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2EMHFWLYHV��To�evaluate�the�e௻cacy�of�combined�hyperbaric�oxygen�therapy�with�other�methods�in�the�
WUHDWPHQW�RI�LVFKHPLF�VWURNH�SDWLHQWV�

6XEMHFWV�DQG�PHWKRGV��$Q�XQFRQWUROOHG�LQWHUYHQWLRQDO�VWXG\�FRQGXFWHG�RQ����LVFKHPLF�VWURNH�SDWLHQWV�
WUHDWHG�DW�WKH�'HSDUWPHQW�RI�5HKDELOLWDWLRQ��0LOLWDU\�+RVSLWDO������IURP�6HSWHPEHU������WR�$XJXVW�������
0XVFOH�VWUHQJWK�ZDV�DVVHVVHG�XVLQJ�WKH�05&�VFDOH��,QGHSHQGHQFH�LQ�DFWLYLWLHV�RI�GDLO\�OLYLQJ�ZDV�HYDOXDWHG�
XVLQJ�WKH�%DUWKHO�VFDOH��1HXURORJLFDO�LPSDLUPHQW�ZDV�DVVHVVHG�XVLQJ�WKH�1,+66�VFDOH�

5HVXOWV��7KH�SURSRUWLRQ�RI�SDWLHQWV�ZLWK�PXVFOH�VWUHQJWK�JUDGH�����������DQG�JUDGH��� ��������EHIRUH�
treatment�signi¿cantly�decreased�after�treatment�(to�20%�and�20%,�respectively),�with�a�p-value�<�0.05.�
3DWLHQWV¶� LQGHSHQGHQFH� LQ� GDLO\� DFWLYLWLHV� EHIRUH� WUHDWPHQW� ������ GHSHQGHQW�� RI� ZKLFK� ������ ZHUH�
completely� dependent,� 60.0%� partially� dependent)� showed� statistically� signi¿cant� improvement.� After�
WUHDWPHQW��QR�SDWLHQWV�UHPDLQHG�FRPSOHWHO\�GHSHQGHQW��������ZHUH�VWLOO�SDUWLDOO\�GHSHQGHQW������ZHUH�
independent,�and�13.3%�were�fully�independent�(p�<�0.05).�The�mean�NIHSS�score�signi¿cantly�decreased�
IURP�������������EHIRUH�WUHDWPHQW�WR��������0.89�after�treatment�(p�<�0.05).
&RQFOXVLRQ��7KHUH�ZDV�D�SRVLWLYH�LPSURYHPHQW�LQ�PXVFOH�VWUHQJWK��GDLO\�DFWLYLW\�IXQFWLRQ��DQG�FRJQLWLYH�
function�according�to�the�NIHSS�in�ischemic�stroke�patients�receiving�adjunctive�hyperbaric�oxygen�therapy.
.H\ZRUGV��Ischemic�stroke,�rehabilitation,�hyperbaric�oxygen�therapy.
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&HUHEUDO� VWURNH� LV� D� FRPPRQ� GLVHDVH� LQ� WKH�
HOGHUO\�� 7KH� GLVHDVH� RFFXUV� VXGGHQO\�� FDQ� FDXVH�
UDSLG� GHDWK� RU� OHDYH� PDQ\� VHYHUH� QHXURORJLFDO�
sequelae,�seriously�aႇecting�the�quality�of�life�and�
IXQFWLRQ�RI�WKH�SDWLHQW��$FFRUGLQJ�WR�VWDWLVWLFV�IURP�
the� World� Health� Organization,� globally� in� 2016,�
cerebral� stroke� had� the� second-highest� mortality�
rate� (11.3%)� and� the� third-highest� rate�of� causing�
long-term� disability� among� diseases.� In� Vietnam,�
FHUHEUDO�VWURNH�KDV�EHFRPH�D�PDMRU� LVVXH� IRU� WKH�
QHXURORJ\� DQG� HPHUJHQF\� UHVXVFLWDWLRQ� VHFWRUV��
with�about�230,000�new�cases�each�year;�it�is�one�
RI� WKH� WHQ� OHDGLQJ� FDXVHV� RI� GHDWK� LQ� WKH� HOGHUO\�
(accounting� for� 27%).�Furthermore,� with� ischemic�
stroke,� up� to� 50%� of� surviving� patients� after�
treatment�experience�sequelae�ranging�from�mild�to�
disabling,�making� ischemic�and� its� consequences�
WUXO\� D� EXUGHQ� IRU� WKH� SDWLHQWV� WKHPVHOYHV�� WKHLU�
IDPLOLHV�� DQG� VRFLHW\�� +RZHYHU�� UHFHQW� DGYDQFHV�

