPSS Inc, Chicago, IL).

3. Ethics

The study was approved by the
Hai Phong International Hospital (No.
09/2020/HIH-IRB). The patients signed
the consent and commitment forms.

RESULTS
Table 1. Characteristics of the study population.

Characteristics ((}I:.(:lgo; ((}I:.Zué)oi p
Age (X + SD) (years) 50.73 £15.05 5043 +£16.56  (.92%:
Gender Female; n (%) 43 (71.7) 34 (56.7) 0.09"
Male; n (%) 17 (28.3) 26 (43.3)
Asthma <12 years old; n (%) 34 (56.67) 40 (66.67) 0.26"

onset > 12 years old; n (%) 26 (43.33) 20 (33.33)

Duration of asthma (year) (X + SD) 26.57+18.32 29.55+17.62 0.37%%*
Allergy Family (n = 29); n (%) 14 (23.3) 15 (25.0) 0.83*
history Personal (n = 66); n (%) 44 (73.3) 22 (36.7) <0.001°
Step of Step (2-3); n (%) 8 (13.3) 14 (23.3) 0.16*
asthma Step (4-5); n (%) 52 (86.7) 46 (76.7)

( " Chi-Square Test; : Student’s T-test)
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In group 1, the proportion of women was 71.7%, asthma onset after 12 years
old was 43.33%; and the average duration of asthma was 26.57 years,
insignificantly shorter than that of group 2 (p > 0.05). Patients in group 1 had a
personal history of allergies of 73.3%, significantly higher than that of group 2 (p
< 0.001). The proportion of severe asthma (step 4 - 5) in group 1 was higher than
that in group 2. There was no difference in the average age between the 2 groups
(p > 0.05).

Table 2. Medium serum cytokine concentrations in study groups.

Cytokine
level * # #
Median Group 1 Group 2 Group 3 p p p
(P25 - P1s) (n = 60) (n = 60) (n = 30) 153 2;3) (152
(pg/mL)
Non-Th2-dependent inflammatory response cytokines
8.62 4.86 2.78
IL-17 (2.88-14.92) (1.47-13.95) (1.47-9.44) 0006 0.27- 0.1
0.57 0.50 0.40
INF-a (0.40 - 1.43) (0.40 - 1.43) (0.40 - 0.40) 0.028 0004 0.67
INF-y 6,54 357 505 0.005 0.007 0.63

(5.05-11.95) (5.05-9.96) (3.67 - 6.05)

Th2-dependent inflammatory response cytokines

21.10 16.48 10.49
IL-4 (1599 - 33.67) (6.75-25.54) (6.69 - 16.53) <0001 0.06 0007
9,93 3.95 1.73
IL-13 (1.73-13.83) (1.73-10.52) (1.73-10.52) 0001 0.29 0.0l
Cytokines respond to inflammation and inhibit inflammation
55.11 32.24 120.56
IL-12 (28.17-269.03) (17.22-271.04) (14.88 - 182.16) 021 083 0.00
10.25 7.30 4.12
TNF- .002 . A
NE-a (4.76 - 18.92) (3,53-17,88)  (3.53-7.98) 0.00 008 0.18
IL-1B 161 139 1:35 032 023 0.78

(0.81 - 2.68) (0.81 -3.76) (0.81 - 2.15)

( g Manney-White test)
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In group 1, levels of most cytokines were significantly higher than those of
group 3 (p < 0.05), except for IL-12 concentrations. Besides, levels of IL-4 and
IL-13 were significantly higher compared to group 2 (p < 0.05).

Table 3. Medium serum cytokine concentrations in the asthma group

with frequent exacerbations by gender

Cytokine level
Median Male Female .
(P25 - P73) (n=17) (n=43) P
(pg/mL)
Non-Th2-dependent inflammatory response cytokines
IL-17 10.67 (5.92 - 17.38) 8.19 (1.47 - 13.07) 0.23
IFN-a 0.68 (0.40 - 1.85) 0.57 (0.40 - 1.22) 0.32
IFN-y 8.98 (5.05 - 12.43) 6.05 (5.05 - 10.95) 0.37
Th2-dependent inflammatory response cytokines
IL-4 21.10 (14.98 - 33.52)  21.10 (16.53 - 34.23)  0.85
IL-13 10.52 (3.48 - 22.52) 9.60 (1.73-11.49) 0.46
Inflammation and inhibited inflammation cytokines
IL-12 45.09 (31.53-258.22) 78.19 (27.68 - 271.83)  0.90
TNF-a 13.16 (8.62 - 22.80) 8.88 (3.53-17.19) 0.05
IL-1B 1.64 (0.81 - 2.68) 1.61 (0.81 - 2.68) 0.26

( " Manney-White test)

In the asthma group with frequent exacerbations, the medium serum
concentrations of most cytokines in male patients were higher than those in the
female group, except for the IL-12 concentration, but the difference was not

statistically significant (p > 0.05).
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Table 4. Medium serum cytokine concentrations in the asthma group

with frequent exacerbations by age group

Cytokine level
Median < 60 years old > 60 years old *
(p25 - p75) (n = 36) (n = 24) P
(pg/mL)
Non-Th2-dependent inflammatory response cytokines
IL-17 8.16 (2.13 - 13.07) 10.35 (4.65-17.54)  0.30
IFN-a 0.53 (0.37 - 1.31) 0.68 (0.40 - 1.47) 0.31
IFN-y 7.02 (5.05 - 19.14) 5.57 (5.05 - 10.49) 0.22
Th2-dependent inflammatory response cytokines
IL-4 21.10 (11.82 - 34.02) 21.84 (16.53-33.27) 0.76
IL-13 10.52 (2.96 - 14.94) 9.27 (1.73 - 10.70) 0.29
Inflammation and inhibited inflammation cytokines
IL-12 45.67 (29.61 - 257.82)  155.36 (28.17 - 323.91) 0.55
TNF-a 10.93 (3.53 - 19.05) 10.23 (5.99-17.99)  0.86
IL-1B 1.61 (0.81 - 2.68) 1.61 (0.81 - 2.68) 0.65
( " Manney-White test)
In the asthma patients with frequent exacerbations, medium serum

concentrations of IL-17, IFN-a, IL-4, and IL-12 in the group > 60 years old were
higher than those of the group < 60 years old, but the difference was not

statistically significant (p > 0.05).

DISCUSSION
1. Characteristics of asthma patients

with frequent exacerbations

The study results showed that the
with
exacerbations had insignificantly higher

asthma patients frequent

proportions of female and disease onset
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after age 12, and a shorter average
duration of the disease than those
of the group with few exacerbations.
Asthma  patients  with
exacerbations had a
higher personal history of allergies

frequent
significantly

than those of the group with few
exacerbations. There was no difference
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in age or asthma grade between the
2 groups. Similar results have been
proved in many previous studies. In the
research by Ten Brinke A (2005), risk
factors for exacerbations in patients
with difficult-to-treat
evaluated, the results of a younger

asthma were

patient group (the average age was 38
compared to 47 years old) and shorter
duration of disease (12 vs. 24.5 years)
had a higher risk of exacerbation. In
addition, asthma patients with many
exacerbations often have a family
history of asthma and allergies. Patients
with allergic conditions are 10.7 times
more likely to have an exacerbation
than those without allergic conditions.
In particular, patients with increased
IgE specific to house dust have a 6.9-
fold increased risk of exacerbation [6].
In a cluster study by Kim M (2017),
the results showed that the group of
patients with non-allergic asthma, late-
onset, and poor respiratory function,
and the one with allergic asthma,
early onset, and poor respiratory
function had a higher risk of asthma
exacerbation than the one with allergic
asthma, early onset, and preserved
respiratory function and the one with
non-allergic asthma, late-onset, and
preserved lung function [6]. With the
results of previous studies, it can be
seen that most of the results showed

that being female, having a history of

allergies, having many symptoms, and
exhibiting poor respiratory function are
risk factors for frequent exacerbations.

2. Changes in serum cytokine levels
in asthma patients with frequent
exacerbations

* Serum cytokine concentrations
according to the study patient group:

The results of this study showed that
had most of the
average concentrations of cytokines in

asthma patients

serum significantly increased compared
to that of the normal ones, except for
the concentration of IL-12. In the asthma
group with frequent exacerbations,
IL-4 and IL-13 concentrations were
significantly higher than in the one
with few exacerbations. To compare
with other previous studies, we realized
similarities in the assessment of the
role of Th2-dependent cytokines in
exacerbations; however, there are
differences in the assessment of the
role of Thl- and Thl7-dependent
cytokines in asthma exacerbations. In
the research by Wenzel S (2013) on
moderate to severe asthma patients
with blood eosinophilia, using ICS in
combination with LABA, the results
showed that Dupilumab (anti-1L-4
receptor alpha) reduced the number of
asthma exacerbations (although the
patient had previously stopped ICS +

LABA), improved respiratory function
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and reduced markers of Th2-dependent
There
difference in the study by Djukanovic
R (2014) to evaluate the effectiveness
of IFN-B on patients with asthma

inflammation [7]. was a

exacerbation due to viral infection,
with the results showing that inhalation
of IFN-B helps reduce the need for
the
management of exacerbation [8]. It can

additional drug treatment in
be seen that the results of those studies
were not consistent, so identifying the
endogenous phenotype that plays a
key role in asthma with frequent

exacerbations is still challenging.

* Serum cytokine concentrations
according to gender characteristics:

The results of this research showed
that men had higher average serum
concentrations of most cytokines than
women in the asthma group with
frequent exacerbations, except for
IL-12
insignificant. Some previous studies

concentration which was

have proved sex hormones relate to the
inflammatory status of the airway and
treatment response. In the research by
Han Y (2020), testosterone was a
protective factor for asthma in women
and effective against airway inflammation
[9]. An analysing study by Yung J
(2018) showed that estrogen promotes,
while androgen slightly reduces type 2
inflammatory response [10]. Many

80

studies have shown that cytokine
production in the lung parenchyma in
women is higher than in men. This is
associated with increased responsiveness
In the

experimental model, ILC2s in female

and airway remodeling.

mice produced significantly higher
levels of IL-5 and IL-13 than in male
mice. Increased expression of type 2
inflammatory response genes in female
mice with ILC2 activated by IL-33
compared to male mice. The research
by Newcomb D (2015) showed that
patients with severe asthma have
increased IL-17A levels
when compared to men [11]. It can be

in women

seen that there have been studies on the
impact of gender on the concentrations
of cytokines involved in the pathogenesis
of asthma. However, the limitation is
that most of the studies were carried
out on experimental animals, or sex
hormones only played a small role in
the results of research. More researches
are needed to evaluate the impact of
sex hormones on asthma patients with
frequent exacerbations.

* Serum cytokine concentrations by
age group:

The results of this study showed that
patients in the group with frequent
exacerbations who are older (> 60 years)
have higher average concentrations
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of IL-17, IFN-a, IL-4, and IL-12 than
the younger ones (< 60 years old)
insignificantly. Poor prognosis partly
comes from underdiagnosis and
undertreatment. Changes in the immune
system,

function of the airways are the main

structural composition, and

causes of this consequence. When
patients become older, there will be a
change in the response of the innate
immune system and inflammatory
response with an increase in IL-1f,
IL-6, and TNF-a. Neutrophilic airway
inflammation is also a feature of this
patient group. In animal experimental
this  group the

increased expression of IL-8 and Th17-

models, showed
dependent cytokines in the airways. In
the research by Ulambayar B (2018),
IL-33 and IL-31 concentrations were
significantly lower in elderly asthma
patients (> 60 years old), while there
was no difference in IL-8 concentrations,
eotaxin-2, TGF-B1, and periostin
between young and elderly asthma ones
[12]. In conclusion, elderly asthma
patients have special physiological
characteristics, with many overlapping
factors affecting asthma control
the

hormones, changes in the immune

(comorbidities, role of sex
system...); it is necessary to have
studies with strict selection criteria to
homogenize research subjects to help

more accurately evaluate these effects.

CONCLUSION

Evaluating changes in the concentrations
of some serum cytokines in patients
with frequent asthma exacerbations,
we initially draw the following
conclusion: There are significantly
higher serum levels of IL-4 and IL-13
in asthma patients with frequent
exacerbations than in those with few

exacerbations.
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A STUDY ON THE MORTALITY PROGNOSTIC VALUE OF
NEUTROPHIL TO LYMPHOCYTE RATIO AT ADMISSION
IN POLYTRAUMA PATIENTS
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Abstract

Objectives: To evaluate the mortality prognostic value of neutrophil/lymphocyte
ratio (NLR) at admission in patients with polytrauma. Methods: A retrospective,
descriptive study on 196 polytrauma patients diagnosed using the criterion of the
Berlin Consensus 2014, treated at Military Hospital 103 from June 2020 to June
2023. Severity was assessed based on ISS scales, and NLR was calculated at
admission prior to any treatment intervention. Results: Polytrauma
predominantly affected males (80.1%) aged between 20 and 59, polytrauma cases
were primarily attributed to traffic accidents (66.8%). The group experiencing
mortality exhibited lower Glasgow scores, Revised Trauma Score (RTS) at
admission, and length of hospital stay compared to the survival group.
Additionally, the mortality group demonstrated a higher Injury Severity Score
(ISS), lactate level, INR, and aPTT scores, all statistically significant. The NLR
value at admission demonstrated predictive value for mortality in polytrauma
patients, with an AUC of 0.724, a cut-off of 10.8, sensitivity of 80%, and
specificity of 67.2%. Conclusion: Polytrauma predominantly affected working-
age males, with traffic accidents being the primary cause. The NLR value at
admission emerges as a meaningful predictor of mortality in polytrauma patients.
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INTRODUCTION

Polytrauma stands as the primary
cause of severe complications and
fatalities among trauma patients. It is
defined as a condition wherein a
patient sustains two or more severe
injuries in distinct body regions or
organ systems, with at least one injury,
or a combination thereof, posing a
life-threatening risk.

The pathophysiological cascade
following polytrauma, traumatic shock,
and severe trauma typically involves
the activation of immune function cells.
This process triggers the release of
pro-inflammatory and anti-inflammatory
chemical mediators at both local and
systemic levels, culminating in a
systemic inflammatory response
syndrome (SIRS), where leukocytes
play a pivotal role. Notably, neutrophils,
to this

mechanism, undergo an increase in both

the primary contributors

quantity and functional differentiation
in response to the severity of the injury.
This robust immune cell response
occurs promptly post-injury. Conversely,
lymphocytes, adaptive immune cells,
require time to differentiate and
proliferate after receiving activation
signals and antigen presentation. In the
initial stages following severe injury,

the number of lymphocytes may even
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decrease, disrupting the adaptive immune
response. Consequently, during the
early days of polytrauma, NLR tends
to rise, indicating a higher response in
more severe injuries. NLR serves as an
objective index that is rapid, cost-
effective, repeatable, and covered by
health insurance [1]. Therefore, NLR
emerges as a simple yet effective
predictor of outcomes in polytrauma
patients. Despite the scarcity of specific
with
multiple injuries in Vietnam, it remains

studies on NLR in patients

an unexplored area. This study aims:
To examine the mortality prognostic

value of NLR in polytrauma patients.

MATERIALS AND METHODS
1. Subjects

196 polytrauma patients who were
admitted to the Surgical Intensive Care
Unit, Military Hospital 103, from June
2020 to June 2023.

* Inclusion criteria:
- Patients aged > 18 years;

- Patients diagnosed with polytrauma
according to the Berlin Consensus
criteria in 2014 [2]: Patients have > 2
lesions with an AIS > 3 and at least one

of the following additional conditions:

+ Hypotension (systolic blood pressure
<90 mm Hg);
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+ Coma (Glasgow Coma Scale
[GCS] <8);
+ Acidosis (Base Excess [BE] <- 6.0);

+ Coagulation disorders (activated

partial thromboplastin time [aPTT] >

50 seconds or international normalized
ratio [INR] > 1.4);

+ Age >70;

- Patients’ relatives provided consent

to participate in the study.

Table 1. Abbreviated injury scale AIS - 2005.

Point Injuries
1 Minor injury
2 Average injury
3 Severe injury, not life-threatening
4 Severe injury, life-threatening, still capable of living
5 Severe injury, life-threatening, unlikely to live
6 Injury cannot be survived

* Exclusion criteria: Hospitalized >
12 hours after the accident; patients
who have had surgery or treatment at
previous level hospitals; pregnant
woman; have chronic diseases such as
cirrhosis, end-stage chronic kidney
failure, congestive heart failure, and
malignancy; patients who had cardiac
arrest before entering the hospital and

were successfully resuscitated.

* Criteria for removal from the study:
Transfer to another hospital before
discharge after 30 days; insufficient
collection of research data.

2. Methods
* Research design: A retrospective,
descriptive study.

Vital
Glasgow score, RTS, Trauma score

* Data collection: signs,
(TS), and ISS were documented upon
admission. Blood samples, including
biochemical, complete blood count,
and blood gas tests, were obtained
within 30 minutes of admission.
Patient outcomes were assessed 30
days after admission, considering
patients dead if they expired in the

hospital or were in serious condition
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with a family request for discharge.
Compiled information is recorded in
the research medical record.

* Treatment protocols:

Coma patients (GCS < 8 points)
received volume-controlled ventilation
(Tidal volume = 8 mlL/kg, respiratory
rate 16 - 20 breaths/minute, PEEP 5 -
10 cmH,O0, I:E ratio of 1:2, Fi0, 40%),
adjusted parameters to keep end-tidal
CO, pressure (EtCO,) within the range
of 35 - 45 mmHg, arterial blood gas

PaO, 80 - 100 mmHg.

Treatment followed the 2014 Berlin
Consensus guidelines for polytrauma
patients, 1involving vasopressors
(Noradrenalin, Adrenalin, etc.), fluid
to maintain mean blood
65 mmHg,

management of visceral bleeding and

infusion

pressure >

aggressive

cerebral edema (in traumatic brain
injury) with 3% hypertonic saline and
tranexamic acid, use of antibiotics,

analgesics, and sedatives as needed.

Nutritional support targeted 25 -
35 kcal/kg/day, initiated promptly
post-injury unless contraindicated.

*  Statistical analysis: Qualitative
variables are presented as percentages.
The Kolmogorov-Smirnov test was
to check
distribution of the variables. Quantitative

performed the normal
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that
distributed are presented as medians
(interquartile range: Q1 - Q3). Test the
difference between two quantitative

variables are not normally

variables that do not have a normal
distribution using the Mann - Whitney
test. Kaplan-Meier failure curve and
log-rank test were fitted to explore the
survival difference among groups.
After the bivariable and multivariable
Cox regression analysis, an Adjusted
Hazard Ratio with 95%

Intervals (CI) was reported to declare

Confidence

the strength of association and statistical
significance, respectively.

* Data processing: Using the SPSS
26.0 software.

3. Ethics

All patients (without consciousness
disorders) in the study were informed
and consented by their relatives.
Patients’ names are kept anonymous.
The main variable of the article is
NLR, which is an objective paraclinical
parameter in complete blood count.
This parameter and other clinical
characteristics are collected and recorded
in the medical record on a regular
basis. Obtaining research data does not
affect diagnosis, treatment, patient
costs, or health insurance. The research
has no conflicts of interest among any

individual or organization.
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RESULTS

Table 2. General characteristics of research subjects.

Characteristics Quantity (n) Proportion (%)

<20 24 12.2

20-40 76 38.8

41 - 59 64 32.7

Age
> 60 32 16.3
Mean age 41.75 £ 18.2
Male 157 80.1
Gender

Female 39 19.9

Traffic accidents 131 66.8

Occupational accidents 32 16.3

Causes

High fall 23 11.7

Others 10 5.1

18 -25 38 19.4
ISS 26 - 40 98 50.0
41 -75 60 30.6
Survival 116 59.2

Outcome

Death 80 40.8

Total 196 100

The patients with multiple injuries in the study were mainly working age, with
an average age of 41.75 £ 18.2 years old. The lowest age was 18, and the highest
was 82. The majority were men (80.1%).

The main cause of multiple injuries was traffic accidents (66.8%). The
mortality rate due to multiple injuries in hospitalized patients was 40.8%.
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Most patients with multiple injuries had ISS scores ranging from 26 to 40

(50%). The lowest ISS score was 18 (4 patients accounting for 2%), and the

highest ISS score was 75 (1 patient).

Table 3. Comparing the survival group with the death group.

L. Survival group Death group
Characteristics p
(n=116) (n=80)

Age 37.0(25.0-56.0) 45.0(28.0-58.0) 0.16
Glasgow score 8(7-9) 5@-5) <0.001
RTS 11 (10-12) 8 (6 -10) < 0.001
ISS 32 (25 - 35) 41 (34 - 45) < 0.001
Lactate 3.7(2.5-5.5) 6.6 (3.7 -9.3) < 0.001
INR 1.13 (1.04 - 1.27) 1.34 (1.12 - 1.60) < 0.001
aPTT 29.6 (27.0 - 36.4) 38.1 (30.3-53.0)0 <0.001
Time elapsed until care

3.0(2.0-4.0) 3.0(2.0-3.0) 0.241
(hours)
Duration of
mechanical ventilation 5.0(1.0 - 8.0) 2.0(1.0-6.0) 0.37
(days)
Length of intensive

6.5 (3.0-13.0) 2.0(1.0-6.8) < 0.001
care (days)
Length of hospital stay

21.5(11.7 - 30.0) 2.0(1.0-6.8) < 0.001

(days)

The Glasgow scores, TS, and RTS at admission and the length of recovery

and hospital stay of the death group were smaller than those of the survival

group. In addition, the death group's ISS, creatinine at admission, lactate, blood

glucose, INR, and aPTT were statistically significantly greater than those of the

survival group.
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Figure 1. NLR value is in the survival group and death group.

5 20.000 :
]
Death Survival
Outcome
Survival group (n = 116) Death group (n = 80) p
NLR 8.21 (7.36 - 9.05) 11.08 (10.1 - 12.05) p <0.05

The mean admission NLR value in the death group was 11.08 £+ 0.48 (95%CI:
10.1 - 12.05), in the survival group, it was 8.21 £+ 0.42 (95%CI: 7.36 - 9.05); the
death group had a higher NLR at the time of admission than the survival group,
which was statistically significant with p < 0.05.

Figure 2. ROC curve predicting mortality by NLR at the time of hospitalization
in patients with polytrauma.
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AUC

Cut - off

Specificity Sensitivity

NLR 0.724

10.8

0.672 0.8

The NLR value at the time of admission has a predictive value for mortality in

polytrauma patients with p < 0.01, area under the curve AUC = 0.724, cut-off
point = 10.8 with 80% sensitivity (Se), specificity (Sp) 67.2%.

DISCUSSION

1. General characteristics of the
patients

Our study was performed on 196
polytrauma patients with an average
age of 41.75 + 18.2 years. The male
patient group accounted for 80.1%,
most of whom were of working age.
Up to 66.8% of the total patients in the
study suffered multiple injuries due to
traffic accidents. Research by Farzad
Rahmani et al. on 374 multiple trauma
patients admitted to the emergency
that
multiple trauma patients were men

department also found most
(82.1%), and the average age was
40.42 + 18.05 years [3], quite similar
to our research results. This is because
young and middle-aged men are the
main group of workers in most
occupations,

with heavy, intense labor, with a

including occupations
higher risk of accidents. Moreover,
men also account for a high rate of
traffic accidents, and is related to

alcohol use while driving, etc.