in�medicine,� especially� in� the� ¿elds� of� neurology,�
YDVFXODU� PHGLFLQH�� HWF��� KDYH� RSHQHG� PDQ\� QHZ�
GLUHFWLRQV�LQ�LQWHUYHQWLRQ�WUHDWPHQW�DQG�UHKDELOLWDWLRQ�
IRU�LVFKHPLF�VWURNH�SDWLHQWV��$FFRUGLQJO\��WKH�EDVLF�
JRDOV� RI� WKH� WUHDWPHQW� DQG� UHKDELOLWDWLRQ� SURFHVV�
UHFRPPHQGHG� LQFOXGH� SURWHFWLQJ� EORRG� YHVVHOV��
SURWHFWLQJ� QHUYHV�� VWLPXODWLQJ� DQJLRJHQHVLV��
QHXURJHQHVLV��DQG�QHXUDO�SODVWLFLW\�>�@�

Studies� have� clearly� shown� that� brain� tissue� is�
very�sensitive�to�oxygen�deprivation.�If�not�supplied�
with�enough�oxygen�for�a�short�time,�nerve�cells�in�
WKH�EUDLQ�ZLOO�ZHDNHQ�DQG�ORVH�IXQFWLRQ��7KHUHIRUH��
early�intervention�and�adequate�oxygen�supply�are�
DPRQJ� WKH� GHFLVLYH� IDFWRUV� LQ� WUHDWLQJ� LVFKHPLF�
stroke.�Hyperbaric�oxygen�therapy�(HBOT)�has�been�
DSSOLHG�FOLQLFDOO\�IRU�RYHU����\HDUV�DQG�KDV�VKRZQ�YHU\�
promising�eႇectiveness� in� treating� conditions� such�
as�carbon�monoxide�poisoning,�gas�embolism,�gas�
gangrene,�diႈcult-to-heal�wounds…�In�recent�years,�
this�therapy�has�been�proven�eႇective�for�damaged�
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EUDLQ� WLVVXH� E\� UHGXFLQJ� WKH� VL]H� RI� JDV� EXEEOHV�
and� increasing�the�partial�pressure�of�oxygen�in�all�
tissues,�especially�oxygen-poor� tissues.�HBOT�can�
DOVR� EH� FRPELQHG� ZLWK� LQWHUQDO�PHGLFLQH� PHWKRGV�
and�rehabilitation�exercises�to�enhance�the�recovery�
eႇectiveness�for�patients.�Globally,�there�have�been�
many� studies� on� the� eႇectiveness� of� neurological�
UHKDELOLWDWLRQ� LQ� LVFKHPLF� VWURNH� SDWLHQWV� XVLQJ�
HBOT.� However,� in� Vietnam,� there� are� not� many�
systematic�studies�on�this�issue.�We�conducted�this�
study� to� evaluate� the� eႇectiveness� of� combining�
HBOT�therapy�in�the�treatment�of�ischemic�patients�
DW�0LOLWDU\�+RVSLWDO�����
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�����6XEMHFWV

��� LVFKHPLF� VWURNH� SDWLHQWV� WUHDWHG� DW� WKH�
'HSDUWPHQW�RI�5HKDELOLWDWLRQ��0LOLWDU\�+RVSLWDO������
from�September�2023�to�August�2024.

-� Inclusion� criteria:� patients� aged� 18� years� or�
ROGHU�� ZLWK� &7� RU� 05,� VKRZLQJ� LVFKHPLF� OHVLRQV��
GLDJQRVHG� ZLWK� LVFKHPLF� LQ� WKH� UHFRYHU\� SKDVH�
(after�24�hours� to�6�months);�patients�with�NIHSS�
score�≤�10�points.