The survival rate at 1 month after
hospitalization for treatment in the
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study patient group was 59.2%, and the
death rate was 40.8% (death cases
were removed from the study patient
population); death before the first 24
hours after admission). The study of
Sauaia A et al. on 289 trauma patients
showed that the mortality rate was
20%, lower than that of our study [4].
This difference was due to many
reasons; it may caused by the larger
number of patients studied, and at the
same time,
selected for this study was trauma in
general; in addition to multiple trauma
patients, there were also patients with

the patient population

multiple injuries. The injury was only
in one organ, and the level of injury
was not severe. In addition, it may also
be due to first aid steps at the accident
site, patient transportation, the capacity
of doctors and hospitals, and good
coordination between emergency,
resuscitation, and surgical departments

than in Western countries.

RTS in the death group were lower
than in the survival group, and ISS in
the death group were higher than in
the survival group. The difference
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between the two groups is statistically
significant, with p < 0.001 (Table 3).
This result is equivalent to the study of
Diwakar Verma et al. on 88 multiple
trauma patients from June 2016 to
November 2016 in New Delhi, India,
finding that ISS and RTS had a
statistically ~ significant  difference
between the two groups of living and
dead patients, and research also shows
that ISS and RTS are highly effective
factors in predicting death for patients
with multiple injuries [5].

Lactate is a product of anaerobic
metabolism, reflecting hypoxia. Research
results showed that blood lactate
concentration at admission was
statistically significantly higher at
p < 0.001. This result is equivalent to
the study by Divya Jyoti et al. (2022)
on 90 patients with polytrauma, showing
that lactate concentration at the time
of admission is valuable in predicting
both severity and the possibility of
death in hospitals  [6].
Normalization of lactate in polytrauma

patients within the first 48 hours after

internal

injury significantly improves in-hospital
mortality.

Coagulation disorder is one of
the three deadly triads in polytrauma
patients. The parameters assessing basic
coagulation
hospitalization of most patients with

multiple injuries are disordered. The

status at the time of

study results showed that PT/INR and
APTT at the time of admission in the
group of patients who died were higher
than those who survived; this difference
was statistically significant with p <
0.001. This was similar to the results
of a study by Gururaj N Puranik, et al.
on 142 polytrauma patients in the
pathology department of a tertiary care
center for 20 months from December
2012 to July 2014, PT/INR, aPTT, and
D-Dimer were independent predictors
of mortality in polytrauma patients [7].

2. The mortality prognostic value
of NLR at the time of hospitalization
in polytrauma patients.

NLR at the time of hospitalization
in the death group was higher than the

group,
significance of p < 0.001. This result

survival with a statistical
was similar to the study by Jinghong
Xu et al. on 3865 trauma patients at
335 ICU centers in 208 hospitals,
showing that the NLR at many time
points between the polytrauma patients
who died and survived group had

different statistical significance [8].

NLR at the time of hospitalization
could predict the outcome of polytrauma
patients on a moderate level with
p < 0.001 and AUC = 0.724. The cut-
off point at NLR value = 10.8 because
it has the highest J index with Se = 0.8
and Sp = 0.672.
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This result is quite similar to the
study by author Soulairman ES et al.
on 566 patients with multiple injuries
from July 2017 to November 2017:
NLR at the time of admission has the
ability to predict the outcome of the
disease. Multiply the moderate level by
AUC = 0.63. The cut-off point of NLR
at time T, that best predicts the risk of
death in this study is at NLR T, = 4
with Se = 0.70, Sp = 0.56 [9]. There
are differences in the location of the
cutting point that can be caused by
many reasons. The subjects and design
of the two studies are quite different.
In Soulairman's study, subjects with
ISS > 15 were selected, while in our
study, patients with ISS > 18 were
selected. Differences in acute conditions
research and treatment in the two
centers, study race, and tumor size also
make a difference.

Our research results are also quite
like the results of Jinghong Xu et al.
in 2022: NLR at the
hospitalization is a factor in predicting

time of

outcomes in trauma patients. With the
area under the curve AUC = 0.681 and
the optimal cut-off point of 9.75, Se =
65.3% and Sp = 65.8%. Meanwhile, in
patients with traumatic brain injury,
the area under the curve is 65.8%.
Under the curve of NLR at the time of
hospitalization, predicting outcomes is
AUC = 0.725, and the optimal cut-off

92

point is 7.439, Se = 77.7%, and Sp =
60.2%, respectively [8]. This shows
that the value of NLR at the time of
admission predicts mortality in patients
with traumatic brain injury better than
in patients with trauma. However, the
time of death assessment in the two
studies is different. Our study assessed
death after 30 days, while the study by
Jinghong Xu et al. was 15 days with
many patients. In multicenter settings,
this resulted in differences in the two
study results.

In patients with severe TBI, research
by Weiqiang Chen and colleagues on
688 patients from January 2007 to
March 2012 found that NLR at the
time of admission may be an effective
new marker to predict mortality in
patients with severe TBI with AUC =
0.704 (95%CI = 0.66 - 0.744), Se =
60.1% and Sp = 72.5%, respectively.
The optimal cut-off point of the NLR
value at the time of admission is 16.23
[10]. This result was like our study on
the group of patients with polytrauma
but with a higher NLR cut-off point.

CONCLUSION

Patients with multiple injuries were
mainly men in the working age group,
with traffic accidents being the main
cause of multiple injuries. NLR at the
time of admission in the group of
patients who died was higher than that
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of the group who survived, with p <
0.001. NLR at the time of hospital
admission is meaningful in predicting
mortality in patients with polytrauma.
The higher the NLR at the time of
admission, the greater the mortality
rate of polytrauma patients.
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MATERNAL SERUM LEPTIN LEVELS IN SUBJECTS
WITH GESTATIONAL DIABETES MELLITUS

Phan Thi To Nhu"*", Hoang Trung Vinh’
Vu Ba Quyet’, Pham The Tai’
Abstract

Objectives: To determine serum leptin levels and its correlation with pre-
pregnancy BMI, BMI, and insulin resistance at 24 - 28 weeks of gestation and
before delivery in subjects with gestational diabetes mellitus (GDM). Methods:
A cross-sectional descriptive, longitudinal follow-up study with a control group
on 115 pregnant women with GDM and 115 pregnant women with normal
glucose tolerance (NGT) enrolled at 24 - 28 weeks of gestation and completed
the study. The subjects' serum leptin levels were measured using the enzyme-
linked immunosorbent assay (ELISA) method at 24 - 28 weeks of pregnancy and
before delivery. The clinical characteristics, serum insulin levels, and
homeostatic model assessment of insulin resistance (HOMA-IR) were also
performed at both study time points. Results: Serum leptin levels in subjects with
GDM were significantly higher than those in normal pregnant women at 24 - 28
weeks of gestation and before delivery (p < 0.001). At both study time points,
there was a positive correlation between serum leptin levels and pre-pregnancy
BMI, maternal weight, serum insulin levels, and HOMA-IR index in subjects
with GDM (p < 0.05). Multivariable logistic regression showed that pre-
pregnancy BMI and serum insulin levels were associated with hyperleptinemia
(p < 0.05). Conclusion: Serum leptin levels were higher in GDM and had a
positive correlation with pre-pregnancy BMI, BMI, and insulin resistance at the
time of the study. Pre-pregnancy BMI and serum insulin levels were independent
factors related to increased serum leptin levels.
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INTRODUCTION

Pregnancy is a hyperglycemic period
of life, with hyperglycemia serving a
highly important role in the nutrition
and development of the fetus by
providing it with adequate glucose
levels. GDM is a condition associated
with maternal hyperglycemia to a
lesser degree than overt diabetes but is
associated with an increased risk of
adverse obstetric outcomes [1]. Like
all forms of hyperglycemia, GDM is
characterized by insulin levels that are
insufficient to meet insulin demands.

Adiposity is an important modifiable
risk factor for the development of
GDM, although mechanisms linking
excess adiposity to elevated risk of
GDM are not completely understood.
Leptin is one of the adipocyte-derived
hormones involved in energy homeostasis
and plays an important role in insulin
and glucose metabolism [2]. Most of
the literature data have associated
hyperleptinemia with the development
and progression of GDM, while only a
few studies have shown reduced or
unchanged levels of this protein in
affected women. Such varieties might
be ascribed to the utilization of a one-
step bio-sample together with immense
contrasts within leptin estimation
circumstances, which are liable to the
active variations in leptin levels during
pregnancy. However, very few studies
described the longitudinal changes in

leptin concentration related to GDM.
A longitudinal monitoring of maternal
leptin concentrations in relation to insulin
resistance during pregnancy may help
to gain a better understanding of the
development of GDM. Therefore, we
conducted this study: To determine serum
leptin levels and its correlation with
pre-pregnancy BMI, BMI, and insulin
resistance at 24 - 28 weeks of gestation
and before delivery in GDM subjects.

MATERIALS AND METHODS
1. Subjects

230 pregnant women with a single
fetus, at 24 - 28 weeks gestation,
examined at the Hanoi Obstetrics and
Gynecology Hospital from 2019 to
2021, who have not been diagnosed
with diabetes before.

* Inclusion criteria:

- GDM group: Single pregnant women,
gestational weeks 24 - 28, diagnosed
with GDM according to the criteria of
the American Diabetes Association
2011 guidelines.

- NGT group: Single pregnant women,
gestational weeks 24 - 28 with NGT
according to the criteria of the American
Diabetes Association 2011 guidelines.

* Exclusion criteria:

- GDM group: Multiple pregnancies,
diagnosed with diabetes before 24 - 28
weeks of gestation, GDM requiring
insulin treatment, currently suffering
from endocrine disorders, currently using
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drugs that affect glucose metabolism,
currently suffering from infectious
diseases acute or malignant disease.

- NGT group: Multiple pregnancies,
diagnosed with diabetes before 24 - 28
weeks of gestation, history of GDM in
a previous pregnancy, family history of
diabetes, bad obstetric history (stillbirth,
multiple miscarriages, giving birth to
babies over 4000g), currently suffering
from endocrine disorders, currently using
drugs that affect glucose metabolism,
currently suffering from infectious
diseases acute or malignant disease.

2. Methods

* Study design: A cross-sectional
descriptive, longitudinal follow-up study
with a control group.

* Sample size and sample selection:
This study is part of a project
investigating the levels of some adipo-
cytokines in subjects with GDM.
According to the results of the previous
study [3], the estimated number of
subjects needed for each group was
113. This sample size still ensures
representativeness and reliability when
studying leptin levels. In fact, we selected
115 pregnant women for each group.

* Research tools and information-
gathering techniques:

- Eligible participants were studied
longitudinally during the 24 - 28 weeks
and prenatal period (= 37 weeks, 1
week prepartum) of pregnancy. Each
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participant carried out a 75g oral
glucose tolerance test under a fasting
state (> 8h) at 24 - 28 weeks. Pregnant
women with normal glucose tolerance
were assigned to the NGT group.
Participants who were diagnosed with
GDM received individual nutritional
counseling with instructions on the
appropriate restriction of energy
intake, daily moderate exercise, and
self-monitoring of blood glucose for 2
weeks. If blood glucose cannot be
controlled, pregnant women will be
hospitalized for insulin treatment and
will be removed from the study.

- Demographic information from each
participant, including maternal age,
parity, gestational weeks, personal, and
familial medical history, pre-pregnancy
weight (before 1 month), was collected
at 24 - 28 weeks gestation.

- During the observation period,
blood pressure, heart rate, height, and
body weight were measured at 24 - 28
weeks gestation and before delivery.

- Laboratory methods: At 24 - 28
weeks of gestation and before delivery,
maternal venous blood samples of SmL
were collected after fasting at least 8h.
Samples were processed within one
hour of collection. The serum was
separated by centrifugation at 4000
rpm for 15 minutes after clotting, then
was separated into appropriate tubes
and stored at -80°C until leptin and
insulin were quantified.
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+ Fasting plasma glucose, glucose
after 1 hour, and 2 hours after drinking
glucose were measured immediately
after venous blood collection using
colorimetric enzymatic method with
reagents and standards from Roche.

+ Serum leptin levels were determined
by the ELISA method, using the
Human Leptin ELISA Kit (Austria).

+ Serum insulin levels were determined
by solid-phase chemiluminescence
Immunoassay.

- Serum insulin and serum leptin
were measured at the Institute of
Biomedicine and Pharmacy, Vietnam
Military Medical University.

- Standards and assessments used in
research:

+ Diagnostic criteria for GDM
according to the criteria of American
Diabetes Association 2011 guidelines
(fasting plasma glucose (FPG): 5.1 -
6.9 mmol/L, 1-hour glucose > 10.0
mmol/L, or 2-hour glucose > 8.5
mmol/L, if any of the three criteria met

or exceeded), using a 75-g OGTT [1].

+ BMI pre-pregnancy and at each
time of the study is calculated according
to the formula: Weight (kg)/(height)2
(m). It is called overweight/obese
when BMI > 23 kg/m’.

+ Increased leptin is identified when
the leptin level is greater than the 75%
quartile of the NGT group in this study.

+ Hyperinsulinemia is identified
when the insulin level is greater than
the 75% quartile of the NGT group in
this study.

+ Insulin resistance was calculated
using the homeostasis model assessment
of insulin resistance index (HOMA-IR),
using the formula [fasting glucose
(mmol/L) x fasting insulin (uU/mL)]/
22.5. It is called insulin resistance when
HOMA-IR is greater than the 75%
quartile of the NGT group in this study.

* Statistical analysis: Results are
expressed as
deviation or median, and interquartile

mean and standard
range. The data was compiled and
analyzed by SPSS 27.0 using appropriate
statistical methods. For comparisons of
means, Student’s T-test was used to
determine the significance between
GDM and controls. For the assessment
of the correlation between variables,
Pearson’s correlation was used; p < 0.05
were considered statistically significant.

3. Ethics

The study has been approved by
Hanoi Obstetrics and Gynecology
Hospital for implementation. All
research subjects were specifically
explained about the purpose and
content of the study and agreed to
voluntarily participate in the study. All
research subject information is kept
confidential and wused for research
purposes only.
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RESULTS

230 pregnant women were selected for the study, including 115 pregnant
women with GDM and 115 pregnant women with NGT.

Table 1. General characteristics of research subjects.

Parameter va:[ ﬁ(:)lp N((; ]; gll;)sl;p p
Maternal age (year) (X + SD) 31.48 £5.09 29.37+£4.94  0.002
Pre-pregnancy BMI (kg/m?) (X + SD) 21.24 +2.68 20.59 +2.21  0.045
24 - 28 weeks of gestation
Maternal weight (kg) (X + SD) 58.8+8.3 56.5+5.8 0.016
Fasting plasma glucose (mmol/L) 5.01 £0.41 4.68+£0.25 <0.001
Glucose after 1h of OGTT (mmol/L) 9.99 +£1.52 748 £1.25 <0.001
Glucose after 2h of OGTT (mmol/L) 8.91 £1.55 6.84 096 <0.001
Insulin (uU/mL) (Median) (Quartile) 14.08 (8.4) 10.79(6.2) < 0.001
HOMA-IR (Median) (Quartile) 3.08 (1.82) 2.23(1.32) <0.001
Leptin (ng/mL) (Median) (Quartile) 9.03 (9.25) 4.27 (3.41) <0.001
Before delivery
Maternal weight (kg) (X + SD) 65.4 +8.5 62.9+59 0.01
Fasting plasma glucose (mmol/L) 4.88 £0.76 4.63+£0.56  0.005
Insulin (uU/mL) (Median) (Quartile) 18.36 (8.68) 15.05 (6.44) <0.001
HOMA-IR (Median) (Quartile) 3.93(2.27) 3.02(1.36) <0.001
Leptin (ng/mL) (Median) (Quartile) 10.55 (13.17) 6.13(4.76) < 0.001

Pregnant women in the GDM group had significantly higher maternal age,
pre-pregnancy BMI than the NGT group, p < 0.05.

The GDM group had higher blood glucose levels, serum leptin levels, insulin
levels, and HOMA-IR index than the NGT group (p < 0.05) at 24 - 28 weeks of

gestation and before delivery.
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Table 2. The proportion of patients with increased leptin levels of study subjects.

GDM group NGT group
Characteristic (n =115) (n=115) p
n % n %
24 - 28 weeks of gestation
Increased serum leptin 84 73.0 28 243 < 0.001

Before delivery

Increased serum leptin 76 66.1 28 243 < 0.001

The GDM group had a higher rate of patients with increased leptin than the
NGT group (p < 0.001) at 24 - 28 weeks of gestation and before delivery.

Table 3. Serum leptin levels in the GDM group according to
assessment indicators.

Evaluation index Serum leptin levels

(ng/mL) P
24 - 28 weeks of gestation
Pre_pregnancy BMI > 23 (n = 42) 1746 (1338 - 205) <0.001
(kg/m?) <23 (n=73) 7.22 (4.92 - 9.58) '
) ) Yes (n =55) 15.06 (9.11 - 19.43)
Increased serum insulin < 0.001
No (n = 60) 6.99 (4.34 - 9.23)
) ) Yes (n=62) 13.82 (8.38 - 18.99)
Insulin resistance < 0.001
No (n=53) 6.67 (3.99 -9.31)
Before delivery
Pre_pregnancy BMI >23 (Il = 42) 23.22 (1757 - 2626) <0.001
(kg/m?) <23 (n=73) 9.03 (6.99 - 12.12) '
) ) Yes (n=55) 17.98 (9.94 - 24.62)
Increased serum insulin < 0.001
No (n = 60) 8.19 (6.53 - 11.35)
) ) Yes (n=62) 16.72 (9.34 - 24.22)
Insulin resistance < 0.001
No (n=53) 7.98 (597 -11.94)

Serum leptin levels increased significantly in GDM subjects with pre-pregnancy
overweight/obesity, increased serum insulin and insulin resistance (p < 0.001), at
24 - 28 weeks of gestation and before delivery.
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Table 4. The correlation between increased serum leptin
and some indicators in GDM group.

L. Increased serum leptin
Evaluation index p
(n, %)

24 - 28 weeks of gestation

Pre-pregnancy BMI =23 (n=42) 40 (95.2) < 0.001
2
(kg/m”) <23 (n=73) 44 (60.3) OR =13.18
Increased serum Yes (n=55) 50 (90.9) <0.001
insulin No (n = 60) 34 (56.7) OR =7.65
Yes (n =62) 55 (88.7) <0.001
Insulin resistance
No (n = 53) 29 (54.7) OR =05

Before delivery

Pre-pregnancy BMI = 23 (n=42) 41 (97.6) < 0.001
2
(kg/m’) <23 (n=73) 35 (47.9) OR =441
Increased serum Yes (n=61) 52 (85.2) <0.001
insulin No (n = 54) 24 (44.4) OR =7.22
Yes (n = 70) 57 (81.4) <0.001
Insulin resistance
No (n =45) 19 (42.2) OR=6.0

In the GDM group, there was overweight and obesity before pregnancy,
increased serum insulin levels and insulin resistance. The rate of increase in
serum leptin levels was higher than in the normal weight group; there were no
increase serum insulin levels and no insulin resistance statistically significant
(p <0.05).
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Table 5. The correlation between leptin levels and some indicators

in the GDM group.

Leptin levels Leptin levels

Evaluation index at 24 - 28 weeks before delivery
r P r p

Pre-pregnancy BMI 0.735 <0.001 0.747 <0.001
BMI at the time of the study 0.723 <0.001 0.71 <0.001
Maternal weight at the time of the study 0.653 < 0.001 0.643 <0.001

FPG at the time of the study 0.123  0.189 -0.02  0.835
Insulin levels at the time of the study 0.763 <0.001 0.734 <0.001
HOMA-IR at the time of the study 0.774 <0.001 0.695 <0.001

At gestational weeks 24 - 28 and before delivery: There were a significant, fairly
close positive correlation between serum leptin levels and BMI, maternal weight,
serum insulin levels and HOMA-IR index in patients with GDM, p < 0.001.

There were no significant correlation between serum leptin levels and fasting
plasma glucose levels at the time of the study (p > 0.05).

Table 6. The correlation between increased serum leptin
and some indicators in GDM group.

Increased leptin  Increased leptin

Evaluation index at 24 - 28 weeks  before delivery
OR p OR p
Pre-pregnancy BMI 1.75 0.006 1.63 0.007
Maternal weight gain 1.09 0.541 0.95 0.648
Fasting plasma glucose 4.81 0.31 1.33 0.42

Insulin levels at the time of the study 2.85 0.039 1.23 0.047
Insulin resistance at the time of the study  0.43 0.369 0.42 0.304

Among the related factors, pre-pregnancy BMI and serum insulin levels were
independent factors related to increased serum leptin levels, p < 0.05.
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DISCUSSION

Leptin is a protein secreted from
adipocytes, which is believed to play a
role in the pathogenesis of GDM [2].
Except for adipocytes, leptin can also
be produced by non-adipose tissues
such as the stomach, intestine, and, in
particular, the placenta in humans. As
pregnancy progresses, because of the
increased fat mass and the presence of
placenta, maternal leptin levels increase
2 to 3-fold above non-pregnant
concentration, with the peak occurring
around 28 weeks of gestation [2].
However, GDM induces more weight
gain as it creates chronic hypoxia in
the placental environment, leading
to compensatory hyper-perfusion and
thereby increasing the placental weight
more as compared to normal pregnancy
[4]. As a result, the serum leptin levels
of women with GDM were higher than
that of healthy pregnant women. This
is in concordance with our findings
in this study. Our study shows that
pregnant women with GDM have
higher serum leptin levels (Table 1)
and a significantly higher rate of serum
leptin increase (Table 2) compared to
normal pregnant women, in both study
times (p < 0.001). These results are
generally consistent with studies that
assessed maternal serum leptin levels
in pregnancies complicated by GDM.
In a case-control study, Fatima et al.
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[5] reported that maternal serum leptin
levels were higher in GDM women
compared with the control group
(20.38 £ 127 ng/mL vs. 341 +
2.17 ng/mL, p < 0.001). Andleeb et al.
[6] and Yang Mei et al. [7] also
showed similar results of elevated
values of leptin in GDM at 24 - 28
weeks of gestation. Florian et al. [8]
found significantly increased leptin
levels in pregnant women with GDM
and a higher probability of developing
GDM in women with serum leptin
concentrations > 16 ng/mL at 11 - 13
of gestation (p < 0.001).
However, in contrast to the findings
reported above, Mosavat et al. [9]
reported a decrease in leptin levels and
soluble leptin receptor in 53 GDM

weeks

women compared with 43 women with
NGT. These inconsistencies among the
results might arise from the different
sample sizes of the population and
timing of maternal blood collection:
Many previous studies were conducted
in  non-pregnant but the
regulation of leptin might be very

women,

different during pregnancy.

The classic perception of adipose
tissue merely as a lipid storage site has
changed significantly over the past
decade. Now, adipose tissue can act
as an endocrine organ that regulates
systemic metabolism. Leptin is produced
mainly in mature cells of white adipose
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tissue. Leptin biosynthesis and secretion
depend on white adipose tissue mass
and adipocyte size. In obese people,
there is an increase in adipose tissue
mass and fat cell size. Hypertrophied
and excess adipose tissue tends to
enhance leptin release. Therefore, leptin
levels is closely correlated with the
body's BMI; the higher the body fat
mass, the higher the leptin levels. In
pregnant women, increased body
weight and accumulation of visceral fat
can increase adipose tissue mass, thereby
stimulating leptin production. As a
result, serum leptin levels increased in
overweight and obese pregnant women.
This is consistent with our research
results. In this study, women with
GDM had significantly higher pre-
pregnancy BMI than the NGT group
(p < 0.001) (Table 1). We found strong
positive correlations between serum
leptin levels and pre-pregnancy BMI,
BMI, and weight at each study time
point in the mother (p < 0.001) (Table 5).
Overweight/obese women with GDM
had higher leptin levels (Table 3) and
higher rates of leptin elevation (Table 4)
compared with non-overweight/obese
pregnant women. This suggests that
obesity is a major factor in insulin
resistance and increased leptin levels.
Our results are supported by Yang Mei
et al. [7], who studied 357 GDM at

24 - 30 weeks of gestation and found a

positive correlation between leptin
levels and maternal pre-pregnancy
BMI (r = 0.45, p < 0.001). Our results
are supported by Yang Mei et al. [7],
who studied 357 GDM at 24 - 30
weeks gestation and found a positive
correlation between leptin levels and
maternal pre-pregnancy BMI (r = 0.45,
p <0.001).

GDM is associated
responsiveness of maternal body tissues

with reduced

to insulin. Therefore, increased serum
insulin levels and high HOMA-IR
values are expected in GDM patients.
The same thing was also described in
our study when serum insulin levels
and HOMA-IR index in the GDM
group were significantly higher than
the NGT group (p < 0.001) (Table 1).
As mentioned in previous studies,
leptin inhibits insulin secretion from
pancreatic beta cells in obese or
pregnant people. Chronic increases in
leptin levels cause the leptin receptor
system on the pancreatic beta cell
membrane to become less sensitive to
Therefore, insulin

leptin. synthesis

increased. This is a condition of
dysregulation of the endocrine-pancreas
adipose tissue axis. If this axis is
deregulated, more insulin is secreted.
Increased insulin levels have a positive
feedback effect on adipose tissue,
stimulating fat formation. Increasing

fat mass causes more leptin to be
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secreted - a vicious cycle. More central
obesity is accompanied by a gradual
increase in glucose levels and increased
insulin response to oral glucose intake.
Central obesity increases posthepatic
insulin, leading to increased peripheral
insulin levels, ultimately causing
insulin resistance. According to Fatima
et al. [5], leptin levels were positively
correlated with serum insulin levels
(r=0.619, p < 0.001) and HOMA-IR
(r=0.653, p<0.001) in GDM women
at 24 - 28 weeks of gestation. Yang
Mei et al. [7] also noted a positive
correlation between serum leptin levels
with serum insulin and HOMA-IR.
Our study obtained similar results to
the above authors. We found that serum
leptin levels had a strong positive
correlation with serum insulin levels
and insulin resistance in GDM patients
(Table 5). Pregnant women with GDM
who have increased serum insulin and
insulin resistance have higher serum
leptin levels than pregnant women
without insulin resistance (Table 3).

There are several independent factors
associated with increased serum leptin,
including pre-pregnancy BMI and
serum insulin levels (Table 4, 6). As is
known, white adipose tissue is the
main place to synthesize and regulate
leptin secretion. Obese people often
have increased BMI, so it often causes
increased serum leptin. On the other
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hand, obesity is a disorder that
facilitates the development of chronic
inflammation. Excess adipose tissue
and hypertrophied adipocytes lead to
increased proinflammatory cytokines.
The resulting chronic inflammation
promotes insulin  resistance and
increases serum insulin. High blood
insulin will increase the expression of
leptin synthesis genes and increase
leptin levels in the blood. Researchers
have documented insulin as an
important regulatory factor in the
synthesis and secretion of leptin from

white adipose tissue.

CONCLUSION

Serum leptin levels were higher in
patients with GDM and were positively
correlated with pre-pregnancy BMI,
BMI, and insulin resistance at 24 - 28
weeks of gestation and before delivery.
Pre-pregnancy BMI and serum insulin
levels were independent factors related
to increased serum leptin levels at 24 - 28
weeks of gestation and before delivery.

Limitations of the study: Small
sample size; the study quantified leptin
levels at 24 - 28 weeks, coinciding
with the time of diagnosis of GDM, so
the predictive ability of leptin could
not be evaluated. Research needs to be
conducted with a larger sample size, at
many other times during pregnancy,
such as 11 - 13 weeks, postpartum
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period to clarify the role of leptin in
the pathophysiology of GDM.
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MENTAL DISORDER PROPORTION OF RECRUITED INPATIENTS
IN THE DEPARTMENT OF PSYCHIATRY, MILITARY HOSPITAL 103
IN 2 YEARS (2022 - 2023)
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Abstract

Objectives: To investigate the proportion of mental disorders and military-
related factors among recruited inpatients. Methods: A retrospective study on
296 recruits treated in the Department of Psychiatry, Military Hospital 103 from
2022 to 2023 compared to 126 military recruiting-naive participants obtained
from community patients treated at the same department and during the same
period. Diagnostic criteria were based on the Diagnostic and Statistical Manual
of Mental Disorders, Fifth Edition of the American Psychiatric Association.
Results: Most mental disorders had the onset within 6 months of recruitment
(51.7%) and were more common in lower military rank (78.3%). Out of several
main mental disorders, major depressive disorder and schizophrenia were
prominent (22.6% and 17.9%, respectively). However, the proportion of
schizophrenia in recruited inpatients was double lesser than in community
inpatients (17.9% and 51.6%, respectively). Dissociative disorders and factitious
disorders were unique in recruited inpatients compared with community
inpatients with mental health disorders (13.5% and 13.9% vs 0.8% and 0%,
respectively). Conclusion: In the military, the proportion of mental disorders of
recruited inpatients compared with community control inpatients is different not
only by a higher percentage of dissociative disorders and factitious disorders but

also by a smaller percentage of schizophrenia.
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INTRODUCTION

Mental disorder is the leading cause
of hospitalization among active-duty
military personnel [1]. In recent years,
the Vietnam Ministry of Defense has
attempted to identify people who are
already experiencing mental health
The
sick

problems before recruitment.
advantage of not recruiting
troops is obvious. However, population
epidemiological have
that
disorders

publications

shown most lifetime mental
have childhood-adolescent
onsets [2] that are initially too mild to
be detected at a routine recruitment
screening examination. In fact, troops
their

disorders during their military training

developing particular mental
course in the North Vietnam area have

been treated in the Department of

Psychiatry, Military Hospital 103.
However, until now, the prevalence of
their hospitalization mental health

disorders during military training has
not been elucidated.

Military training is a highly stressful
undertaking. Recruits undergo training
conditions in which they are exposed
to the stress of combat force with
not only intense mental and physical
also

training but separation from

normal social supports. For some

soldiers, this is a motivating prospect,

but for many soldiers, this is a
challenging condition. It may predispose
them towards mental disorders. For
example, the incidence of depressive
symptoms in recruits was 45% in the
US Navy [3], 25.2% in China [4], and
299% in Turkey [5]. A follow-up
report using data collected from
soldiers during basic combat training
found that suicidal ideation, suicidal
plans, and suicidal attempt rates were
14.1%, 2.3%, and 1.9%, respectively
[6]. However, little is known about the
extent to which military characteristics
of recruits may inform our understanding
of the risk of mental disorder onset.
Therefore, we conducted this study: 7o
investigate the proportion of mental
disorders among recruits hospitalized
in the Department of Psychiatry, Military
Hospital 103, their

military characteristic-related factors.

and elucidate

MATERIALS AND METHODS

1. Subjects

296 recruits treated in the Department
of Psychiatry, Military Hospital 103
from January 2022 to December 2023
were enrolled. The control group
included 126 military recruiting-naive
participants obtained from community
patients treated at the same department,
during the same period, and with the
same age range.
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* Inclusion criteria: All participants
met the criteria for diagnosis according
to the Diagnostic and Statistical Manual
of Mental Disorders, Fifth Edition
(DSM-5) of the American Psychiatric
Association which has been described
in detail elsewhere. In brief, we assessed
the presence of several main mental
disorders, including schizophrenia, major
depressive disorder, bipolar disorder,
acute brief psychosis, dissociative
disorders, factitious disorder, anxiety
disorders, game addiction, gambling,
and substance-induced psychosis.
Patients were diagnosed by at least two

independent, certified psychiatrists.

*  Exclusion criteria: Participants
were excluded if they had a severe
concurrent illness or a history of a
neurological condition such as traumatic
brain injury. To investigate the
contribution of military training to
mental disorder onset, the additional
exclusion criterion of military patients
was mental disorder onset before

military recruiting.

2. Methods

* Research design: A retrospective
study.

The time of mental disorders onset
was measured from the new soldier
recruiting time to the onset of mental

disorders. The service roles of recruits
were divided into support roles and
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battle roles. The support role included
medical, informative, signal, and logistics.
The battle role included the navy, land
force, and air force. The military origin
of recruits was divided into temporal
service who were enlisted and served
in the military within 2 years, and
military students who studied in the
military universities.

* Statistical analysis: Data were
reported as numbers and percentages
for categorical variables or mean #+
standard deviation (S.D.) for continuous
variables. Between-groups variances in
categorical correlates were determined
by the Chi-square test or Fisher’s exact
the
normality test (Shapiro-Wilk test) was

test. For continuous variables,
applied to the data before performing
the test. Based on the normality result,
data
compared using an unpaired Student
Mann-Whitney U
Statistical differences were established
with p < 0.05, p < 0.01, and p < 0.001.
A two-tailed test was always performed.

in two sample groups were

T-test or test.

Statistical analysis was performed using
the SPSS statistical software package
(SPSS 20 for Windows; SPSS, Inc.).

3. Ethics

Participants’ information was kept
confidential and secure throughout the
study.
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RESULTS
Table 1. Characteristic of study groups.

Soldier patients Community patients

(n = 296) (n = 126) P

Age, mean (S.D.) 209 (1.4) 21.0 (1.6) > 0.05
Gender, n (%)

Men 296 (100) 126 (100)

Women 0 (0) 0(0)
Service, n (%)

Battle role 211 (71.3)

Support role 85 (28.7)
Rank, n (%)

Master Sergeant 10 (3.4)

Sergeant 18 (6.1)

Corporal 36 (12.2)

Private first class 142 (48.0)

Private 90 (30.3)

Time of mental disorders’ onset (months), n (%)

<3 97 (32.8)
4-6 56 (18.9)
>6 143 (48.3)

Table 1 describes the sociodemographic and military characteristics of those
included in the study. The mean age of the soldier patient group was 20.9 + 1.4
years old. It was not significantly different compared to the community control
group (21.0 * 1.4 years old, p > 0.05). The military characteristics of the soldier
patient group were as follows: Battle role (71.3%) and support role (28.7%), had
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private first class or lower rank (78.3%). Out of 296 soldier patients, 32.8% had
the mental disorder onset within the first 3 months of training, resulting in 51.7%
of patients reporting the onset within the first 6 months of military training.

Table 2. Proportion of mental disorders.

Sczz. MDD BD ABD DD FD  Others Total P
Soldiers 53 67 21 24 40 41 50 296
n(%) (1790 (22.6) (7.1) (8.1) (135 (13.9) (16.9) (100) )
Community 65 23 10 3 1 0 24 6 0008

n (%) (51.6) (18.5) (7.9) (24) (0.8) ) (19.0)  (100)

(Scz: Schizophrenia; MDD: Major depressive disorder; BD: Bipolar disorder;
ABD: Acute brief disorder;, DD: Dissociative disorder; FD: Factitious disorder.
Others included gambling, substance-induced psychosis, and anxiety disorders;
*: by Fisher’s exact test).

We then accessed the proportion of mental disorders in recruited patients
(Table 2). Several main mental disorders were schizophrenia, major depressive
disorder, bipolar disorder, acute brief delusion, dissociative disorder, factitious
disorder, and others. We found that major depressive disorder had the highest
proportion (22.6%), followed by schizophrenia (17.9%). In the soldier group, the
proportion of factitious disorder (13.9%) and dissociative disorders (13.5%) were
significantly higher than those in the community group. In contrast,
schizophrenia in the community group (51.6%) was significantly higher than in
the soldier group (17.9%).

Table 3. Time of mental disorders’ onset.

Scz. MDD BD ABD DD FD Others Total P

< 3 months 13 21 3 8 15 21 16 97
n (%) (13.4) (21.6) (3.1) (82) (155) (21.6) (16.5) (100)

4 - 6 months 5 17 5 5 5 10 9 56 <001
n (%) 89 (304) B9 @9 B9 (1A79 (16.1) (100)

> 6 months 35 29 13 11 20 10 25 143

n (%) (24.5) (203) O.1) @.7) 14.00 (7.0 (17.5)  (100)
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We found that during the first three months, major depressive disorder and
factitious disorder had the highest percentages (21.6%). They were still the first
and second most common disorders during 4 and 6 months. After 6 months of
recruiting, major depressive disorder and factitious disorder became the second
and third most common disorders, respectively, while schizophrenia rose to be
the most common disorder. Taken together, major depressive disorder and
factitious disorder mostly had the onset within the first 6 months, but
schizophrenia had the onset after 6 months of recruiting (Table 3).

Table 4. Service roles of the soldier group.

Scz. MDD BD ABD DD FD  Others Total p

Batlle 42 45 14 17 34 25 34 211
n(%) (19.9) (21.3) (6.6) (8.1) (16.1) (11.8) (16.1) (100) 0.05
> 0.
Support 11 22 7 7 6 16 16 85

n(%) (129) (259) @&2) 8.2) ((7.1) (18.8) (18.8) (100)

Overall, around one-third of personnel held a supportive role, such as medical,
logistic, or signal, whereas the majority was in battle role. In contrast to previous
results, we found that the proportion of mental disorders was not significantly
different between the two groups.

Table 5. Origins of soldier patients.

Sczz. MDD BD ABD DD FD  Others Total p

T 1
emporal 4 59 17 21 34 27 37 240
Service
(19.4) (244) (7.0) (8.7) (140) (112) (153) (100)
n (%) < 0.05%
Student 6 8 4 3 6 14 13 54

n(%) (11.1) (14.8) (74) (5.6) (11.1) (259 (24.1) (100)

We found that the proportion of major depressive disorder was much higher in
the temporal service group (24.4%) compared to the military student group
(14.8%). Meanwhile, the factitious disorder proportion was higher in the military
student group (25.9%) than in the temporal group (11.2%). The difference was
statistically significant (p < 0.05) (Table 5).
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DISCUSSION

Regarding the ranking of patients,
the proportion of enlisted soldiers and
non-commissioned officers was 78.3%
and 21.7%, respectively. This suggests
that soldiers with lower rank had the
tendency to have mental disorders
compared to those with higher rank. A
previous study has shown that higher
rank was considered a protecting factor
from mental disorder onset [7]. Our
result supported this finding. In addition,
the onset of mental disorders in recruits
was mostly within 6 months of
recruitment. The exact mechanism of
this issue is still unclear. The possibility
would be that military activities, with
their stressful characteristics, could
make some vulnerable troops prone to
mental disorders. Previous studies have
also reported a significant correlation
of mental disorders with length of
military service, worrying about the
skills,

inadequate social support [4, 8, 9, 10].

future, poor coping and

This is the first study reporting the
proportion of mental disorders among
recruited inpatients in the Vietnam
military. Major depressive disorder
was the most prevalent mental disorder
in recruited inpatients. This finding is
consistent with population studies
showing that major depressive disorder

is the most common mental disorder. It
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is notable that although schizophrenia
was the second most prevalent mental
disorder among recruits, its prevalence
was half that of the community control
group. The possible mechanism might
be that the mental screening test
conducted before recruitment somewhat
ruled out several severe mental disorders,
such as schizophrenia. It indicated the
valuable effect of mental disorder
screening tests before recruitment,
which has been intensively conducted
by the Vietnam Ministry of Defense in
recent years. Interestingly, dissociative
disorders and factitious disorders were
unique in recruited patients compared
to community patients. The cause is
unknown, but dissociative disorder and
factitious disorder might relate to
during childhood.

Military training with its

traumatic events
stressful
conditions may thereby predispose them
toward stress-related mental disorders.

The principal limitation of this study
is that we focused exclusively on
recruits who were hospitalized, thereby
representing a very small proportion of
the total number of soldiers experiencing
mental disorders. However, our data
was significant as it presented the
extent to which mental disorders
correlate with disability from military
service. It is well known that mental
disorder hospitalization is the burden

of the military. It is significantly
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associated with service-related disability
separations, resulting in a reduction of
the military’s ability to protect the
country from enemies. Furthermore,
since many recruits were hospitalized
during their military training, our
results also point out the difficulty in
screening for mental disorders before
recruitment. It cannot completely
identify all vulnerable people and
prevent them from being recruited.
Therefore, identifying soldiers who
are considered healthy but have a
propensity to develop chronic mental
disorders should be further investigated

in future studies.

CONCLUSION

In summary, major depressive
disorder and schizophrenia are the
most common disorders in recruited
inpatients with mental disorders (22.6%
and 17.9%, respectively). Factitious
disorder and dissociative disorder are
more specific in recruited inpatients
compared to community inpatients
(13.9% and 13.5% vs. 0% and 0.8%,

respectively).
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EVALUATION OF SOME COMMON GERIATRIC SYNDROMES
AND THEIR RELATIONSHIP WITH THE QUALITY OF LIFE
AMONG OLDER PATIENTS WITH KNEE OSTEOARTHRITIS

Tran Viet Luc™*", Nguyen Thi Thu Huong"?, Nguyen Trung Anh™*

Abstract

Objectives: To evaluate some common geriatric syndromes and their
associations with health-related quality of life (HRQoL) among older people with
knee osteoarthritis (OA). Methods: A cross-sectional descriptive study on 184
older patients with knee OA treated at National Geriatric Hospital from May to
August 2022. HRQoL was assessed using the EQ-5D-5L questionnaire. Geriatric
syndromes were assessed. Results: Some common geriatric syndromes in elderly
knee OA patients were sleep disorders (72.3%), polypharmacy (54.3%),
depression (48.4%), high risk of falls (45.1%), malnutrition and at risk of
malnutrition (45.1%), IADL impairment (35.9%), and ADL impairment (32.6%).
Cognitive impairment accounted for the lowest proportion (20.7%). There are
significant associations between HRQoL and geriatric syndromes (malnutrition,
ADL and IADL impairment, high fall risk, cognitive impairment, depression, and
sleep disturbance). Patients with the presence of these geriatric syndromes have a
poorer quality of life (QoL), in most aspects of HRQoL such as mobility, self-
care, usual activities, pain/discomfort, and anxiety/depression). Conclusion:
There was a high prevalence of geriatric syndromes in older people with knee OA.

Most of these geriatric syndromes were related to the aspects of the patients’ QoL.

Keywords: Health-related quality of life; Elderly; Geriatric syndromes;
Knee osteoarthritis.
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INTRODUCTION

Knee OA is the degeneration of
cartilage: The pieces of bone and
cartilage in the knee are damaged by
wear and tear, the surface of the
cartilage is rough, with pain inside and
around the knee joint, as well as joint
stiffness, and decreased range of motion,
which ultimately leads to muscle
weakness and is the biggest cause
of functional disability [1]. Common
clinical symptoms include knee pain
that is gradual in onset and worse with
activity, knee stiffness, and swelling,
pain after prolonged sitting or resting,

and pain that worsens over time.

A recent analysis of data from
the National Health and Nutrition
Examination Survey III (NHANES III)
found that approximately 35% of
women and men aged > 60 years
had radiographic OA of the knee.
Moreover, OA is recognized as the
most common cause of disability in the
elderly, with approximately 85% of all
knee and hip replacements being due
to OA. In Vietnam, roughly 8.5% of
people between the ages 40 - 49 had
knee OA, compared with 30% between
ages 50 - 59, and 61% over the age of
60 [2].
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The term “QoL” or more specially
“HRQoL” refers to the patient’s sense
of his or her health or well-being in the
broad area of physical, psychological,
and social functioning associated with
an illness or its treatment. There are
many studies demonstrating lower
HRQoL scores in patients with knee
OA compared to other patients of the
same age. Increasing joint pain
comorbidity [3] and radiographic disease
severity [4] are inversely related to
HRQoL in knee OA patients. In
addition, population aging increases
the occurrence of geriatric syndromes,
which also contributes to reducing the
QoL of elderly patients. However, data
about geriatric syndromes and their
associations with HRQoL
lacking regarding the older population
with knee OA in Vietnam. Thus, this

aimed: To

are still

study evaluate some
common geriatric syndromes and their
associations with HRQoL among older

patients with knee OA.

MATERIALS AND METHODS

1. Subjects
184 knee OA patients aged > 60
years old who were being treated at the

National Geriatric Hospital from May
to October 2022.
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* Inclusion criteria: Patients aged
> 60 years old who were diagnosed
with knee OA by doctors with ACR
1986 (American College of Rheumatology)
with patients > 50 years old; had the
physical and cognitive abilities to do a
face-to-face interview.

* Exclusion criteria: Patients who
have severe or acute diseases, mental
diseases, severe dementia, or refuse to
participate in this study.

2. Methods
* Study design: A cross-sectional
descriptive study.

- The sample size is calculated using

the formula: n = (Z]_E)Z p(1—p)
2 dz2

p = 0.95 (Proportion of people with
osteoarthritis who have at least one of
the 5 dimensions of HRQoL according
to EQ-5D-5L) [5].

From the formula, the estimated
sample size was 178 knee OA patients.

A total of 184 knee OA patients were
recruited in our study.

* Variables:

General information: Age, gender,
comorbidities.

- Health-related quality of life:

The European Quality of Life-5
Dimensions-5 Level scale (EQ-5D-5L)

Questionnaire has two components:
the EQ-5D-5L descriptive system and
the EQ visual analog scale (EQ-VAS).
The descriptive system comprises 5
dimensions (mobility, self-care, usual
activities, pain/discomfort, anxiety/
depression), and each dimension has
5 levels: “1 = extreme problems”, “2 =
«3 =

problems”, “4 = mild problems” and

severe problems”, moderate

“5 = no problems”. The lower the mean
score, the more serious the problem.
The EQ visual analog scale (EQ-
VAS) records the patient’s self-rated
health

interview on a 20 cm vertical analog

status on the day of the
scale with 2 endpoints: “O = The worst
health you can imagine” and “100 =

The best health you can imagine”.

The EQ-5D-5L was validated in the

Vietnamese population [6].

- Geriatric syndromes:

Nutritional status was assessed
using The Mini Nutritional Assessment
Short Form (MNA-SF). The questionnaire
includes 6 questions with answers, and
nutritional status scores are calculated
in total scores. Evaluation: Malnutrition
(0O - 7 points), at risk of malnutrition
(8 - 11 points), normal nutritional

status (12 - 14 points).
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Activities of Daily Living (ADL)
were assessed using the Katz Index
of Independence in Activities of
Daily Living. A total score of less than
6 points classifies the person as
dependent. Instrumental Activities
of Daily Livings (IADLs) include 8
domains of function. A total score of
less than 8 points classifies the person
as dependent.

The risk of falling was assessed
using the Fall risk index-21, which
includes 21 yes-no questions. A total
score of = 10 points indicates a high

risk of falling.

Cognition status was screened using
the Mini-Mental State Examination
(MMSE) test 59. MMSE is a 30-point
questionnaire with a cut-off point of
24 points: Cognitive impairment (< 23
points).

Depression was assessed by the
Patient Health Questionnaire (PHQ-9).
The range of total score is from O -
27 points and is divided into 3 levels: O -
4 points (no depression), 5 - 14 points
(mild depression), and > 15 points
(severe depression).

Sleep status was assessed using the
Pittsburgh Sleep Quality Index (PSQI).
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The total score PSQI is calculated by

sum of 7 components. A total score = 5

points indicates a sleep disorder.
Polypharmacy was defined as the

concurrent use of five or more five

types of medication.

* Tools and data collection method:

Data were collected using a research
questionnaire, interviews, diagnosis tests,
and medical records at the National

Geriatric Hospital.
* Data processing and data analysis:

Data coding, entry into REDCap,
and analysis were done using Statistical
Package for Social Science (SPSS)
software (version 22.0). Descriptive
statistics were adopted to examine
characteristic data: Frequency, percentage,
and mean. Student T-test and ANOVA
were employed to compare proportions
and means between groups. Statistical
significance was set at p < 0.05.

3. Ethics

Study subjects were clearly explained
the purpose of the study, and they were
willing to participate. Collected data
was used for research. The results of
the study were proposed to improve
the health of the community, not for
other purposes. The authors declare to

have no conflicts of interest.
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RESULTS

1. General characteristics

Table 1. Socio-demographic characteristics of participants (n = 184).

Characteristics Frequency Percentage
(n) (%)
60 - 69 66 359
Age group 70 -79 70 38.0
>80 48 26.1
Male 30 16.3
Gender
Female 154 83.7
1 36 19.6
2 82 44.6
KOA stages
3 52 28.3
4 14 7.6
<1 77 41.8
KOA duration
1-5 79 42.9
(year)
>5 28 15.2
Hypertension 106 57.6
Diabetes 66 35.9
Comorbidities
Dyslipidemia 63 342
Osteoporosis 47 25.5
X+SD
Age (year) (Min - max) 73.6 £8.3 (60 - 94)
KOA duration (year) 3.6+£53

The mean age of participants was 73.6 years with a minimum of 60 and a
maximum of 94. Participants were evenly distributed into 3 age groups, 60 - 69
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patients (35.9%), 70 - 79 patients (38%), and patients over 80 years old (26.1%).
The majority of study participants were female, accounting for 83.7%. Stage 2
knee OA accounted for the highest rate (44.6%). Most patients have had knee
OA for less than 5 years. Hypertension was the co-morbidity with the highest
rate (57.6%).

2. Characteristics of some common geriatric syndromes

Table 2. Common geriatric syndromes among older patients with knee OA
(n=184).

L Frequency Percentage
Geriatric syndromes

(n) (%)

Malnutrition 11 6.0

Nutritional status At risk of malnutrition 72 39.1
Normal nutritional status 101 54.9

ADL dependence 60 32.6
IADL dependence 66 35.9
High risk of falls 83 45.1
Cognitive impairment 38 20.7
Severe depression 7 3.8

Depression Mild depression 82 44.6
None 95 51.6

Sleep disorder 133 72.3
Polypharmacy > 5 types 100 54.3

The rate of some common geriatric syndromes in elderly knee OA patients
was 72.3% for sleep disorders, 54.3% for polypharmacy, 48.4% for depression,
45.1% for high risk of falling, 45.1% for malnutrition and at risk of malnutrition,
35.9% for IADL impairment, and 32.6% for ADL impairment. Cognitive
impairment accounted for the lowest proportion (20.7%).

120



JOURNAL OF MILITARY PHARMA CO-MEDICINE N'4 - 2024

3. Characteristics of HRQoL

Table 3. Health-related quality of life (EQ-5D-5L) among older patients
with knee OA (n = 184).

Usual Pain/ Anxiety/

Mobility  Self-care L. . :
activities Discomfort Depression

n % n % n % n % n %

N
© 22 12 57 31 44 239 17 9.2 44 239
problems
Mild
77 418 76 413 80 435 81 4 104 56.5
problems
Moderate
66 359 40 21.7 52 283 72 39.1 26 14.1
problems
Severe
17 92 8 43 5 27 12 56 10 54
problems
Extreme
2 1.1 3 16 3 1.6 2 1.1 0 0
problems
X+SD
EQ-VAS 63.2+15.8

The prevalences of participants who reported moderate or severe problems in
these dimensions of mobility, self-care, usual activities, pain/discomfort, and
anxiety/depression were 45.1%, 26.0%, 31.0%, 44.7%, and 19.5%, respectively.
The mean EQ-VAS score was 63.2.
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4. The association between HRQoL and geriatric syndromes

Table 4. The association between HRQoL
and geriatric syndromes (n = 184).

Responding to a problem EQVAS score
Geriatric —
syndrome n Mobilit Self- Usual Pain/ Anxiety/ X+SD
Y care activities Discomfort Depression

Nutritional status

Malnutrition 11 3.1 3.1 3.3 2.9 3.1 50.0 £21.9
Atrisk of 7 3.6 3.8 3.8 3.6 3.9 62.9+13.8
malnutrition

Normal nutrition ) 35 4.1° 39 3.6 4.1° 64.8 + 15.9
status

ADL

Normal 124 3.7 42 4.1 3.7 4.1 64.5+16.4
Impaired 60 3.1° 3.4° 3.3 3.3° 3.8 60.6 + 14.4
IADL

Normal 118 3.7 43 4.1 3.7 4.1 64.5 +16.6
Impaired 66 3.2° 3.4° 3.4° 3.3° 3.8 61.0+14.3
Fall risk

Low risks 101 3.8 4.4 4.2 3.7 4.2 67.2+155
High risks 83 3.3 3.5° 3.5° 34 3.8 58.4+14.9
Cognitive status

Normal 146 3.6 4.1 4.0 3.5 4.1 64.1 = 16.0
Impaired 38 3.3 3.3° 3.3 3.6 3.8° 59.7 +14.7
Depression

None 95 3.7 42 4.1 3.7 4.4 66.9 + 14.0
Mild 82 34 3.7 3.7 3.5 3.7 60.7 + 14.4
Severe 7 3.1 3.3° 3.1° 3.57° 2.4° 41.4 +20.3°
Quality of sleep

Normal 51 3.2 3.7 3.7 3.4 4.2 65.7 +10.7
Sleep disorder 133 3.7° 4.1° 3.9 3.6" 3.9 62.3+17.3
Comorbidities

No 7 4.1 43 43 4.1 4.7 67.9 + 6.4

Yes 177 3.5 3.9 3.8 3.5 4.0 63.0 = 16.1

Polypharmacy

> 5 types 84 3.6 4.0 3.9 3.6 4.0 62.9 +16.5
<5 types 100 3.5 3.9 3.8 3.5 4.0 63.5+15.4

(a: p < 0.05; b: p < 0.01; c: Kruskall Wallis, p < 0.05).
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There was a significant association
between HRQoL and MNA-SF,
especially in self-care, pain/discomfort,
and anxiety dimensions. Patients who
had normal nutrition status got better
QoL than the others. Patients who had
normal ADL or TADL also had better
QoL than the impaired ones. Patients
with low fall risks had better QoL than
patients with high fall risks, especially
in self-care and usual activities. Surveyed
participants who had problems with
cognitive impairment had a worse QoL
than others whose cognitive condition
is normal, especially in self-care, usual
activities, and anxiety/depression
dimensions.

Regarding depression status, there
was a significant difference in QoL,
the more severe the depression status,
the worse the QoL. The more severe
the patient's risk of depression, the
lower the EQ-VAS score.

There was also a significant difference
between QoL and sleep quality in
mobility, self-care, and anxiety/depression
dimensions. There was no significant
difference between QoL and the patient’s
comorbidities and polypharmacy status.

DISCUSSION

Our study showed the characteristics
of geriatric syndromes and their
association with HRQoL among older
patients with knee OA at the National

Geriatric Hospital. In this study,
participants who had sleep disorders
accounted for the highest proportion
with 72.3%. Our results were higher
than that of a previous study which
showed that 64.9% had deteriorated
sleep quality [7]. This difference may
be due to the age of participants in the
study. The mean age of participants
in our study (73.6 + 8.3 years old)
was higher than that in Zheng’s study

(63.3 £7.1 years).

The number of patients using
polypharmacy accounted for a higher
rate of 54.3%.
older people who often have many

This is suitable for

co-morbidities, so the rate of using
multiple drugs at the same time is
higher. In our study, some common
comorbidities were hypertension
(57.6%), diabetes (35.9%), dyslipidemia
(34.2%), and osteoporosis (25.5%).
This result is similar to the study of
Heuberger et al. which showed that
51.1% of the participants used 5 or
more drugs [8]. This similarity can be
explained that the elderly have many
comorbidities, so the use of polypharmacy
is understandable.

According to the PHQ-9 scale, the
minority of patients suffering from
severe depression accounted for 3.8%
and 44.6% of patients had mild
depression. The results of our study
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were different from those of Sugai et
al. (2018) in Japan [9]. During a 2-year
follow-up of 573 patients with OA
aged 65 years and older to evaluate the
relationship between knee OA and
functional decline and depressive
symptoms using the GDS scale, the
results showed that 11.9% of patients
showed symptoms of depression. The
above difference can be explained
because our study is a cross-sectional
study, while Sugai's study is a
longitudinal follow-up study for 2
years. This was an epidemiological
study in the community of patients

with primary knee OA in Japan.

Nearly half (45.1%) of the participants
were presented as high risk of falls.
The rate of history of falls within 1
year in our study was lower than in the
study of Van Schoor et al. (2020) with
27.7% of patients having a fall once
and 9.8% having two falls in the past
year in subjects with knee or hip OA
[10]. Thus, this could be explained by
the fact that this study was conducted
in the older population and they had
problems with their knee.

People with normal nutritional status
accounted for the highest proportion,
549% (n =
patients with malnutrition and at risk

68). The percentage of

of malnutrition were 6.0% and 39.1%,
respectively considering the importance
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of the association among nutritional
problems and HRQoL in caring for and
promoting the welfare of the elders.

Most had difficulty
performing daily living activities and

subjects

needed support at different levels. The
proportion of dependence on the ADL
scale was 32.6%, and on the TADL
scale was 35.9%. Our results were
higher than those reported by Wang et
al. with 23.31% of participants having
difficulty with ADL/IADL [11]. The
difference is because their research
subjects are the elderly, who had at

least 4 years of knee OA.

In our study, HRQoL was assessed
using the EQ-5D-5L. The EQ-5D-5L
was validated and can be used in the
Vietnamese population. Our results
revealed that all these characteristics
except polypharmacy affected 1 to 5
dimensions of HRQoL. It all was a
negative correlation, which means that
the more geriatric characteristics patients
experienced, the lower the QoL score
patients got. For example, there was a
significant difference between QoL and
MNA-SF in self-care, pain/discomfort,
and anxiety dimensions. Patients who
had normal ADL or IADL also had
better QoL than the impaired ones.
Regarding depression status, there was
a significant difference in QoL, the
more severe the depression status, the
worse the QoL. It was similar to another
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study, ADL/IADL difficulty and severe
depressive symptoms affected the
patient’s QoL (p < 0.01) [11]. Patients
with low fall risks had better QoL than
patients with high fall risks, especially
in self-care and usual activities. There
was also a significant difference between
QoL and sleep quality in mobility,
self-care, and anxiety/depression
dimensions. There was no significant
difference between QoL among the
patient’s polypharmacy status. From
all these results, we can understand
that each geriatric characteristics such
status, mental health,
or daily activities, etc., all have certain

as nutrition

effects on QoL, it can be similar or
different to other studies depending on
sample

size, living conditions, or

research subjects.

CONCLUSION

There was a high prevalence of
geriatric syndromes in older people
with knee OA. Most of these geriatric
syndromes were related to the aspects
of patients’ QoL. This suggests that
screening for geriatric syndromes is
essential in this population.
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SOME FACTORS RELATED TO FATIGUE STATUS
IN ELDERLY POST-STROKE PATIENTS

Vu Thi Diu"", Tran Thi Ha’, Nguyen Xuan Thanh®
Tran Viet Luc>’, Vu Thi Thanh Huyen®’
Abstract

Objectives: To identify factors related to fatigue status in elderly post-stroke
patients. Methods: A cross-sectional study on 157 patients those ages > 60,
diagnosed with stroke (according to the World Health Organization - WHO) and
examined or treated as inpatients and outpatients at the National Geriatric
Hospital, from July to November 2021. Data were collected using designed tools
including characteristics of these patients. Entered data on Redcap and used
SPSS version 22.0 for analysis. Results: Relevant factors affecting fatigue in
elderly patients after stroke were physical activity daily living, cognitive
impairment by Mini-Mental State Examination (MMSE), sleep disturbance by
Pittsburgh Sleep Quality Index (PSQI), depression, and malnutrition. Factors that
increased the risk of fatigue were age > 60, using medication total, and cognitive
decline. Conclusion: Early detection by performing the Fatigue Severity Scale
(FSS) test to screen for fatigue in elderly post-stroke patients can provide
appropriate treatment that helps improve treatment effectiveness as well as
patients' quality of life.

Keywords: Fatigue; Older patients; Post-stroke.

INTRODUCTION dysfunction (focal or general) that

Stroke is a cardiovascular disease develop rapidly, persist for 24 hours or

and is defined by the WHO as a clinical ~more, or lead to death, with no identifiable
syndrome, including “signs of brain cause other than a vascular etiology”.
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Stroke is the third leading cause of
death after cancer and cardiovascular
disease in the United States, but second
worldwide. In France, the mortality
rate of stroke is 12% of the elderly and
it 1s the leading cause of death in old
age. According to the American Heart
Association, there are about 700,000
with 163,000

deaths from stroke [1]. The incidence

strokes every year,
of stroke fluctuates significantly over a
lifetime, for example, the incidence is
about 10 - 20 per 10,000 people aged
55 - 64, while this rate rises to 200 per
10,000 people over the age of 85 [1].
In Vietnam, according to information
from the Ministry of Health, there are
about 200,000 cases of stroke each
year, which is the leading cause of
death, with a rate of 10 - 20%, many
times higher than some other common
causes of death.

Fatigue is a general psychophysiological
phenomenon that diminishes the ability
of the individual to perform a particular
task by altering alertness and vigilance,
together with the motivational and
subjective states that occur during this
transition. Mental fatigue is a common
symptom following Traumatic Brain
Injury (TBI), or stroke. In the case of

long-lasting mental fatigue, mental
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fatigue could be one important factor
that keeps people from returning to the
full range of activities they pursued
prior to their injury with work, studies
and social activities. According to
Schillinger and Becker, post-stroke
fatigue (PSF) can be defined as “a
subjective experience of protracted or
recurrent tiredness and a reduced
capacity for mental and/or physical
activity”. PSF is a state that is
characterized by exhaustion and a
considerable depletion of energy that
often occurs without prior physical or

mental exertion [2].

It is uncertain whether socio-
demographic factors such as age,
gender, marital status, living situation
(living alone or not), education, and
returning to paid work are associated
with PSF [2]. Previous research findings
are also contradictory in terms of
the association between PSF and
neuropsychological factors, such as the
stroke location, type, and severity [2].
Currently, research on fatigue of
patients after stroke is limited; there
have been few studies on PSF in
Vietnam, and these studies often focus
on the relationship between depression
and other factors of patients after
stroke. Post-stroke fatigue acts only as
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a risk factor and influences of depression
in post-stroke patients. Therefore, we
conducted this research: To identify
some factors related to fatigue status

in elderly post-stroke patients.

MATERIALS AND METHODS
1. Subjects

157 patients who were diagnosed
with stroke (according to WHO), aged
> 60 years old, examined or treated at

National Geriatric Hospital.

* Inclusion criteria: Age > 60 years;
diagnosed with stroke (according to
WHO) by doctors and were being
treated as inpatients and outpatients
at the National Geriatric Hospital;
had the physical and cognitive abilities
(evaluated by MMSE) to do a face-to-
face interview; patients and families

agreed to participate in research.

* Exclusion criteria: Patients with a
history of stroke more than 7 years;
cases of dementia severity, inaccessible;
aphasia case limiting in describing
symptoms; pharyngeal paralysis, severe
quadriplegia limits communication;
history of pre-stroke psychosis:
schizophrenia, major depression, bipolar

disorder.

* Setting and time: Patients were
diagnosed and treated at National

Geriatric Hospital from July 12" to
November 12", 2021.

2. Methods

* Study design: A cross-sectional
study.

* Sample size and sampling:
Sampling: Convenience sampling.

The sample size is calculated using
p(1l-p)
dg

the formula: n= (Z 1—§)2

n: Study sample size;

a: Statistical significance level, with
a=0,05; (Z1.4n)=1,96

p = 0.641 (Prevalence of PSF among
post-stroke patients in Schepers's study
in 2006) [3].

d = expected error (d = 0.075). From
the formula, the estimated sample size
was 157 post-stroke older patients. The
number of post-stroke older patients in
our study was 157.

* Tools and data collection method.:
General information including date
of interview, contact information, full
name, age, gender, level of education,
occupation, living status, and living area.

Data were collected using designed
tools included: MMSE: A score of
24 - 30 is normal cognitive status, less
than 24 points indicates cognitive
decline; PSQI: Total score PSQI is
calculated by sum of 7 components,
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the maximum of a normal sleep is less
than 5, if result is more than or equal 5,
the participant will get poor sleep;
Mini Nutritional Assessment Short Form
(MNA-SF): 12 - 14 points (normal),
8 - 11 points (risk of malnutrition), and
0 - 7 points (malnutrition); Barthel
Index (BI) for Activities of Daily Living
(ADL) and Instrumental Activities of
Daily Living (IADL) include dependent
Patient Health
Questionnaire - 9 (PHQ-9): Interpretation

and independent,
of total score depression severity: 1 -
4 (minimal depression), 5 - 9 (mild
depression), 10 - 14 (moderate
depression), 15 - 19 (moderately
severe depression), and 20 - 27 (severe
depression).

Fatigue assessment: Using FSS to
assess fatigue status of the participant.
The time to evaluate FFS is after the
patient has recovered and can be
interviewed. Performing: The original
FSS

questionnaire developed by Krupp,

is a nine-item unidimensional

LaRocca, Muir-Nash, and Steinberg
(1989). The mean score of the items is
used as the FSS score. FSS consists of
9 items, each is scored using a Likert-
type scale ranging from 1 (strongly
disagree) to 7 (strongly agree). The
participants were asked to complete the

version of FSS, regarding the previous
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week. Total score is the sum of these
items divided by the number of items.
Evaluation: High scores indicate high
levels of fatigue. A total score of less
than 36 suggests that you may not be
suffering from fatigue. A total score of
36 or more suggests that you may need
further evaluation by a physician.

* Data processing and data analysis:
The process of data recording, entries
into Redcap and analyzed by using
Statistical Package for Social Science
(SPSS) software version 22 with
statically p < 0.05. Descriptive statistics
were adopted to examine characteristic
data: Frequency, percentage, mean.
Inferential statistics was done to
perform comparisons between groups,
using 5.

3. Ethics

All data collected
research. The results of the study were

was used for

proposed for improving the health of
the community, not for other purposes,
and to ensure all ethical issues in
biological research. We are committed
to have no conflicts of interest in this
research.

RESULTS

A total number of 157 patients were
recruited for the study from July 12" to
November 12", 2021. Results of this
study presented in detail in below.
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Table 1. The association between fatigue status
and demographic characteristics (n = 157).

FSS
Related factors Normal Fatigue P
n (%) n (%)
Male 27 (67.5) 56 (47.9)
Gender 0.024
Female 13 (32.5) 61 (52.1)
<60 5(12.5) 4(3.4)
Age 0.048
> 60 35 (87.5) 113 (96.6)
Marital Married 36 (90) 98 (83.8) 0.246
status Single/widowed/divorced 4 (10) 19 (16.2) '
. Secondary school and below 19 (47.5) 72 (61.5)
i‘i‘;fanon High school 9(225)  22(188)  0.266

College/university and above 12 (30) 23 (19.7)

Of all male participants, there were 32.5% patients with normal and 47.9%
with fatigue status. In terms of age, the age group > 60 had 96,6% with fatigue
status, < 60 years old had 3,4% with fatigue status. The difference between these
age groups was statistically significant (p < 0.05). There were no significant
differences between FSS and material status and education level (p > 0.05).

Table 2. The association between comorbidities, medication and FSS (n = 157).

F'SS score
Variable Normal Fatigue p
n (%) n (%)

<4 32 (80) 78 (66.7)
Comorbidities 0.080

>4 8 (20) 39 (33.3)

<5 28 (71.8) 49 (41.9)
Medication total 0.001

>5 11 (28.2) 68 (58.1)

The number of comorbidities < 4 had a fatigue rate of 66.7%, > 4 had a fatigue
rate of 33.3%. There was no significant difference between these 2 groups
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(p > 0.05). A total number of medications < 5 had a fatigue rate of 41.9%; > 5 had
58.1%. The difference between these groups is statistically significant (p < 0.05).

Table 3. The association between quality of life and FSS score (n = 157).

FSS
Quality of life Normal Fatigue p
n (%) n (%)
Physical activity daily Dependent 14 (35) 76 (65)
.. 0.001
living (ADL) Independent 26 (65) 41 (35)
Instrument activities of Dependent 31(77.5) 95 (81.2) 0.383

daily living (IADL) Independent 9 (22.5) 22 (18.8)

In terms of physical activity daily living (BI), patients with dependent had
65% fatigue; patients with independent had 65% fatigue, the difference between
these age groups was statistically significant (p < 0.05). Instrument activities of
daily living (IADL) in dependent patients had 81.2% fatigue; independent
patients had 18.8% fatigue. There were no significant differences (p > 0.05).

Table 4. Association between mental health status and FSS (n = 157).

FSS
Characteristics Normal Fatigue p
n (%) n (%)
Normal 22 (55) 40 (34.2)
MMSE 0.017
Cognitive decline 18 (45) 77 (65.8)
Good sleep 13 (32.5) 16 (13.7)
PSQI 0.01
Poor sleep 27 (67.5) 101 (86.3)

MMSE: Patients with MMSE normal had 35.2% fatigue; patients with
cognitive decline had 65.8% fatigue. Patients with good sleep had 13.7% fatigue;
patients with poor sleep had 86.3% fatigue. The difference between these age
groups was statistically significant (p < 0.05).
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®m Normal mMild = Moderate ®Severe

NON-FATIGUE FATIGUE

Figure 1. The association between depressive symptoms and FSS (n = 157).

Normal patients had 19,8% fatigue, patients with mild depressive symptoms
had 19,8% fatigue; patients with mild depressive symptoms had 27,6% fatigue;
patients with moderate depressive symptoms had 27,6% fatigue; patients with
mild depressive symptoms had 25% fatigue.

Table 5. The association between nutrition status and FSS (n = 157).

FSS
Nutrition status Normal Fatigue p
n (%) n (%)
Normal 7 (17.5) 6(5.1)
MNA-SF Risk of Malnutrition 24 (60) 63 (53.8) 0.014
Malnutrition 9 (22.5) 48 (41)

Patients at risk of malnutrition and malnutrition with fatigue were 53.8% and
41%. The difference between these groups was statistically significant (p < 0.05).
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Table 6. Multivariable regression models on some factors related to fatigue

in elderly post-stroke patients.

FSS
Characteristic 95% CI
OR p
Lower Upper
Age (> 60 years) 3.447 0.813 14.620 0.093
Gender (female) 2.121 0.960 4.683 0.063
Medication 3.430 1.532 7.679 0.003
Barthel index (dependent) 0.367 0.138 0.978 0.045
IADL (dependent) 0.277 0.085 0.897 0.032
MMSE (cognitive impairment)  1.226 0.473 3.179 0.675
PSQI (poor sleep) 3.039 1.304 7.083 0.010
PHQ-9 (depression) 2.989 1.376 6.490 0.006
MNA-SF (malnutrition) 3.924 1.233 12.488 0.021

The risk factors for fatigue in patients after stroke were using more than 5
drugs (OR 3.43, 95%CI: 1.532 - 7.679, p = 0.003); dependence in daily activities
assessed by Bethel Index scale (OR 0.367, 95%CI: 0.138 - 0.978, p = 0.045) and
IADL scale (OR 0.277, 95%CI: 0.085 - 0.897, p = 0.032); patients experiencing
depression (OR 2.989, 95%CI: 1.376 - 6.490, p = 0.006), participants had poor
sleep (OR 3.039; 95%CI: 1.304 - 7.083; (p = 0.010) and those at risk and/or
already malnourished (OR 3.924, 95%CI: 1.233 - 12.488, p = 0.021). There was

no statistical significance between fatigue and age, gender and cognitive

impairment with p > 0.05.
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DISCUSSION

1. The association between post-
stroke fatigue and demographic
characteristics and comorbidities
disease

Complaints of difficulty sleeping
increase with age. In this study, there
was no statistically significant relationship
between fatigue and age. This is similar
to an earlier study of 1306 patients in
Switzerland between 2005 and 2007 [4].
We found no significant association of
FSS with educational attainment and
This is
in Sweden. In

marital status. similar to

previous research
addition, in the Swedish study, there
was a weak association between FSS
and gender: The mean difference in
FSS in females compared with males
was 0.21 (p = 0.04); but in this study,
no association was found between
gender and FSS, with p = 0.063 [3].
Differences in

results may be

explained by differences between
sample size, mean age, and cross-
sectional studies. In this study, no
statistical ~ significance was found
between comorbidities and fatigue,
with p > 0.05. This is in contrast to the
study of Kjeverud et al., a study of
fatigue in 115 patients after stroke
showed that fatigue was also associated

with more pre-existing comorbidities

(p = 0.0180) [5]. Differences in results
may be explained by differences
between sample size, mean age, and
The use of
multiple drugs in combination also

cross-sectional studies.

affects the movement and mental
health of the patient related to the side
effects of the drug. In this study, we
found that the combined use of > 5
drugs had an effect on fatigue, which is
a statistically significant relationship

with p = 0.003.

2. The association between post-
stroke fatigue and quality of life

Research by Badaru et al. showed
that PSD alone (p = 0.002) and both
PSF and PSD (p = 0.02) were
significantly associated with ADL,
while PSF alone was not (p = 0.233).
PSD alone (p = 0.001) and both PSF
and PSD (p = 0.001) significantly
negatively affect IADL, while PSF alone
had no significant effect (p = 0.2) [6].
This is different from our research
results, when using the multivariable
regression method, there is a significant
correlation between fatigue and functional
independence in activities of daily
living (BI and IADL) with p times of
0.045 and 0.032, respectively. This
difference can be explained by sample

size and research subjects.
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3. The association between post-
stroke fatigue and mental health

Out of a total of 157 participants,
the percentage of patients with cognitive
impairment was 60.5%; the percentage
of patients with cognitive impairment
with fatigue is 65.8%, after using the
multivariate regression method, there
is no significant relationship between
cognitive impairment and fatigue in
post-stroke patients, with p = 0.675.
This is in contrast to a previous study
in France on the association between
fatigue and cognitive decline in 6-
month stroke patients, which found a
significant association between fatigue
and cognitive impairment, with p <
0.001 [7]. Differences in results may
be explained by differences between

sample size and research objects.

The relationship between fatigue
after stroke and sleep disturbance is
statistically significant (p < 0.05)
because the more sleep disturbances
increase, the more physically and
mentally the patient is affected. This
leads to patients' fatigue getting worse.
In the study of Nadal-Nicolas et al. on
women with Fibromyalgia, correlations
were shown showed a relationship
between fatigue and sleep variables

(R=0.411; p=0.046) [8]. In addition,
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the study by Badaru et al. also showed
a significant association between rates
of depression, fatigue, and reduced
quality of life [6]. There is a strong
link between mental health and fatigue.
Careful assessment is required for timely
intervention and support, minimizing
the impact and improving the patients'
quality of life.

4. The association between post-
stroke fatigue and nutritional status

In this study, the percentages of
patients at risk of malnutrition and
malnutrition with fatigue were 53.8%
and 41%, respectively. We found a
significant relationship between fatigue
and the risk of malnutrition in elderly
patients after stroke. This is consistent
with the results of a previous study in
Tehran, which studied malnutrition and
some related factors in elderly people
living in nursing homes in Tehran. In
119 elderly people over 65 years old,
the results of the statistical analysis of
data showed a positive relationship
between malnutrition and fatigue
(p < 0.0001) [9].

5. Multivariable regression association
between related factors and post-
stroke fatigue

This study indicated that the total
amount of medication the patient
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was taking, functional status, sleep
disturbance, depression, and malnutrition
were independently associated features
in patients with post-fatigue symptoms.
In patients with fatigue, the percentage
of patients on maintenance use of
> 5 drugs was 1.387 times higher than
in patients using 5 or less than 5 drugs,
95%CI: 1.532 - 7.679, p = 0.003. In
addition, fatigue also affects dependence
on activities and tools of daily living;
the proportion of patients dependent on
daily living with fatigue increased
1.8536 times (95%CI: 0.138 - 0.978,
p = 0.045), and the proportion of
patients dependent on tools of daily
living was 4.318 times higher than that
of patients dependent on tools for daily
living for the independents (95%CI:
0.085 - 0.897, p = 0.032). Besides, the
proportion of patients with poor sleep
was 4.405 times higher than that of
patients with good sleep (95%CI:
1.304 - 7.083, p = 0.010). The proportion
of patients with signs of depression
was 2.83 times higher than those
without signs of depression (95%ClI:
1.376 - 6.490, p = 0.006). Not only
that, the proportion of patients at risk
of malnutrition was 11.07 times higher
than that of patients without risk of
malnutrition (95%CI: 1.233 - 12.488,
p=0.021).

CONCLUSION

After evaluating associated factors
among 157 elderly post-stroke patients
at the National Geriatric Hospital,
the results of the statistical analysis
indicated the following remarkable
findings: Relevant factors affecting
fatigue in elderly patients after stroke
are physical activity daily living,
cognitive impairment by MMSE, sleep
disturbance by PSQI, depression, and

malnutrition. Factors that increase
the risk of fatigue are age over 60,
medication total, and cognitive

decline. We suggest the following
recommendations: Early detection by
performing the FSS test to screen for
fatigue in elderly post-stroke patients,
thereby providing appropriate treatment,
can help improve treatment effectiveness

as well as patients' quality of life.

Acknowledgment: We would like
to thank all participants in this study
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SPINAL ANESTHESIA WITH ROPIVACAINE
FOR LOWER LIMB SURGERY

Dang Chi Binh', Vo Van Hien’"

Abstract

Objectives: To evaluate the anesthetic effect and impacts on respiration,
circulation, and some undesirable consequences of spinal anesthesia with
ropivacaine in patients who are scheduled for lower limb surgery. Methods: A
clinical interventional study, a randomized group with comparative analysis on
70 patients who were indicated for lower limb surgery at the Department of
Surgery - Anesthesia and Resuscitation, Military Hospital 121, Military Region 9
(Can Tho province) from November 2022 to June 2023, randomly divided into 2
groups: Group R (35 patients treated with ropivacaine) and group B (35 patients
treated with bupivacaine). Evaluate and compare the criteria of anesthetic effects,
intraoperative movement inhibition, and postoperative pain relief. Record the
effects of some criteria on circulation, respiration, and unwanted effects related
to the anesthetic method. Results: All patients in both groups achieved a good
level of anesthesia. In lower limb surgery, the effective pain relief time following
spinal anesthesia with ropivacaine was 145.09 + 7.03 minutes, and the movement
inhibition duration was 97.60 + 7.10 minutes. The effects of ropivacaine on
circulation and respiration were minimal, and its side effects, such as bradycardia
(5.71%), hypotension (2.86%), and shivering (2.86%), were mild, temporary, and
readily managed. Conclusion: Ropivacaine provided effective and safe spinal
anesthesia for lower limb surgery, and short-term mobility, and provided pain
relief postoperatively. It caused some modest, temporary side effects that were
easily managed, but it had little influence on breathing and circulation.
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INTRODUCTION

Spinal anesthesia is often applied
for abdominal and lower abdominal
surgeries, urology, obstetrics and
gynecology, and orthopedic surgeries.
The advantage of the spinal anesthetic
approach is that it has a high success
rate, does not require difficult techniques
or equipment, and ensures effective
anesthesia and analgesia. Furthermore,
spinal anesthesia reduces the duration
and expense of postoperative care,
allowing for early mobilization

postoperatively.

Numerous local anesthetics, such as

ropivacaine, levobupivacaine, and
bupivacaine, are recommended for
spinal  anesthesia.  Since 1996,

ropivacaine, an amide anesthetic, has

been utilized in medical clinics.
Although it shares characteristics with
bupivacaine, the drug causes less
bradycardia and hypotension [1]. Due
to its limited fat solubility, it also
permits an earlier movement recovery

period than bupivacaine [2].

There has not been much research in
Vietnam to date on spinal anesthesia
for low-limb surgery using just
ropivacaine. Thus, the purpose of our

study was: To assess the effects of
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anesthesia, perioperative movement
inhibition, and postoperative analgesia
duration, as well as the effects of
spinal anesthesia with ropivacaine on
respiration, circulation, and side effects
in patients undergoing lower limb

surgery.
MATERIALS AND METHODS

1. Subjects

70 patients indicated lower limb
surgery under spinal anesthesia at the
Department of Surgery - Anesthesia
and Resuscitation, Military Hospital 121,
Military Region 9 (Can Tho province)
from November 2022 to June 2023.

* Inclusion criteria: Patients age
> 18; with American Society of
Anesthesiologists (ASA) classification
I-1I; heights ranging from 160 - 170cm;
consent to surgery and study; have no
contraindications to spinal anesthesia

using ropivacaine or bupivacaine.

* Exclusion criteria: Patients with
known contraindications to spinal
anesthesia; unable to communicate;
resting heart rate < 60 bpm; known
allergy to amide local anesthetic;
substance

pregnancy; history of

abuse.
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2. Methods

* Research design: A clinical

interventional study, randomized
group with comparative analysis. Patients
were randomly drawn into one of the

two groups of 35:

- Group R (n = 35): Received 10mg
of intrathecal ropivacaine.

- Group B (n = 35): Received 10mg
of intrathecal bupivacaine.

* Research process: Preoperative
assessments of each patient's condition
were conducted through an examination
and testing. Additionally, the anesthetic
technique used was explained to the
patients.

On arrival in the operating room, an
intravenous cannula of appropriate size
was placed. 500mL of normal saline
was administered. Standard monitors
were placed, and baseline readings
of heart rate, blood pressure (BP),
and oxygen saturation were recorded.
Supplemental oxygen was administered
in every case.

Under complete aseptic precautions,
spinal anesthesia was administered
using a 27-gauge spinal needle in
the L2-L3 interspace in the sitting
position. Patients in group R received a
10-milligram dose of ropivacaine for
spinal anesthesia, while patients in

group B received a 10-milligram

dosage of 0.5% hyperbaric bupivacaine
for the same purpose.

* Data collection: Patients’ general
characteristics, such as age (years),
height (cm), weight (kg), gender,
surgical duration, and type of surgery.
Pinprick sensation was assessed using
a 20-gauge hypodermic needle. During
the tracking of sensory level, the time
taken for loss of pinprick sensation at
T10 (onset of analgesia) and analgesia
duration (from the time spinal anesthesia
was given until the patient felt pain at
the surgical sites) were recorded. The
duration of postoperative pain relief
is measured from the completion of
surgery until the patient experiences
discomfort at the surgical wound
(VAS > 4) and needs to take their first
dose of painkiller. The quality of
anesthesia was assessed by the Abouleizh
Ezzat scale with three levels: Good,
medium, and poor. Motor block was
evaluated by the modified Bromage
scale (0 = able to raise a leg, 1 = able
to flex the knee, 2 = able to flex the
ankle, and 3 = no movement). Patients
were also observed and noted for
side effects such as nausea, vomiting,
shivering,

bradycardia, hypotension,

and respiratory depression.

data:
Preoperative time (H,), perioperative

Time points to collect

every 5 minutes for the first 30 minutes
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corresponding to the values: Hs, Hjo,
Hys, Hyy, H,s, Hjzp; then every 10
minutes for the remaining duration
until the surgery is finished, according
to the values: Hyo, Hsg, Hgp,... He.

* Statistical calculation: The Statistical
Package for the Social Sciences 22.0
(SPSS 20.0) software was used for
statistical calculation. Data were
expressed as either mean + standard
deviation or numbers and percentages.
A p-value less than 0.05 is believed to
be statistically significant.

3. Ethics

This study received approval from
the Medical Research Ethics Committee
of Military Hospital 103, Vietnam
Military Medical University, according
to Decision No. 145/CNChT-HDPDD,
dated November 25, 2022. All patients’
data was secure throughout the study
to protect their anonymity. All patients
gave their family members written and
informed consent to enter the study.
The authors declared no conflicts of
interest.

RESULTS

Table 1. Patients’ general characteristics.

Group R Group B
Criteria p
(n=35) (n=35)
Age (year) 39.11 £ 15.57 39.29+13.34 >0.05
Height (cm) 165.20 £3.11 165.54 £3.35 >0.05
Weight (kg) 62.29+8.72 6391 +£8.62 >0.05
Male 77.14 77.14
Gender (%) > 0.05
Female 22.86 22.86
Thigh 25.71 11.43
ical
surgica Knee 34.29 51.43 >0.05
location (%)
Lower legs and feet 40.0 37.14
Duration of surgery (minutes) 54.86 £20.0 59.77+19.03 >0.05
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Table 2. Sensory and motor block.

Group R Group B
Criteria p
(n=35) (n=35)
Onset time (minutes) 7.62 £0.72 490+£1.10 <0.05
Duration time (minutes) 145.09 £7.03 178.03+13.02 <0.05

Duration of postoperative pain relief 7051 £22.02  107.89 2346  <0.05

(minutes)
Sensory block level at the 10" Te 14 (40.0) 20 (57.1)
minute after administering >0.05
spinal anesthesia (n, %) Ts 21 (60.0) 15 (42.9)
Proportion of patients who M, 26 (74.3) 0
achieve motor block level at <0.05
mi.nute 20" aft.er administering M 9(25.7) 35 (100) '
spinal anesthesia (n, %)
Proportion of patients who achieve the

35 (100 35 (100 0.05
quality of good anesthesia (n, %) (100) (100) g
Duration of motor block (minutes) 97.60 £7.10 158 £ 14.79 <0.05

beats/min —8—Group B —#—Group R
90

85

80 A

Heart rate

75

70 T T T T T T T T T T T T
HO H5 HIO0 H15 H20 H25 H30 H40 H50 H60 H70 H80 H90 He

(*: Statistically different compared with H, time-point, p < 0.05).

Figure 1. Heart rate changes during surgery (beats/minute).
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(*: Statistically different compared with H, time-point, p < 0.05).

Figure 2. Changes in mean arterial blood pressure during surgical procedures
(mmHg).

After spinal anesthesia, the patients’ mean respiratory rate and mean saturation of
peripheral oxygen (SpO,) in both groups were not statistically different (p > 0.05).

No patient had respiratory depression (respiratory rate < 10 breaths/minute or

Sp0, < 90%).

Table 3. Unwanted effects.

Unwanted effects

Group R (n = 35)

Group B (n = 35)

n (%) n (%)
Bradycardia 2 (5.71) 8 (22.86) <0.05
Hypotension 1(2.86) 6 (17.14) <0.05
Shivering 1 (2.86) 3 (8.57) > 0.05

In addition, we did not encounter any cases of other unwanted effects such as

itching, headaches, back pain, nausea or vomiting.

DISCUSSION

The results of our study showed that
the onset time for T10-level pain block
in group R was 7.62 £ 0.72 minutes,
enough pain inhibition to perform
lower limb surgery. The onset time of

144

the ropivacaine spinal group in our
study was slower than the study by Dar
FA et al. (4.90 £ 1.10 minutes [3]) and
Boztug N et al. (3.60 + 1.84 minutes
[4]). After 20 minutes, group R
patients at the T6 level and the T8
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level had achieved pain inhibition in
40% and 60% of cases, respectively.
According to Jagtap S et al., the T6
level was the maximum level of pain
inhibition that could be attained [5].
The ropivacaine group's maximum
level of pain inhibition, according to
Kulkarni KR et al. (2014),

primarily T6 [6]. Pain inhibition levels

was

ranged from T8 to T6 in both research
This block
sufficient anesthesia for surgery while

groups. level ensures
also having a low risk of affecting

respiration and circulation.

The results of our study showed that
100% of patients achieved a good level
of anesthesia; no patient had to use
additional painkillers or needed to
change anesthesia methods. Our research
results are consistent with those of
Nguyen Anh Tuan (2015) [7] and
Jagtap S et al. (2014) [5]. Group R's
anesthetic duration time lasted 145.09 +
7.03 minutes, which was sufficient
for lower limb surgery because the
average surgical time falls between 60
and 70 minutes. Dar FA et al. (2015)
stated that the effective analgesia
duration for the patients treated with
ropivacaine was 160 * 12.9 minutes
[3], while Nguyen Anh Tuan's (2015)
effective pain relief duration for group
R is 145.14 + 5.96 minutes [7]. Boztug
N et al. (2005) found that the effective

analgesia duration of ropivacaine
10mg was 110.70 £ 31.22 minutes [4].
Huynh Huu Hieu and Phan Ton Anh
Vu (2017) showed that the sensory
inhibition duration of ropivacaine at
the dose of 10mg combined with 25mcg
fentanyl was 166.8 + 12.1 minutes [8].

After 20 minutes of spinal anesthesia,
group B had 35 patients (100%) with
motor inhibition at the M3 level (p <
0.05), while group R had 9 patients
(25.7%) with motor inhibition at the
M3 level and 26 patients (74.3%) with
motor inhibition at the M2 level.
According to Gautier PhE et al. (1999),
patients in the group treated with spinal
anesthesia with 10mg ropivacaine had a
motor block level at the M1 level of
3%, a motor block level at the M2
level of 20%, and a motor block level
at the M1 level of 20%; M3 level was
77% [9]. Nguyen Anh Tuan (2015),
when comparing the effects of spinal
anesthesia with a mixture of
ropivacaine-fentanyl (group RF) and
bupivacaine-fentanyl (group BF) for
lower limb surgery, realized that Group
BF had 65.78% motor inhibition at the
M3 level, and Group RF had 13.15%
motor inhibition at the M3 level
(p < 0.05) [7]. Huynh Huu Hieu and
Phan Ton Anh Vu (2017) evaluated the
effectiveness of ropivacaine in spinal
anesthesia in patients undergoing
arthroscopic knee surgery with motor
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inhibition levels M1, M2, and M3 of
1.5%, 18.5%, and 80%, respectively [8].

Based on the research findings, it is
evident that even with a lower level of
motor inhibition than that of 10mg
bupivacaine 0.5%, the dosage of 10mg
ropivacaine 0.5% still provides adequate
muscle softening for lower limb surgery.
Group R's motor inhibition period
(97.60 £ 7.10 minutes) was significantly
shorter than group B's (158 + 14.79
minutes) (p < 0.05). As per the
findings of Dar FA et al. (2015), the
bupivacaine group exhibited a longer
motor inhibition period of 174 minutes
compared to the ropivacaine group's
motor inhibition period of 126 minutes
[3]. According to research by Luck JF
et al. (2008), the motor recovery time
for the ropivacaine group was 90
minutes, while it was 180 minutes for
the bupivacaine group (p < 0.0001)
[10]. The motor inhibition time of
Huynh Huu Hieu and Phan Ton Anh
Vu's research (2017) was 88.7 + 13
minutes [8]. We found that ropivacaine
has a shorter motor inhibition period
than bupivacaine, which will help
patients feel better more quickly and
leave the recovery room sooner. It will
also lessen the chance of thrombosis
following  surgical  embolization,
particularly in patients who are at high
risk of thrombosis, and increase patient
satisfaction.
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Because of the strongest paravertebral
sympathetic nerve blockade, heart rate
and arterial blood pressure in our study
frequently dropped after
anesthesia and decreased most from
the fifth to the tenth minute (Figure I,
2). In order to identify and treat
hypotension early on, it is therefore

essential to supplement fluids and keep

spinal

a closer eye on the patient during this
time. The study also discovered that
ropivacaine-induced spinal anesthesia
had minimal effects on breathing.
There were no instances of respiratory
failure (respiratory rate < 10 cycles per
minute, or SpO, < 95%) in either
group before or after surgery.

The study resulted in bradycardia,
hypotension, and shivering as unfavorable
effects (Table 3). There were bradycardia
patients (beats per minute < 60) in both
groups; group R had 2 patients (5.71%)
and group B had 8 patients (22.86%)
who required medication treatment.
Nguyen Anh Tuan (2015) reported that
2 patients (5.88%) had bradycardia in
group B, and there was 1 patient in
group R (2.94%) [7]. According to
research by Dar FA et al. (2015),
5% of patients with bradycardia had
bupivacaine, while 9% had ropivacaine
[3]. In our study, there were 1 patient
(2.86%) in group R and 6 patients
(17.14%)
hypotension. Nevertheless, following

in group B who had
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ephedrine treatment and rehydration,
the arterial blood pressure in each of
these cases recovered to normal levels;
no cases of severe hypotension

necessitating intensive resuscitation

were observed.

Group R had 2.86% of patients who
shivered, whereas group B had 3 patients
(8.57%) with shivering (p > 0.05).
According to research by Jagtap S
et al. (2014), there was one patient
(3.3%) who experienced shivering in
the RF group and none in the BF group
[5]. Shivering rates were observed to
be 16% in the bupivacaine group and
10% in the ropivacaine group by Dar
FA et al. (2015) [3]. Chatterjee S et al.
(2014) found that the rate of patients
with tremors in the ropivacaine group
was 22% [11]. Shivering is an unwanted
effect after spinal anesthesia, and its
mechanism is currently unknown. In
our study, tremors only manifested
during surgery. The shivering symptoms
rapidly subsided and went away after
we treated them with warmed fluid
infusions and a gradual intravenous
injection of 30 - 50mg of diluted
dolargan.

We did not experience any other
unfavorable side effects during the
study, including headaches, nausea,
vomiting, back pain, itching, or
headaches 24 hours postoperatively.

CONCLUSION

Using 10mg of 0.5% isobaric
ropivacaine for spinal anesthesia at the
L2-L3 position is a good way to
guarantee anesthesia for lower limb
surgery. This anesthetic method also
inhibits movement in the short term,
improves analgesic effects postoperatively,
has minimal effects on respiratory and
circulation, and has mild,
temporary side effects that are easily
treated.

a few
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EVALUATION OF ENDOSCOPIC SURGERY OUTCOMES FOR
BENIGN VOCAL FOLD LESIONS AT MILITARY HOSPITAL 103

Quan Thanh Nam"", Nghiem Duc Thuan', Nguyen Quyet Thang'
Abstract

Objectives: To evaluate the endoscopic surgery outcomes for benign vocal
fold lesions at Military Hospital 103. Methods: A prospective, case-by-case
descriptive, clinical interventional study was conducted on 45 patients with
benign vocal fold lesions who underwent endoscopic surgery at Military Hospital
103 from July 2022 to August 2023. Results: The disease is common among
working-age adults whose ages range from 18 - 60 (77.8%); 100% of patients
had hoarseness before surgery at all levels, of which moderate hoarseness
accounted for 66.7%; 60.0% of patients had vocal fold nodules; the basic
histopathological diagnosis was consistent with the clinical diagnosis. After the
surgery, 82.2% of patients had no hoarseness. The average scores of voice
handicap index (VHI) and VHI-10 decreased with statistical significance,
p < 0.001; 80.0% of patients achieved very good results one month after surgery.
Conclusion: Research results show the effectiveness of endoscopic surgery to
treat benign vocal fold lesions. Both the VHI and VHI-10 scales are used to
evaluate voice disorders, but in clinical practice, the VHI-10 scale may be used
instead of the VHI scale.

Keywords: Benign vocal fold lesions; Endoscopic surgery for treatment of
benign vocal fold lesions; Endoscopic surgery with suspension laryngoscopy.

INTRODUCTION the most common cause of chronic

Voice is an important means of daily hoarseness [1], which can affect work

communication, and voice disorders performance, especially in people whose
significantly affect a patient's quality —occupation relies on voice use. This
of life. Benign vocal fold lesions are  group of lesions is very common and
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applied at a fairly high rate in
the
otorhinolaryngology. It can be found in

professional departments of

everyone, including men and women.

Endoscopic surgery to treat benign
vocal fold lesions is a complex surgery.
The purpose of the surgery is to
remove lesions while still ensuring the
pronunciation function without causing
damage in the future. Traditionally,
voice disorders and their treatment
assessment protocols have focused on
“objective voice measurements” [2].
These objective measures assess only a
small component of voice production
and do not encompass global vocal
function from the patient’s perspective.
Moreover, neither objective voice nor
video perceptual measures can assess
the level of handicap that a person
experiences as a result of a voice
disorder [3]. Therefore, patient-based,
voice-specific outcome measures can
potentially provide more information
than the biological and physiological
variables associated with voice and its
production.

In 1997, Jacobson et al. [4] proposed
a measure of voice handicap known as
VHI. This patient-based self-assessment
tool consists of a 30-item questionnaire
covering the three domains of a voice
disorder: Functional, physical, and
emotional (Table I). The overall aim
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of the VHI is to quantify the patient’s
perception of his handicap due to the
alteration in his or her vocal functions.
The VHI-10 (Table 2) consists of a
shortened version of the original VHI,
including ten selected questions that
were found to be the most clinically
robust [5]. Together, they allow both
the assessment of the initial voice
handicap index and responsiveness to
treatment.

Therefore, we conducted this study:
To describe some clinical features of
benign vocal cord lesions and evaluate
the results of endoscopic surgery to
treat benign vocal fold lesions.

MATERIALS AND METHODS

1. Subjects

45 patients diagnosed with benign
vocal fold lesions underwent endoscopic
surgery at Military Hospital 103 from
July 2022 to August 2023.

* Inclusion criteria: Age > 18;
diagnosed with benign vocal fold lesions,
endoscopic surgery with suspension
laryngoscopy was performed.

* Exclusion criteria: There are
accompanying internal and surgical
lesions that contraindicate surgery;
benign vocal fold lesions with no
indication for surgery; patients did not
have a follow-up examination after

surgery.
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* Research location and time:
The study was conducted at Military
Hospital 103 from July 2022 to August
2023.

2. Methods

* Research design: A prospective,

case-by-case descriptive, clinical

interventional study.

* Assessment of voice before and
after treatment: The evaluation is based
on subjective and objective criteria.

- Subjective criteria:

Patients self-perceived the level of
voice disorder before surgery. This
was performed between the physician
and the patient to evaluate the level of
hoarseness after listening to the patient's
pronunciation before surgery [6].

Mild hoarseness: Slightly hoarse voice.

Moderate hoarseness: The voice is
hoarse, rough, and shrill.

Severe hoarseness: Hoarse voice,
unclear pronunciation, like no breath.

Assessed by the VHI and the VHI-
10 [4, 5].

Table 1. Voice handicap index.

Statements

Scores
01 2 3 4

Functional

F1 My voice makes it difficult for people to hear me.

F2  People have difficulty understanding me in a noisy room.

F3
throughout the house.

My family has difficulty hearing me when I call them

F4 T use the phone less often than I would like to.

F5 TItend to avoid groups of people because of my voice.

F6 .
because of my voice.

F7
face.

I speak with friends, neighbors, or relatives less often

People ask me to repeat myself when speaking face-to-

F8 My voice difficulties restrict personal and social life.

F9 I feel left out of conversations because of my voice.

F10 My voice problem causes me to lose income.
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Scores
01 2 3 4

Statements

Physical

P1  Irun out of air when I talk

P2 The sound of my voice varies throughout the day.
P3  People ask, “What’s wrong with your voice?”

P4 My voice sounds creaky and dry.

PS5 Ifeel as though I have to strain to produce a voice.
P6  The clarity of my voice is unpredictable.

P7 Ttry to change my voice to sound different.

P8 T use a great deal of effort to speak.

P9 My voice is worse in the evening.

P10 My voice “gives out” on me in the middle of speaking.

Emotional

El Iam tense when talking to others because of my voice.
E2 People seem irritated with my voice.

B3 I find other people do not understand my voice
problem.

E4 My voice problem upsets me.

E5 Iam less outgoing because of my voice problem.
E6 My voice makes me feel handicapped.

E7 1feel annoyed when people ask me to repeat.

E8 I feel embarrassed when people ask me to repeat.
E9 My voice makes me feel incompetent.

EI10 Iam ashamed of my voice problem.
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Table 2. Voice handicap index-10.

Statements

Scores

01 2 3 4

F1 My voice makes it difficult for people to hear me.

People have difficulty understanding me in a noisy

F2
room.

o My voice difficulties restrict my personal and social
life.

F9 I feel left out of conversations because of my voice.

F10

My voice problem causes me to lose income.

P5 I feel as though I have to strain to produce a voice.

P6  The clarity of my voice is unpredictable.

E4 My voice problem upsets me.

E6 My voice makes me feel handicapped.

P3  People ask: “What’s wrong with your voice?”

The previous statements can be used
to describe one’s voice and its impact
on his/her life. For each statement, a
number (0 - 4) is given corresponding
to its frequency. VHI is the mean of all
values. Answers: 0 = never, 1 = almost
almost

never, 2 = sometimes, 3 =

always, and 4 = always.

All patients were asked to complete
the VHI and VHI-10 questionnaires both
before and after endoscopic surgery.
The VHI questionnaire includes 30
questions (10 questions each for physical,

functional, and emotional items) that
patients must answer depending on the
Each
question has a score from O - 4 in order

frequency of each question.

of increasing frequency. The score of
VHI is obtained by adding the values
of each question and ranges from O -
120 (maximum 4 x 30). According to
Giorgio Peretti (0 points: Normal level;
1 - 30 points: Mild level; 31 - 60
points: Moderate level; 61 - 90 points:
Severe level; 91 - 120 points: Very
severe level) [4].
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- Objective criteria: Endoscopic

evaluation one month after surgery.

A very good result: All lesions have
been removed, there has been no
recurrence, the vocal folds are flat,
there have been no scarring, no
atrophy, no depressions, no tears or
mucosal edema, the glottis is closed
when pronouncing, the vibration waves
of the mucosa of the two vocal folds
are regular, and they touch each other

when pronouncing.

A good result: Meets the above
standards, but there are still a few

points that are not perfect.

A not-good result: remaining damage
or recurrence, scarring, glottis not closing
tightly, and mucous membrane vibrations
are few.

* Data processing and analysis
methods: Data processing by using
SPSS 22.0 medical statistical software.

3. Ethics

The procedure of operation was
approved by the Institutional Review
Board of Military Hospital 103. All
participants confirmed their participation
in the study by signing the informed
consent form before enrollment. The
of medical ethics

principles are

guaranteed to be strictly implemented.

RESULTS

1. Age and gender

Table 3. Distribution age and sex of patients (n = 45).

Content Quantity (n) Percentage (%)
Male 18 40.0
Gender
Female 27 60.0
18 -39 19 42.2
Age 40 - 60 16 35.6
> 60 10 22.2

Male patients accounted for 40% and female patients accounted for 60%. The

working age group, from 18 - 60 years old, is the most common (77.8%).
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2. Clinical symptoms

Table 4. Clinical symptoms (n = 45).

Symptoms Quantity (n) Percentage (%)
Hoarseness 45 100.0
Shortness of breath 7 6.7
Cough 15 33.3
Speak out of breath 40 88.9

The symptom of hoarseness accounted for 100.0%, followed by the symptom
of shortness of breath at 88.9%. Other common symptoms, such as coughing and
difficulty breathing, were 33.3% and 6.7%, respectively.

Table 5. Classification of benign pathologies (n = 45).

Classification Clinic Histopathology

n %0 n %

Vocal fold nodules 27 60.0 27 60
Polyp 8 17.8 4 8.9
Vocal fold cyst -+ 8.9 4 8.9
Papillomas 2 0.4 3 6.7
Chronic inflammation 3 6.7 5 11.1
Specific disease 1 0.2 2 4.4
Total 45 100.0 45 100.0

Vocal fold nodules were most common clinically and histopathologically in
27145 cases (60.0%), vocal fold polyps in 8/45 cases upon clinical assessment,
and histopathological results in 4/45 cases. Vocal fold cysts were the same in
both clinical and histopathological diagnoses (8.9%), papillomas and specific
lesions increased in 1 patient, and chronic inflammation increased in 2 patients
compared to the clinical diagnosis.
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3. Evaluation of surgical results

Table 6. The level of hoarseness post-operative.

Hoarseness Pre-operative %o Post-operative Y0
Mild 4 8.9 5 11.1
Moderate 30 66.7 3 6.7
Severe 11 24.4 0 0.0
Not hoarse 45 100.0 37 82.2

Symptoms of hoarseness significantly reduced. Before surgery, 100.0% had
hoarseness. After surgery, 82.2% had no hoarseness.

Table 7. Evaluate by VHI and VHI-10 at pre- and post-operation.

VHI Pre-operative Post-operative p
Functional 17.5 1.5 p < 0.001
Physical 24.2 1.8 p <0.001
Emotional 17.4 1.3 p <0.001
Average 59.1 4.6 p <0.001
VHI-10 20.5 1.05 p <0.001

The average score on all aspects as well as the overall average score of the
VHI and VHI-10 changed after surgery. The difference was statistically
significant (p < 0.001).

2.2%

4

= Verygood = Good = Notgood

Chart 1. Evaluate the outcomes of endoscopic surgery.

Post-operatively, 80.0% of patients had a very good result, 18.8% had a good
result, and 2.2% had a not-good result.
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DISCUSSION
1. Age and gender

Our study was conducted on 45
patients; female patients accounted for
60.0%, and male patients accounted for
40.0%. The most common age group
was the working age, ranging from
18 - 60 years old (77.8%). This result
is consistent with the study by Le Van
Diep et al. [7]. The author identifies
that this is the age group where
communication activities require the
most use of voice, and women often do
jobs that require more speaking.

2. Clinical symptoms

Symptoms of hoarseness accounted
for 100.0%, followed by symptoms of
shortness of breath at 88.9%. This is
the main symptom that causes patients
to go for examination and treatment.
The patient's voice is often hoarse and
becomes more hoarse when speaking a
lot; patients have to work hard to
pronounce, so they often feel tired and
short of breath. This result is similar to
the study by Le Van Diep and Nguyen
Van Truong [7, 8].
accompanying difficulty breathing are

Patients with

those with polyps or large papillomas
that partially cover the glottis or who
have accompanying inflammation and
edema. In addition, coughing is also
common in patients with lesions in the
larynx due to irritation of the lesions

and inflammatory fluid leading to a

cough reflex. In our study, this

symptom accounted for 33.3%.

3. Pathological classification compared
with histopathology

Vocal fold nodules are most common
clinically and histopathologically,
accounting for 27/45 patients (60.0%),
and there is an agreement between
endoscopic and histopathological images.
This result is consistent with the study
by Nguyen Thi Phuong Lam et al. [9]
with the
characteristics of a higher proportion

and is also consistent
of female patients and those whose
occupations often require the use of
voice. There were 8 patients (17.8%)
with endoscopy diagnosed with vocal
fold polyps, but histopathology results
showed only 4 patients (8.9%). 4 patients
had histopathology results that were
different from the clinical diagnosis.
Clinical symptoms include vocal fold
papilloma, chronic inflammation, and
I case of laryngeal tuberculosis. This
the

patients in this group after surgery.

explains increased number of

Therefore, in diagnosing benign vocal
fold
images give quite accurate results, the

tumors, although endoscopic
definitive diagnosis must be based on
histopathological results, which are
the gold
diagnosing tumors.

considered standard for
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4. Evaluation of surgical results
* Evaluate the symptoms of hoarseness:

Pre-operatively, 100.0% of patients
had hoarseness to varying degrees.
Moderate hoarseness accounts for the
highest rate (66.7%),
severe hoarseness (24.4%) and mild

followed by

hoarseness (8.9%). Post-operatively,
82.2% of patients had no hoarseness,
the
hoarseness, and no patients had severe

rest had mild and moderate
hoarseness. This result is consistent
with Le Van Diep’s research [7] when
evaluating 105 patients with benign
tumors using suspension laryngoscopy,
with the result that 100% of patients
had hoarseness before surgery, of which
the majority was moderate and severe
accounting for 93.3%. All
patients had reduced hoarseness post-

hoarse,

operatively, there was no case of
increased hoarseness, and 89.5% of
patients had voices returned to normal.
Author Nguyen Van Truong also had
similar results [8].

* Evaluate the VHI and VHI-10 at
pre- and post-operation:

The study evaluated the voice pre-
operatively using the VHI showed an
average score of 59.1/120, and post-
operatively, during a 1-month follow-

up period, it showed an average score
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of 4.6. The research results also show a
correspondence between the average
score of the two scales and the patient's
level of hoarseness (mainly moderate
hoarseness); this result is consistent
with the observations of Hallak B et
al., whose study of voice disorders in
patients with Reinke's edema was
evaluated before and after surgery. The
author believes that the impact of voice
disorders on a patient's quality of life is
more serious the higher the VHI score
[10]. The pre-operative analysis of the
different sub-scales showed that the
average score for the physical aspect
was 24.2/40, the functional aspect was
17.5/40, and the emotional aspect was
17.4/40. Post-operative 1 month for
three aspects: Physical, functional,
and emotional were 1.8, 1.5, and 1,
respectively. According to these results,
the physical aspect has the greatest
impact on the patient's quality of life
before treatment. Using the VHI-10,
pre-operative assessment showed an
average score of 20.5/40, and post-
operatively, at 1 month, it was 1.05/40
(Table 5). Analyzing further, we also
found that there is also a greater
influence from the physical aspect.

In this study, we used the patient-
based VHI and VHI-10 self-assessment
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questionnaires to provide a subjective
assessment of the impact of voice
disorders before and after surgery. The
results showed a clear difference in
both the VHI and VHI-10 obtained
before and after surgery and the results
were similar in both indexes; both
indexes showed great improvement in
a clinically significant impact on the
quality of life of all patients. However,
to the VHI
needs to be more detailed and time-

assessment according

consuming, while the VHI-10 can be
used to quickly assess voice disorders,
and results can be achieved as quickly
and reliably as the VHI questionnaire
and have good effectiveness in clinical
practice.

* Evaluation of the outcomes of

endoscopic surgery:

Post-operatively, 80% of patients
achieved a very good result, 18.8%
achieved a good result, and 2.2%
achieved a not-good result. Patients
with a not-good result were cases of
laryngeal papilloma, with one case of
early recurrence and one case of scarring.
Our research results are similar to
Trinh Viet Hong’s research, with a
very good result reaching 83.71% [6],
which 1is lower than Nguyen Thi
Phuong Lam’s research, with a very
good result reaching 96.2% [9].

CONCLUSION

Endoscopic surgery to treat benign
vocal fold lesions had a good result,
with 82.2% of patients no longer
hoarse and 80% of patients achieving a
very good result at one month post-
operative. In clinical practice, it can be
assessed using the VHI-10 instead of
the VHIL
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A CASE REPORT: RECONSTRUCTION OF THE CALCANEAL
REGION DEFECT USING THE MEDIAL PLANTAR FREE FLAP

Vu Huu Trung', Le Anh Tu"", Neguyen Ngoc Thach’

Abstract

Tran Hoang Dat’, Nguyen Huu Dat’

Soft tissue defects in the calcaneal region represent a reconstructive challenge

because of their complexity and the lack of local flaps. We report a clinical case

of using the medial plantar free flap to cover of this area. The advantages of the

flaps will be discussed.

Keywords: Medial plantar flap; Medial plantar free flap; Free flap;

Reconstruction; Calcaneal region defect.

INTRODUCTION

Reconstructing and covering the
calcaneal region is difficult because the
heel is a weight-bearing area. Frequently,
the tissue defects are covered with
pedicle medial plantar flaps. Opoku-
Agyeman (2020) [I1]
medial plantar flaps provided better
outcomes than sural flaps. Linkoudis
(2013) [2] reported the use of medial
plantar free flaps to cover the medial
volar of the foot. Xu (2022) [3] noted
that the structure of medial plantar

reported that

free flaps and the finger tissue are

compatible so that the flaps can be
used to cover finger tissue defects.
However, there are few reports about
the use of medial plantar free flaps to
cover the calcaneal region defect. Our
report aimed: To discuss a case of
calcaneal region defect covered with
contralateral medial plantar free flaps.

CASE REPORT

A 25-year-old female patient was
admitted with a left plantar and a part
of the left calcaneal area skin avulsion;
she underwent wound debridement.
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After the debridement, there was a soft
tissue defect with a size of 8 x Scm.
The defect was scheduled to be covered
with a contralateral medial plantar free
flap; the dimension of the flap was 9 x
6cm (Figure I). The plantar artery,
2 venae comitantes, and some more
branches on the donor side were
exposed. The posterior tibial artery and
2 veins were exposed in the defect
area. After the arterial anastomosis, the
vessels were rerouted, but there was no
flow in the 2 venae comitantes of the
flap, so we decided to connect the
posterior tibial vein of the defect area

to a branch of the flap. After the
anastomosis, the vein was rerouted,
and there was a flow in a satellite vein.
Then, the 2 satellite veins of the defect
area and the flap were connected. The
donor site was covered by a full-
thickness skin graft, the flap was
survival, and the wound healed by
primary intention. 3-month follow-up,
the flap was good survival, with no
necrosis at the edge of the flap. The
patient was able to start weight-bearing
and there was no ulceration or raw area
on the flap. After 3 months, the sensitivity
of the flap has not fully recovered.

Figure 1. Donor site and defect area before the surgery.
A: Tissue defect; B: Flap design.

Figure 2. Post-operative outcome.
A: 10 days after the surgery; B: 3 months after the surgery.
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Figure 3. 3 months after the surgery.
Left foot: Recipient area; Right foot: Donor site.

DISCUSSION

The epithelial tissue of the calcaneal
region is thick, so it can bear weight
better than other regions of the body.
Regularly, local flaps with pedicle, and
plantar flaps, for example, are used for
tissue defects on the heel. In this patient
with plantar complicated wounds, the
local flaps were not available. The medial
plantar flaps are usually indicated for
the defects because the medial plantar
area does not bear much weight, so the
flaps can be harvested and covered
later on by thick skin graft without
impeding the function. Lykoudis (2013)
[2] reported a case of medial plantar
defect successfully covered with the
medial plantar flap. Pertea (2018) [4]
noted that medial plantar flaps should

be the top priority for tissue defects of
the calcaneal region defect. However,
there are still few reports on the use
of the medial plantar free flap to
reconstruct the calcaneal region defect.

In case of no backflow in satellite
veins after the anastomosis of the flap
artery and the posterior tibial artery,
the cause should be that the posterior
tibial vein is not a dominant efferent
vein of the flaps. Corley (2009) [5]
reported that there were some cases in
which plantar veins are tributaries of
the veins of the dorsum of the foot
before flowing into a part of the
posterior tibial veins. Uhl (2012) [6]
reported that plantar superficial veins
flow into the veins of the dorsum
of the foot; and then, flow into the
saphenous vein.
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Figure 4. Medial plantar subcutaneous veins flow into the saphenous vein [6].

CONCLUSION

In our case, contralateral medial
plantar free flaps are a favorable option
for calcaneal or/and foot plantar region
defects where medial plantar pedicled
flaps can be harvested to cover. The
issue of flow veins of the flap should
be noted during the surgery.
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Abstract

Objectives: To determine mortality characteristics of multiple trauma patients
who were treated at Military Hospital 103. Methods: A prospective, descriptive
study on 196 multiple trauma patients who were admitted and treated at the
Surgical Intensive Care Unit (SICU), Military Hospital 103. Patients' clinical and
subclinical data were collected at the time of admission, during treatment, and at
the time of discharge from the SICU. The data were encoded and processed
according to statistical methods. Results: The majority of multiple trauma
patients were aged 20 - 40 (38.8%), mainly men (80.1%), and the main cause
was traffic accidents (66.8%). The 30-day mortality rate of multiple trauma
admitted to the SICU was 40.8%. The mortality rate within 24 and 48 hours after
admission was 15.8% and 21.9%, respectively, then it gradually decreased over
time. The main causes of death within the first 24 hours were traumatic shock
(10.7%) and severe traumatic brain injury (5.1%), but the main cause of death
after 24 hours was multiple organ failure (9.7%). Injury Severity Score (ISS)
(HR 1.95; 95%CI: 1.05 - 3.64), brain trauma (HR 0.25; 95%CI: 0.09 - 0.70) and
shock when arrival (HR 0.41; 95%CI: 0.22 - 0.75) were risk factors for survival
over time in multiple trauma patients (p < 0.05). Conclusion: The mortality rate
among multiple trauma patients was high. ISS, traumatic brain injury, and shock
at the time of admission were risk factors for survival over time in patients with
multiple traumas (p < 0.05). The main causes of death within the first 24 hours
were traumatic shock and severe traumatic brain injury, but after 24 hours was
multiple organ failure.

Keywords: Multiple trauma/polytrauma; Mortality.
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INTRODUCTION

Trauma is still a leading cause of
death and has an enormous impact on
patient’s life and health systems.
Trauma is a major cause of mortality,
responsible for 9% of global deaths,
and the primary reason for loss of life
in young people [1]. Multiple trauma
patients who have two or more severe
injuries in different areas or organ
systems, including at least one injury
or a combination of life-threatening
injuries. Despite progress in diagnosis
and treatment, the mortality rate of
patients with multiple traumas remains
high [2, 3, 4]. There have been many
studies on mortality in patients with
multiple injuries, but in Vietnam, data
on this issue is insufficient. Therefore,
we conducted this study: To determine
mortality characteristics in multiple
trauma patients who were admitted to
the SICU, Military Hospital 103.

MATERIALS AND METHODS

1. Subjects

196 multiple trauma patients treated
at the SICU, Military Hospital 103
from 6/2020 - 6/2023.

* Inclusion criteria: Patients were
diagnosed with multiple trauma
(polytrauma), which is defined by the
New Berlin Definition [5]; patients
> 18 years old.

* Exclusion criteria: Hospitalized
> 24 hours after the accident; patients
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who have had surgery or treatment at
previous level hospitals > 12 hours;
pregnant woman; have chronic diseases
such as cirrhosis, end-stage chronic
kidney failure, congestive heart failure,
and malignancy; patients had cardiac
arrest before entering the hospital and
was successfully resuscitated.

* Criteria for removal from the study:
Transfer to another hospital before
discharge; insufficient collection of
research data.

2. Methods

* Research design: A prospective,
descriptive study.

Vital signs, Glasgow score, and ISS
were collected when patients entered
the hospital. Blood samples were taken
within 30 minutes of admission for
biochemical, complete blood count,
and blood gas tests. Patients' outcomes
were assessed 30 days after admission.

The care of severely injured patients
was performed in a structured way
according to the A-B-C-D-E scheme
and whole-body examination by the
interdisciplinary team. Therapeutic
decision-making took patients’
physiological parameters into account,
along with the overall severity of trauma
and the complexity of the individual
injuries [6, 7]. A patient was considered
dead if the patient died in the hospital or
was in serious condition and the family
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requested to be discharged from the
hospital. The above information was
compiled in the research medical record.

Qualitative variables were presented
as percentages. The Kolmogorov-Smirnov
test was performed to check the normal
distribution of the variables. Quantitative
variables that
distributed are presented as medians
(interquartile range: Q1 - Q3). Test the
difference between two quantitative

are not normally

variables that do not have a normal

distribution using the Mann-Whitney
test. Kaplan-Meier failure curve and
log-rank test were fitted to explore the
survival difference among groups.
After the bivariable and multivariable
Cox regression analysis, an adjusted
hazard ratio with 95% Confidence
Intervals (CI) was reported to declare
the strength of association and statistical
significance, respectively.

All analyses were performed using
SPSS version 26.0.

RESULTS

Table 1. General characteristics of patients.

. . Quantity Proportion
Characteristics (n = 196) (%)
<20 24 12.2
Age 20 - 40 76 38.8
41 -59 64 32.7
> 60 32 16.3
Male 157 80.1
Gender
Female 39 19.9
Traffic accidents 131 66.8
Occupational accidents 32 16.3
Causes ]
High fall 23 11.7
Others 10 5.1
18 - 25 38 19.4
ISS 26 - 40 98 50.0
41 -175 60 30.6
Survival 116 59.2
Outcome
Death 80 40.8
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Multiple trauma patients were mainly male (80.1%); the majority was in the
working age (20 - 40 years old: 38.8%), with the main cause being traffic
accidents (66.8%). 40.8% of patients dead.

Table 2. Main causes of death in multiple trauma patients.

Etiolosi Within 24 hours After Total
101081€s after admission 24 hours ota

Traumatic shock 21 (10.7%) 14 35 (17.8%)
Severe traumatic brain injury 10 (5.1%) 16 26 (13.3%)
Multiple organ failure 0 19 19 (9.7%)
Total 31 (15.8%) 49 (25.0%) 80 (40.8%)

15.8% of multiple trauma patients died within 24 hours after admission. The
main causes of death within the first 24 hours were traumatic shock (10.7%) and
severe traumatic brain injury (5.1%).

Survival Function

=1 Sunvival Function

1.0 {— Censored

0.8

0.6

Cum Survival

04

0.2
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0 5 10 15 20 25 30

Time (days)
Figure 1. Kaplan-Meier total survival estimates.

21.9% of patients died within 48 hours after admission, then the mortality rate
gradually decreased over time.

168



JOURNAL OF MILITARY PHARMA CO-MEDICINE N'4 - 2024

Survival Functions

10 Gender
~ T Male
=T TFemale
[ Male-censared
08 —— Female-censored

E 0.6
P
=]
77}
g
3 04
log rank=0.16; p=0.69
0.2
0.0
0 5 10 15 20 25 30
Time (days)

Figure 2. Kaplan-Meier survival estimates by gender.

The mean survival time of male and female patients was 20.2 days and 18.8
days, respectively. The difference was not statistically significant (p > 0,05).

Survival Functions
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Figure 3. Kaplan-Meier survival estimates by age.

The mean survival time of 18 - 60 and > 61-year-old patients were 20.1 and
18.8 days, respectively. The difference was not statistically significant (p > 0.05).
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Figure 4. Kaplan-Meier survival estimates by ISS.

The median survival time of the ISS 41 - 75 group was 4.0 (0.7 - 7.3) days,
lower than the ISS group, which was 18 - 41: 23.3 (21.3 - 25.2) days. The
difference in the survival rate was statistically significant (p < 0.05).
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Figure 5. Kaplan-Meier survival estimates by shock when arrival.

The median survival time of shock when arrival was 5.0 (1.9 - 8.0) days, lower
than patients with no shock: 24.5 (22.5 - 27.4). The difference in the survival rate
was statistically significant (p < 0.05).
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Figure 6. Kaplan-Meier survival estimates by brain trauma when arrival.

The mean survival time of patients who had brain trauma was 17.7, lower than
patients with no brain trauma: 27.6 days. The difference in the survival rate was
statistically significant (p < 0.05).

Table 3. Cox regression analysis on some factors affects
the rate of survival in patients.

Unadjusted model Adjusted model
Characteristics Hazard ratio Hazard ratio
(95%CI) P (95%CI)

ISS

3.38(2.15-5.31) <0.001 1.95(1.05-3.64) 0.036
(41 - 75 vs. 18 - 40)

Brain trauma 0.16 (0.06-0.42) <0.001 0.25(0.09-0.70) 0.008

Glucose (mmol/L)

2.04 (1.27-3.28)  0.003 1.67 (0.93 -3.00) 0.084
(=10 vs. < 10)

Lactate (mmol/L)

1.74 (0.99 - 3.05)  0.056 1.13(0.55-2.33) 0.746
(=3vs.<3)

Shock at admission time  0.26 (0.15-0.44) <0.001 0.41(0.22-0.75) 0.004

ISS, brain trauma, and shock when arrival were risk factors for survival over
time in patients with multiple trauma (p < 0.05). The hazard of death among
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patients with ISS 41 - 70 was 1.95 times higher than those who had ISS 18 - 40.
The hazard of death among patients without brain trauma and shock at admission

was 0.25 and 0.41 times lower as compared to those who have brain trauma or

shock, respectively.

DISCUSSION

Multiple trauma patients were mainly
male (80.1%) and working age (20 -
40 vyears old: 38.8%), with traffic
accidents (66.8%) as the main cause
(Table 1). Similarly, Nguyen Truong
Giang (2007) also found that 77.3% of
multiple trauma patients were male,
young age 35 £ 15, with 81.3% due to
traffic accidents [8].

In our study, 15.8% of multiple
trauma patients died within 24 hours,
and 21.9% of patients died within
48 hours after admission. Kisat MT
(2016) demonstrated that the mortality
appeared to be highest during patients’
first day in the ICU. After surviving
for 24 hours, however, trauma patients’
proportional mortality more than
halved, falling from 9.9% to 3.8% [9].
In our study, the main causes of death
within the first 24 hours were traumatic
shock and severe traumatic brain injury,
and the main cause of death after
24 hours was multiple organ failure
(9.7%) (Table 2 and Figure I). This
result is similar to research by A Sauaia
(1995) that central nervous system
injuries and exsanguination were the
most frequent cause of death in acute
and early phases (within 48 hours and
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from 3 to 7 days after admission,
respectively), and organ failure (7%)
was the most common cause of late
death (after 7 days) [10]. Nguyen Truong
Giang (2006) demonstrated that 23.0%
of multiple trauma patients died (72.9%
total death) within 24 hours after
admission, and the main cause was
traumatic brain injury combined with
shock or respiratory failure [8]. A
study in Dutch by El Mestoui Z (2016)
showed that almost 92% of the total
population died because of the effects
of the accidents (primary trauma).
Most patients died because of the
effects of severe head injury (63.4%),
followed by exsanguination (17.6%)
[11]. In 2019, Brohi et al. set a
challenge to trauma surgeons, clinicians,
and scientists to explain why up to
25% of trauma patients, often admitted
to hospitals with normalized perfusion
and coagulation status, were still dead
despite receiving the best medical care.
The first group of early deaths occur
3 - 6 to 24 hours after injury and appear
to be associated with profound cardiac
and vascular failure. The second group
of late deaths occur at 1 to 7 days and
appear to be associated with an indolent
form of multiple organ failure,

immunosuppression, and sepsis,
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referred to as persistent inflammation,
immunosuppression, and catabolism
syndrome (PIICS) [4].

Our research showed that there was
no difference in mortality by gender
(Figure 2) and between two age groups
> 60 and < 60 years old (Figure 3). In
addition, the hospitalized group with
ISS scores (41 - 75) had a statistically
significant higher mortality rate than
the group with ISS scores 18 - 40
(Figure 4). Moreover, patients with
multiple injuries admitted to the hospital
in a state of shock or with traumatic
brain injury had a higher mortality rate
than the group without shock or
without traumatic brain injury, with
statistical significance (p < 0.05)
(Figures 5 and 6). Similarly, Kisat MT
(2016) found that among patients with
an intensive care unit length of stay
< 41 days, higher ISS and lower
Glasgow score independently predicted
mortality [9].

In our study, ISS (HR 1.95; 95%CTI:
1.05 - 3.64), brain trauma (HR 0.25;
95%CI: 0.09 - 0.70), and shock when
arrival (HR 0.41; 95%CI: 0.22 - 0.75)
were independent risk factors for survival
over time in patients (p < 0.05). The
hazard of death among patients with an
ISS 41 - 75 was 1.95 times higher than
those who had an ISS of 18 - 40. The
hazard of death among patients without
brain trauma and shock at admission
was 0.25 and 0.41 times lower than

that of those who had brain trauma or
shock, respectively (Table 3). Messelu
MA et al. (2023) found that the hazard
of death among patients with a Glasgow
score < 9 was 3.9 times higher than
those who had a Glasgow score of
13 - 15 [3]. A study by Jelodar S (2014)
showed that Glasgow < 8 (OR 16.5;
95%CI 5.9 - 40.8), head fracture (OR
5.8; 95%CI 3.1 - 9.5) were independent
predictors of death in studied patients
[12]. Luiz Costa (2017) studied 200
polytrauma patients demonstrated that
lactate level (OR 1.06; 95%CI: 1.03 -
1.09; p < 0.001), Glasgow Coma Scale
score (OR 0.98; 95%CI: 0.97 - 0.99;
p < 0.001), and presence of traumatic
brain injury (OR 6.09; 95%CI: 2.45 -
15.14; p < 0.001) were independent
early predictors of mortality [13].

CONCLUSION

The overall mortality rate among
multiple trauma patients admitted to
the SICU was high (40.8%). The main
causes of death within the first 24 hours
were traumatic shock (10.7%) and
severe traumatic brain injury (5.1%),
and the main cause of death after
24 hours was multiple organ failure
(9.7%). We identified ISS (HR 1.95;
95%CI: 1.05 - 3.64), brain trauma (HR
0.25; 95%CI: 0.09 - 0.70), and shock
when arrival (HR 0.41; 95%CI: 0.22 -
0.75) were risk factors for survival
over time in multiple trauma patients
(p < 0.05).
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EVALUATION OF SURGICAL TREATMENT RESULTS FOR
FRACTURES IN THE TROCHANTERIC AREA USING LOCKING PLATES
AT HA DONG GENERAL HOSPITAL

Nguyen Trong Nghia'", Tran Quang Toan', Nguyen Quang Phu’
Nguyen Minh Hoang’, Nguyen Cong Duy’
Abstract

Objectives: To evaluate the results of surgery to treat adult fractures in the
trochanteric area using locking plates at Ha Dong General Hospital. Methods: A
retrospective, cross-sectional descriptive study on 30 patients with fractures in
the trochanteric area who underwent surgery with locking plates, followed up,
and re-examined at Ha Dong General Hospital from January 2018 to February
2022. Results: The main cause of injury was daily life accidents (63.3%).
Classification according to AO: Type Al fractures accounted for 13.3%, type A2
fractures were 56.7%, and type A3 fractures were 30%. The average hospital stay
was 12.3 days. The anatomical correction results were 90% good and 10% not
good. Bone healing results: Good bone healing was 96.7%; poor bone healing
was 3.3%, with no cases of osteoarthritis or pseudoarthritis. The results of good
and very good walking function were 86.7%, and poor walking function was
3.3%. Overall results: Very good and good accounted for 86.7%, average was
10%, and poor results was 3.3%. Conclusion: Fractures in the femoral trochanter
area are mainly caused by daily life accidents. Bone union with locking plates is
a good treatment method for patients with fractures in the trochanteric area
helping to firmly fix fractures, allowing patients to exercise and practice early
rehabilitation. It is convenient for patients to return to daily life, reducing the rate
of complications encountered, thereby improving the quality of life for patients
and reducing the burden on families and society.

Keywords: Locking plate; Trochanter facture; Adult.

"Ha Dong General Hospital
*Vietnam University of Traditional Medicine
*Ha Noi Medical University
“Corresponding author: Nguyen Trong Nghia (nghia.dr @gmail.com)
Date received: 09/12/2023
Date accepted: 12/3/2024
http://doi.org/10.56535/jmpm.v49i4.576

175



JOURNAL OF MILITARY PHARMA CO-MEDICINE N'4 - 2024

INTRODUCTION

A fracture in the femoral trochanter
area is an extra-articular fracture in the
transition area between the femoral
neck and the femoral shaft. The fracture
line is located in the area connecting
the greater trochanter to Scm below
the lesser trochanter. Fractures in the
femoral trochanter area are quite
common, accounting for 55% of upper
femoral head fractures, occurring in all
ages but are more common in elderly
and female patients. Common causes
are traffic and work accidents, but the
most common are daily life accidents.

In 1935, Boehler proposed that the
main treatment method for femoral
trochanteric fractures is continuous
traction [1]. But after a while, people
noticed many complications such as
joint stiffness, spleen ulcers, pneumonia
due to prolonged lying down, etc.,

especially, the high death rate.

Due to the development of minimally
mvasive surgery methods, intramedullary
fixation has been recently used to treat
femoral intertrochanteric  fractures.
On the other hand, proximal femoral
deformity in adults can be induced by
a wide variety of primary diseases,
including poliomyelitis sequela, proximal
femoral fibrous dysplasia, malunion

after fracture, internal fixation implant
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failure, and the residual deformities
from previous osteotomy, which may
cause unpredictable pathological and
biomechanical changes of the proximal
femur and femoral osteotomy. Therefore,
total hip arthroplasty for femoral
reconstruction and fixation are
conventional treatment options for
patients without proximal femoral
fractures. However, when intertrochanteric
fracture and proximal femoral deformity
are presented simultaneously, due to
the unpredictable fracture pattern,
complex proximal femoral geometry
and deformity morphology, more
accurate clinical decision-making, higher
technical requirements for fracture
reduction, and a more sophisticated
postoperative rehabilitation experience
are essential prerequisites for excellent
and good clinical outcomes of the
patients and is a substantial challenge
for intramedullary fixation or total hip
arthroplasty and osteotomy for the
treatment of femoral intertrochanteric
fractures in patients with pre-existing
proximal femoral deformities. Orthopedic
surgeons are faced with the dilemma of
performing a simple and effective
internal fixation procedure on these
patients to restore optimal hip function.
Locking plates have the advantage of
firmly fixing the fracture in cases

where the patient's bone density is poor
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because the thread system on the screw
cap is fixed into the locking hole
without the need for pressure against
the bone surface. Creating a fixed
angle with the screw makes the locking
plate have the same working principle
as an external fixation frame, but is
much more stable with axial force and
torsional force due to the distance
between the brace and the bone is very
small. When under pressure, all locking
screws have equal and simultaneous
effectiveness. This causes the plate
structure - the bone to bear the load
evenly, avoiding over-loading and
reducing the risk of plate fatigue.
Therefore, to clarify the advantages
and disadvantages of the locking plate
bone combination method, learn from
experience, and improve the quality of
treatment of trochanteric fractures, we
conducted the research: To evaluate
surgical treatment results for fractures
in the trochanteric area using locking

plates at Ha Dong General Hospital.

MATERIALS AND METHODS
1. Subjects

30 patients with femoral trochanteric
fractures who underwent surgery were
enrolled in the study, all these patients
underwent osteosynthesis with proximal
femoral locking plates at Ha Dong

General Hospital from January 2018 to
February 2022.

* Inclusion criteria: Patients >
16 years old; patients with femoral
trochanteric fractures were treated with
surgery using locking plates; patients
have complete clinical and subclinical
information; patients agreed to participate

in the study.

* Exclusion criteria: Cases of fracture
in the femoral trochanter area due to
pathology; patients < 16 years old;
patients who are paralyzed and unable
to walk before surgery; cases of medical
record information are incomplete.

2. Methods

* Research design: A retrospective,
cross-sectional descriptive study was
conducted.

* Definition of variables: Data on age,
sex, and causes of accidents; classification
of intertrochanteric fracture according to
AQ:; the total amount of blood transfused
before, during, and 48 hours after surgery;
the femoral neck angle after surgery,
classification of Baumgaertner MR [2],
and complications were recorded for
each patient.

* Evaluation methods:
- Based on subclinical:

+ The femoral neck angle after
surgery: Measured on routine pelvic
X-rays taken immediately after surgery.
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Assessed by measuring the femoral
neck angle on the healthy side, the
femoral neck angle on the broken
side before surgery, immediately after
surgery, and when the bone heals. The
femoral neck angle 1is classified
according to value groups: 125 - 135
degrees; 120 - < 125 degrees; and
< 120 degrees. If the femoral neck
angle after surgery reaches a value of

125 - 135 degrees, it is considered good.

+ Time over 6 months since surgery.
Evaluate the results of anatomical
recovery correction after surgery based
on conventional radiographs of the
pelvis; based on the classification
of Baumgaertner MR [2], divided
into 3 levels: Good (the anatomical
correction is normal or slightly abducted,
anteroposterior flexion displacement is
no more than 20 degrees, the fracture
gap is no more than 4mm); average
(one of the standards is not met at a
good level); bad (correction does not
meet any standards).

+ The primary postoperative assessment
was evidence of osseous consolidation
on plain anteroposterior and lateral
radiographs. Union was considered
present if there was osseous continuity
between the greater trochanter and the
femur and if there was no evidence
of trochanteric migration or broken
hardware.
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+ All radiographs were reviewed by
both authors, and consensus was reached

for each patient.
- Based on clinical:

+ Skills and ability to self-solve
daily tasks such as living and working

activities.

+ Joint range of motion based on
Harris hip score [3]. With this tool,
functional status can be categorized as
excellent (90 - 100 points), good (80 -
89 points), fair (70 - 79 points), or poor
(< 70 points). Physical exam was
assessed for range of motion, presence
of limp, hip abduction strength (tested
standing and manually in the lateral
decubitus position), and presence of
trochanteric pain or crepitation on
palpation.

* Statistical analysis: Data were
processed according to medical statistical
methods using SPSS 22.0 software.

3. Ethics

Subjects all agreed and voluntarily
participated in the research, with a
clear explanation of the purpose of the
research to improve the quality of
diagnosis and treatment. Information
about research subjects is respected

and kept confidential.
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RESULTS AND DISCUSSION
Table 1. Age and gender distribution (n = 30).

Age Gender Total Ratio
Male Female (n) (%)
16 - 45 2 1 3 10
46 - 59 2 2 4 13.3
60 - 79 2 6 8 26.7
>80 5 10 15 50
Total 11 19 30 100
Ratio (%) 36.7 63.3 100 100

The largest age group was > 80 years old, accounting for 50% of patients. The
youngest age was 38, and the oldest was 98. The average age was 69.6.

Gender

Figure 1. Distribution of patients by gender (n = 30).

Female patients with femoral trochanteric area fractures accounted for 63.3%
while male patients accounted for 36.7%.

In most studies, the proportion of female patients with trochanteric area
fractures is higher than that of male patients. In our research group, there were 19
female and 11 male patients, and the male-to-female ratio was 1:1.72.

As the age increases, there are more female patients with femoral trochanteric
area fracture than male patients. Perhaps because osteoporosis in elderly females
18 more severe than in males, bone fractures are more common. This result is
similar to the study of Le Tat Thang (2023) 1:2.4. [4]
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Table 2. Causes of accidents.

Causes Labor accidents Traffic accidents Living accidents Total
Number (n) 4 7 19 30
Ratio (%) 13.3 234 63.3 100

Traffic accidents and work accidents
were the main causes of femoral
trochanteric area fractures in people
whose ages < 60, while daily life
accidents were the main cause of
trochanteric area fractures in people >
60 years old.

The majority was daily life accidents
(19/43 patients, accounting for 63.3%).
The most common mechanism of injury
is falling and hitting the buttocks on a
hard floor (floor, yard, toilet, etc.).
Traffic accidents had only 7 cases
(23.4%), and work accidents had 4
cases (13.3%) patients of working age.

Nguyen Tien Binh et al. (2002)
studied 52 patients, all of whom had
femur fractures due to daily life
accidents (100%) [5]. In the research
by Le Quang Tri, the main cause is

also daily life accidents with a rate of
73.2% [6].

The results reflect reality because
the elderly (> 60 years old) have thin
bones in old age, and even a slight
trauma can cause bone fractures. The
femoral trochanter is a spongy bone
area where bone shape changes, so when
osteoporosis occurs, this is a weak spot
that can easily cause fractures.

Table 3. Classification of lesions according to AO (n = 30).

Ay A, Az
Classification Total
Al Az Az Asx Az Asz Azr Aznx Az
Number (n) 0 1 3 3 7 7 2 2 5 30
Ratio (%) 13.3 56.7 30 100

According to AO grading, grade A2 fractures accounted for the highest rate of
55.7%, grade A3 accounted for 30%, and grade A1 accounted for 13.3%.
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Table 4. Blood transfusion before, during and 48 hours after surgery (n = 30).

Blood transfusion OmL 250mL 500mL  750mL Total
Number (n) 1 13 15 1 30
Ratio (%) 3.3 43.4 50 3.3 100

The proportion of patients requiring blood transfusion before, during, and 48
hours after surgery was 96.7%. The structure of the femoral trochanter area was
mainly spongy bone, with rich blood vessels. When a bone fractures in this area,
the patient often loses a significant amount of blood in addition to the amount of
blood lost during surgery. Therefore, the issue of blood transfusion during and
after surgery needs to be raised. However, the amount of blood needed for
transfusion is different depending on each case, depending on the type of
fracture, early or late surgery, ability to correct, surgery time, etc.

Table 5. The relationship between fracture classification
and fracture reduction (n = 30).

Classification fracture

Adjust Total
A Ap A Ay An Axpn Ay An As
Good 0 1 3 3 7 6 2 1 4 27
Not good 0 0 0 0 0 1 0 1 1 3
Total 0 1 3 3 7 7 2 2 5 30

Most cases of fracture correction achieve good results, the neck and body angle
reach 125 - 130 degrees, accounting for 90%, not good only accounted for 10%.

Table 6. Results of hip joint range of motion (n = 30).

Decrease Decrease Decrease

Range motion Normal 10-30% > 30-50% > 50% Total
Number (n) 15 10 3 2 30
Ratio (%) 50 33.3 10 6.7 100

The good range of hip movement after surgery was 50%, the range of hip
movement reduced by 10 - 30% was 33.3%, and over 30% was 16.7%. Early
treatment is a decisive factor in the ability to restore hip mobility function.
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However, this depends heavily on the patient's efforts and the support of family
members, so the results are not always as desired.

Table 7. Results of walking function (n = 30).

Function Very good Good Medium Bad Total
Number (n) 15 11 3 1 30
Ratio (%) 50 36.7 10 3.3 100

Checking the clinical results, 26/30 patients (86.7%) can walk normally and
very well; 3/30 patients (10%) limped, had pain when exerting themselves, and
had to use crutches for support; 1 patient (3.3%) had frequent pain and could not
walk. Cases of severe, continuous pain are among patients of older age, pre-
existing osteoarthritis, and difficulty exercising.

Table 8. Results of a bone union based on X-ray (n).

Bo.ne Good Bad Septl.c Pseudo.- Necrosis of the Total
union non-union arthrosis femoral head
Number (n) 29 1 0 0 0 30
Ratio (%) 96.7 3.3 0 0 0 100

In our study, 29/30 patients (96.7%) had good bone union. With complex
fractures and elderly patients, the surgery cannot be prolonged for too long, so
the problem of adjusting the axis is difficult and it is difficult to achieve the
anatomical position. In our opinion, the priority is that the bones remain firm so
that the patient can sit up early, avoid complications due to prolonged lying
down, and create favorable conditions for the patient.

Table 9. Classification of clinical and radiological results (n).

Classification Very good Good Average Poor Total
Number (n) 15 11 3 1 30
Ratio (%) 50 36.7 10 33 100

The number of patients with very good and good results accounted for 86.7%,
significantly higher than the number of patients with average results of 10% and
patients with poor recovery of 3.3%.
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Some research projects on the
treatment of femoral trochanteric area
fractures by other authors have shown
the following results:

Dinh The Hai (2016) treated 29 elderly
patients with femoral trochanteric area
fractures using the locking plate [7],
with the following Nguyen Trung Sinh
results [8]: Very good: 24.1%; good:
51.7%; average: 20.7%; poor: 3.5%.

Compared with the results of
previous studies, it was found that the
results obtained in the treatment of
intertrochanteric femoral area fractures
with locking plates at Ha Dong General
Hospital were quite good results.

CONCLUSION

In the study, among 30 patients with
femoral trochanteric fractures using a
locking plate at Ha Dong General
Hospital from January 2018 to February
2022, we found general results according
to Nguyen Trung Sinh's standards [8]:
Very good: 50%; good: 36.7%; average:
10%; poor: 3.3%.

This treatment method firmly
immobilizes the fracture, allowing the
patient to mobilize and practice early
rehabilitation. It is convenient for
patients to return to daily life, reducing
the rate of complications encountered.
Thus, it improves the quality of life for
patients and reduces the burden on
families and society.
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RESULTS OF ANTERIOR CRUCIATE LIGAMENT
RECONSTRUCTION USING THE ALL-INSIDE TECHNIQUE
AT PHO NOI HOSPITAL: A RETROSPECTIVE STUDY

Nguyen Van Cuong'’, Pham Anh Tuan?, Do Van Chuc’
Nguyen Duc Thang', Nguyen Ngoc Vinh'

Abstract

Objectives: To evaluate clinical and functional outcomes of anatomic anterior
cruciate ligament (ACL) reconstruction using the all-inside technique. Methods:
A retrospective study on 30 patients who underwent primary anatomic ACL
reconstruction using the all-inside technique from January 2019 to January 2022
at Pho Noi Hospital, Hung Yen. The Lysholm score and International Knee
Documentation Committee (IKDC) score were used to evaluate outcomes before
surgery, at 6 months, and > 12 months postoperatively. Results: Among 30
patients who underwent all-inside ACL reconstruction, the mean follow-up time
was 26.5 months (13 - 50 months), the mean age was 32.43 + 10.6, and the mean
duration between the injury and surgery was 9.4 months. The mean graft
diameter was 7.8 £ 0.5mm (6.5 - 9mm), the mean femoral tunnel length was 28.8
+ 1.7mm (25 - 35mm), and the mean tibial tunnel length was 30.5 + 2.1mm (30 -
35mm). Functional outcomes: Preoperatively, the IKDC score was 55.2 + 0.5,
and the Lysholm score was 61.1 + 4.5. At 6 months postoperatively, symptoms
improved; at over 12 months postoperatively, the IKDC score was 91.5 + 2.5.
The rate of normal and nearly normal grades was 96.7% and the Lysholm score
was 94.1 £ 2.5. The rate of excellent and good grades was 100%. Conclusion:
The ACL reconstruction using the all-inside technique provides good functional
outcomes and anteroposterior knee stability at short-term follow-up.

Keywords: Anterior cruciate ligament; Reconstruction; All-inside technique;
Single bundle; Clinical outcome.
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INTRODUCTION

Anterior cruciate ligament tear is a
detrimental event for every patient, and
appropriate management is important
to ensure patients return to pre-injury
activity and to prevent long-term
complications due to the knee injury.
Surgical management of the ACL tear
appears to be the answer for patients
who wish to restore their pre-injury
activity level. The all-inside technique
is one of the surgical techniques that has
many advantages in ACL reconstruction.
An all-inside technique of anterior
cruciate ligament reconstruction is
defined as creating the bone socket

from the articular side of the tibia
rather than conventional full-length
tunneling through the knee joint and
outer cortex [1] (Figure I). Following
the evolution of the technique, the
suspensory cortical button is mainly
utilized as a graft fixation method. The
advantages of combining the all-inside
technique and suspensory graft fixation
include biomechanically higher graft
durability, greater preservation of
flexion strength, and less bone tunnel
widening in long-term follow-up [2, 3].
The purpose of this study is: To
evaluate clinical and functional outcomes
of anatomic ACL reconstruction using
the all-inside technique.
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Figure 1. The all-inside technique of ACL reconstruction: In all 4 illustrations,
the lateral femoral cortical suspensory button is flipped.
A. The tibial side of the graft loop is shown to be linked to ACL TR-RT;
B. Tibial ACL TR-RT passing sutures and pull sutures are passed into the

tibial socket;

C. Emerging from the proximal AM tibial metaphysis (bottom right) is the

ACL TR-RT pull sutures (white);

D. The tibial ACL TR-RT pull sutures have been tied and cut [1].
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MATERIALS AND METHODS
1. Subjects

30 patients who underwent primary
anatomical ACL reconstruction using
the all-inside technique from January
2019 to January 2022 at Pho Noi Hospital,
Hung Yen.

* Inclusion criteria: Single-bundle
(SB) ACL reconstruction using the all-
inside technique, age 16 - 60, minimum
of 6 months of clinical follow-up, full
medical records, pre-operation X-ray,
and MRI.

* Exclusion criteria: Revision cases,

multiple ligament injuries.

2. Methods

* Research design: A retrospective
study.

* Sample size: A convenient sample

size.

* Research methodology: All patients
had their medical histories recorded,
and were given a clinical examination
and laboratory tests in accordance with
the guidelines. The patient variables
included sex, age. The operative
variables included meniscus lesion,
graft diameter, femoral tunnel length,

tibial tunnel length.

All categorical variables are reported
as frequency and percentage.
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* Qutcome assessment: Functional
outcome measures, including the Lysholm
score with 4 grades (excellent: 91 -
100 points; good: 84 - 90 points; fair:
54 - 83 points; unsatisfactory: < 64).
The IKDC score with 4 grades (A:
Normal; B: Nearly normal; C: Abnormal;
D: Severely normal) according to the
criteria: Knee joint effusion, passive
range of motion limitation, knee joint
examination (Lachman’s test and Pivot
shift’s Test),
of the compartments,
degeneration, single leg hop test. All

physical examination

knee joint

criteria were used to evaluate outcomes
before surgery, at 6 months, and > 12
months postoperatively [4, 5].

* Statistical analysis: The software
Microsoft Excel and SPSS 20.0 were
used.

3. Ethics

Ethical approval was obtained from
the institutional review board of Pho
Noi Hospital, Hung Yen, Viet Nam.
Informed consent was obtained from
the patients included in the study. All
procedures in this study were performed
following the ethical standards of the
1964 Helsinki Declaration and its later
amends or comparable ethical standards.
The authors declare to have no conflicts

of interest.
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RESULTS

For all 30 patients who underwent all-inside ACL reconstruction, we achieved
follow-up on all 30 patients at a minimum of 6 months. The mean follow-up time
was 26.5 months (13 - 50 months). There were 20 males (66.7%) and 10 females
(33.3%) with a mean age of 32.43 + 10.6 (19 - 52 years). In 21 of 30 (70%)
patients, ACL injury occurred during sports, the mean duration between the
injury and surgery was 9.4 months (2 weeks - 8 years). 14 of 30 patients
(46.67%) were without additional meniscal tears. The mean graft diameter was
7.8 £ 0.5mm (6.5 - 9mm). The mean femoral tunnel length was 28.8 £ 1.7mm
(25 - 35mm), and the mean tibial tunnel length was 30.5 = 2.1mm (30 - 35mm)
(Table 1).

Table 1. Demographic characteristics.

Variables Quantity (n) Percentage (%)
No. of patients 30
Follow-up 26.5 months (13 - 50 months)
Sex
Male 20 66.7
Female 10 333
Age (years) 32.43 £10.6
Meniscus lesion
Lateral 7 23.33
Medial 6 20
Lateral and medial meniscus 3 10
No meniscus injury 14 46.67
Graft diameter 7.8 £0.5 (6.5 - 9mm)
Femoral tunnel length 28.8 £ 1.7mm (25 - 35mm)
Tibial tunnel length 30.5 £ 2.1mm (30 - 35mm)

A significant improvement of symptoms, pain, daily function, and sports
activity level, assessment based on IKDC and Lysholm scores. The IKDC score
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preoperatively was 55.2 + 0.5, and the Lysholm score was 61.1 £ 4.5. At 6
months postoperatively, the symptoms improved; at over 12 months
postoperatively, the IKDC score was 91.5 + 2.5 and the Lysholm score was 94.1
+2.5 (Table 2).

Table 2. Clinical outcomes change over time.

Follow-up IKDC Lysholm
Preoperation 55.2+0.5 61.1+4.5
6 months 84.1+£2.1 88.1+£2.5
> 12 months 91.5+£25 94.1+2.5

A B

Figure 2. 3 years postoperatively, the range of motion of the knee joint,
including the knee flexion at 135° (A) and the knee extension at 0° (B).
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Table 3. Lysholm score (n = 30).

Lysholm score

Pre-operation

Post-operation (%)

(%) 6 months > 12 months
Excellent 0 60 70
Good 0 36.7 30
Fair 76.7 3.3 0
Unsatisfactory 233 0 0

At 6 months postoperatively, the rate of excellent was 60%, at over 12 months
it was 70%; good at 6 months was 36.7%, and at over 12 months was 30%.

Table 4. IKDC score (n = 30).

Post-operation (%)

IKDC score Pre-operation (%)
6 months > 12 months
A 0 66.7 73.3
B 0 30 234
C 30 33 33
D 70 0 0

According to the IKDC, there was improvement in knee function both before

and after surgery. At over 12 months, the normal level was 73.3%, and nearly

normal was 23.4%

DISCUSSION

The study found that primary anatomic
ACL reconstruction using the all-inside
technique provides good functional
outcomes and anteroposterior knee
stability at short-term follow-up. This

study demonstrates an improvement in

IKDC and Lysholm scores preoperatively
compared to postoperatively (Table 2).
The all-inside ACL
technique has been used in clinical

reconstruction

practice for several years, and many
studies have addressed the clinical
outcome of this technique in the
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literature. Genc (2023) [6] assessed
over 20 athletes in various sports who
underwent anterior cruciate ligament
reconstruction using the all-inside
technique. The patients were evaluated
preoperatively and 6 months
postoperatively. The preoperative
IKDC score was 50.15 = 8.8 and
the Lysholm score was 72.5 + 8.13.
After 6 months, there was a significant
improvement in the IKDC score
(91.25 + 6.23), and the Lysholm score
postoperatively at 98.2 + 2.66 with
p < 0.05. Lubowitz (2013) [7] compared
the clinical outcomes of the all-inside
technique and the full tibial tunnel
technique. The author found a difference
in IKDC
(474 £ 15) and over 12 months
follow-up (86.5 + 11.6) for the

all-inside group, which is comparable

scores between baseline

with the findings of this study, with
55.2+£0.5and 91.5 + 2.5, respectively.

According to the IKDC assessment
(Table 4), preoperatively, 9 of 30 patients
(30%) were at level C, and 21 of 30
patients (70%) were at level D. After 6
months, there were 1 of 30 patients
(3.3%) at level C, 8 of 30 patients
(66.7%) at level A, and 9 of 30 patients
(30%) at level B. According to the
Lysholm scoring system (Table 3),
preoperatively, all patients were at fair
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and unsatisfactory levels (76.7% and
23.3%, respectively). After 6 months
post-surgery, patients reached excellent
and good levels (60% and 36.7%,
respectively). There was a significant
improvement in knee function pre and
postoperatively at 6 months, which is
consistent with other studies [8]. In
another study, Mohsen Hussen (2012)
[9] retrospectively investigated the
outcomes of anterior cruciate ligament
reconstruction with the SB and double-
bundle (DB) techniques;
Lysholm score was 93.9 + 4.3 in the
DB group and 93.5 + 3.3 in the SB
group at a mean of 30 months of

the mean

follow-up, which is identical to the
findings of this study 94.1 + 2.5 at over
12 months of follow-up. The subjective
IKDC score was 93.3 + 5.9 in the DB
group and 93.1 = 5.2 in the SB group,
which is found to be comparable to the
results of the current study of 91.5 +2.5.

Surgical outcomes depend on factors
such as graft diameter, femoral tunnel
position, and tibial tunnel position. In
the study by Do Quoc Cuong (2022)
[10], it was found that graft size
influenced knee joint function according
to Lysholm scores. Snaebjornsson
(2017) [11] observed that increasing
the graft diameter by approximately
7 - 10mm reduced the likelihood of
reoperation by less than 0.86 times for
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each 0.5mm increase. The positions of
the femoral and tibial tunnels also
impact postoperative knee function.
Determining the correct tunnel positions,
synonymous with accurately restoring
the original position and orientation of
the ligament, is crucial for successful
reconstruction.

More
are needed to assess

Limitations: long-term
the

and long-term impacts of

studies
durability
intervention on

surgical patient’s

functional outcomes comprehensively.

CONCLUSION

The ACL reconstruction using the
all-inside technique provides good
functional outcomes and anteroposterior

knee stability at short-term follow-up.
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A CASE REPORT: MULTIPLE SCHWANNOMAS OF THE SPINE

Nguyen Xuan Phuong', Nguyen Thanh Bac"
Abstract

Neurinoma is the most common benign nerve sheath tumor originating from
Schwann cells. Most benign neurinomas are single. Patients with multiple tumors
can be seen in conditions such as neurofibromatosis (NF) type 2, whose typical
sign is bilateral vestibular schwannomas. Some authors have described it as a
form of schwannoma, which presents multiple schwannomas without associating
with NF factors. Studies have recognized this condition as the third major form
of NF [1, 2, 3]. We describe a case of multiple schwannomas in the spine
associated with schwannomas by imaging and surgical features to clarify the

characteristics of this disease.

Keywords: Multiple schwannomas; Microsurgery.

INTRODUCTION

Neurinoma, originating from Schwan
cells and occurring in the spine, has an
incidence of 0.3 - 0.5/100,000 people
contracting annually. The disease
incidence in men and women is the
same. Schwannomas are usually detected
at 40 - 50 years of age, and the most
common location is in the lumbar
region and cauda equina of the spinal
cord. Tumors are usually benign and
round in shape with clear boundaries
[1, 2]. Clinical manifestations are discreet;

magnetic resonance imaging enables
the detection of the disease and the
making of appropriate treatment plans.

CASE REPORT

A 66-year-old female patient with a
history of dull, vague back, and leg
pain for 3 months was treated as an
outpatient and admitted to the hospital
with pain that gradually worsened over
the past 1 month, especially when in a
supine position and having intermittent
claudication. The pain gradually increases,
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making it impossible for the patient to
sleep. It can be relieved when in a
sitting position, and the patient sometimes
falls due to sudden leg weakness.

Clinical examination showed normal
muscle tone and strength in all muscle
groups of both legs. Patellar and Achilles
tendon reflexes reduced symmetrically.
There were no abnormalities in pain
or sensation of depth. There was a
positive Lasegue sign at 60 degrees on
both sides. There was no sphincter
disorder. The patient did not have any
lumps under the skin.

Magnetic resonance imaging of the
lumbar spine showed multiple intradural
lesions of varying sizes, hypointensity
on T2 and T1 at the D12 - L3 level,
and relatively homogeneous and
hyperintensity after injecting contrast
agent. The lesions were arranged in a
series along the spinal canal and
caused compression of the conus and
cauda equina to the right, with the
most significant compression of the
roots at the L1 level (Figure 1). MRI
scans of the brain, cervical spine, and
thoracic spine did not detect any
abnormal mass.

The patient was not diagnosed with
NF type 1 or 2 and had no relevant
family or medical history.

The tumors were removed by
hemilaminectomy and microsurgical
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excision of the tumor. Schwannomas
hid anterior to the conus and cauda
equina nerve roots (Figure I). During
surgery, tumors were dissected and
removed with the help of micro-
neurosurgery instruments to preserve
the function of the nerve roots. Five
tumors that pressed the cone and
adhered to the cauda equina roots were
completely removed (Figure 3).

The postoperative progress was
stable. Symptoms of back pain and leg
pain were completely resolved. Tendon
and bone reflexes returned to normal in
a short time. The patient only had a
slight decrease in pain sensation in the

distribution area of the left L1 root.

Histopathology (Figure 2) demonstrated
focal cellular tumors and showed well-
circumscribed discrete nodules with
compact (A) and loosely textured (B)
infiltrative areas, minor focal lymphocytic
inflammation, and hyalinized blood
vessels. The lesions were surrounded
by a thin fibrous capsule, showed
markedly increased mitotic activity (1 M
F/10 HPF) without significant nuclear
size change, nuclear hyperchromia,
or necrosis, and were classified as
schwannoma. Immunoassay was positive
for the S100 marker (cytoplasmic and
nuclear staining) and negative for EMA
and PR.
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Figure 2. Histopathology of schwannom, x100, stained Hematoxilin & Eosin
(H&E) (A). Typical Verocay type x400, H&E stain (B).

Figure 3. Five tumors were removed and a postoperative MRI of the spine.
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DISCUSSION

Neurinoma is a common condition,
often associated with NF1 or NF2,
whereas multiple Swchanomas are
rarer and may not be associated with
these factors. [1, 2, 4, 5]. Symptoms of
dull
lumbar spine pain and vague pain,

the disease often manifest as

gradually increasing over time, and
despite aggressive multimodal medical
treatment, most patients do not have
pain relief. There are 62% of patients
who do not have pain relief after
intensive  medical treatment [6].
Depending on the location of the
injury and the degree of nerve root
compression, sensory disorders appear
in the corresponding dominant area.
Symptoms of sensory disorders often
occur first due to tumors growing from

Sensory roots.

According to the classification of
Ibrahim S (2017), neurinomas are
divided into 4 types based on the
location of the tumor with the dura
mater and spinal canal. The tumors in
our study are type I which are localized
exclusively intradurally. This is the
most common type, accounting for
51%. Symptoms do not improve much
after surgery for type I and IV patients.
However, in our case, the patient's pain
symptoms were almost completely
relieved [7, 8].
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Neurinomas are removed by posterior
hemisection and microsurgery. In cases
of spinal anesthesia, neuromuscular
electrical monitoring can be performed
during surgery to avoid damage to
functional The
30-degree endoscope can be used in
combination to visually explore the
spinal canal, avoiding missed lesions
[9]. In our patient, the largest tumor
was near the foramen, so we used an
endoscope during surgery to observe
the foramen to remove the tumor
thoroughly and avoid missing it.

roots and nerves.

Neurinomas are usually benign and
can recur. According to author Gerganov,
the recurrence rate of neurofibromas is
generally about 0.5 - 5%, and long-
term postoperative monitoring with
imaging diagnostics is necessary to
detect tumor recurrence [10]. Our
patient was examined with magnetic
resonance imaging 6 months after
surgery, and no tumor recurrence was
detected.

CONCLUSION

Multiple neurinomas develop along
the nerve roots. Therefore, the spinal
cord must be examined with an MRI
before surgery. Radical tumor removal
surgery preserves nerve function and
brings good long-term results to the
patient. As the tumor has the ability
to recur, long-term monitoring and
examination are required after surgery.
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THE LE GU1 BAI DANG TRONG TAP CHi Y - DUGC HOC QUAN SU

T apchiY —uni(jc hoc quansy xudtban9s6/ndm,dangtaicaccongtrinhnghiénciu,
cacbaitongquanvéydugchocquansu,ysinhhocvayxahoihoc,nhingthéngtin
Y-Dugchoctrongnudcvaqudcté,thongtinvénghiénciuvadaotao.

I. M6t s6 yéu cau vé bai dang cong trinh nghién citu khoa hoc.

1. Bai gtii déing cong trinh nghién ctiu khoa hoc chua dang 6 bat ky tap chi quéc gia nao.

2. Cac thuat ngii thong nha't theo tit dién Bach khoa Viét Nam.

3. Bai gui dang danh may bang tiéng Viét, rd rang, cach dong, mot bai khong dai qua
7 trang kho A4, ké ca bang biéu va tai liéu tham khao. Cac danh tit tiéng Viét néu dich ti
tiéng nudc ngoai viet kém theo tiéng nude ngoai. Cac chit viét tat phai c6 chd thich cac tit goc
ctia cac chit viét tat.

4. Trinh tu cac muc trong bai:

a) Dau dé.

b) Ho va tén tac gia: Khong ghi hoc ham, hoc vi, chiic danh. C6 ghi chi don vi cong tac cta
ting tic gia d cudi trang thi nhat baibao.

¢) Noidung:

Tém tét tiéng Viét va tiéng Anh, bao gbm muc tiéu, d6i tugng va phuong phap nghién ciiu,
két qua va két luan (khodng 250 tli). Ghi tii khéa tiéng Viét va tiéng Anh.

Ditvandé:baogém ca phan muctiéunghién ctu.

Doitugng va phuong phap nghién ctu.

Két quanghién ctiuvabanluan.

Kétluan.

Tailiéu tham khéo.,

Chi st dung nhiing bang, biéu, hinh anh cin thiét va phai ¢6 chi thich rd. Mbi bai viét
khong qua 5 hinh. Cu61bai phai néu rd xuat xd cua cong trinh, 1am tai dau, thoi gian.

Tai liéu tham khao (khong qua 10 tai liéu va phai mang tinh cip nhat) sip xép theo thi
tu xuét hién trong bai bao. Tai liéu tham khéo ghi theo thd ty sau: Ho tén tdc gid, tén cudn
sach (bai bdo), tén tap chi, nim xuat ban, tap, s6 va trang tai liéu tham khio
Duing font Unicode.

5.Mobi tac gia dting tén dau ctia bai bao chi dude déng to1 da mot bai trong mot s6.

6. Bai gtii dang khong tra lai ban thao.

7. Cudi méi bai bao, tac gia ghi s6 dién thoai ca nhan va dia chi email ctia ngudi chiu trach
nhiém chinh.

I1.P&ivéicacbaitong quan, thong tin, baidich.

- beéi v6i cac bai téng quan can c6 day du cac tai liéu tham khéo va nguén s6 liéu da
dugc trich dan trong bai. Téc gia bai tdng quan ghi ré chitic danh, hoc ham, hoc vi, chuyén
nganh, cé quan va hoi chuyén khoa & phan ghi chi cuéi trang d4u tién caa bai téng quan.
Bai tong quan ciing duge danh may trén khé A4 va khong dai qua 7 trang ké ca biéu bang
vatailiéuthamkhao.

- Cac thong tin, bai dich can ghi rd xuit xt cua nguodn di liéu. Déi véi bai dich can
chup toan vén bai bao tiéng nuéc ngoai giii kém theo ban dich.

* BAI VIET XIN GU1 VE TAP CHi Y DUGC HOC QUAN SU - HOC VIEN QUAN Y
SO 160 DUONG PHUNG HUNG, HA BONG - HA NOI
PIEN THOAI: 069. 566. 250 HAC GUI THEO BIA CHi EMAIL: tcydhgs@vmmu.edu.vn
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