-� Exclusion� criteria:� ischemic� patients� with�
KHPRUUKDJLF� WUDQVIRUPDWLRQ� RU� ULVN� RI� FHUHEUDO�
hemorrhage;�patients�with�pacemakers;�patients�with�
acute� or� chronic� diseases� aႇecting� the� evaluation�
criteria� for� recovery� eႇectiveness;� patients� with�
contraindications�to�HBOT�therapy;�patients�or�their�
IDPLOLHV�ZKR�GLG�QRW�DJUHH�WR�SDUWLFLSDWH�LQ�WKH�VWXG\�

�����0HWKRGV�

-�Study�design:�uncontrolled�clinical�intervention.
-� Sampling� and� sample� size:� convenience�

VDPSOLQJ�

-� Treatment� method:� all� patients� were� treated�
DFFRUGLQJ� WR� D�JHQHUDO� SURWRFRO�� LQFOXGLQJ� LQWHUQDO�
PHGLFLQH� WUHDWPHQW�� UHKDELOLWDWLRQ� WUHDWPHQW�� DQG�
combined� HBOT� therapy,� at� the� Department� of�
Rehabilitation,�Military�Hospital�103.�HBOT�therapy�
ZDV�SHUIRUPHG�DFFRUGLQJ�WR�WKH� WHFKQLFDO�SURFHVV�
guide� for� hyperbaric� oxygen� treatment,� issued�
with� Decision� No.� 2539/QD-BYT,� dated� June� 19,�
2019,�by� the�Ministry�of�Health.�A�single-chamber�
procedure�was� applied,� 60�minutes/session,� once�
daily,�for�14�days.�Treatment�started�at�1.2�atm�on�
the�¿rst�day,�increased�by�0.1�atm/day,�maintained�
at�1.6-1.8�atm.

-�Study�variables:�
�� *HQHUDO� FKDUDFWHULVWLFV� RI� SDWLHQWV�� DJH��

JHQGHU��FRPRUELGLWLHV��ORFDWLRQ�RI�SDUDO\VLV���

Treatment� eႇectiveness:� assessed� through�
changes�in�indices�of�muscle�strength;�independence�
in�daily�activities;�level�of�neurological�function�decline.

+� Assessment� times:� before� HBOT� treatment�
DQG���PRQWK�DIWHU�WUHDWPHQW�

+�Some�adverse�eႇects�due�to�HBOT�therapy.
-�Criteria�applied�in�the�study:
��$VVHVVPHQW� RI� LQGHSHQGHQFH� LQ� GDLO\� OLYLQJ�

using� the� Barthel� Index� with� 4� levels:� totally�
independent�(80-100�points),�minimally�independent�
(60-79�points),� partially�dependent� (40-59�points),�
very�dependent�(20-39�points).

��$VVHVVPHQW� RI�PXVFOH� VWUHQJWK� DFFRUGLQJ� WR�
WKH�05&� VFDOH� �0HGLFDO� 5HVHDUFK� &RXQFLO� VFDOH�
for� muscle� strength),� with� 6� levels:� no� muscle�
contraction�(0�points);�slight�muscle�contraction�but�
no�movement�(1�point);�movement�possible�without�
gravity�(2�points);�movement�against�gravity�but�no�
resistance�(3�points);�movement�against�moderate�
resistance� (4� points);� normal� muscle� strength,�
movement�against�maximal�resistance�(5�points).

��$VVHVVPHQW� RI� QHXURORJLFDO� IXQFWLRQ� GHFOLQH�
according�to�the�NIHSS�scale:�no�stroke�(0�points);�
mild� stroke� (1-4� points);� moderate� stroke� (5-15�
points);�severe� stroke� (16-21�points);� very� severe�
stroke�(>�21�points).

-� Ethics:� the� project� was� approved� by� the�
(WKLFV�&RPPLWWHH�RI�WKH�0LOLWDU\�0HGLFDO�$FDGHP\�
(Decision� No.� 3389/QD-HVQY).� All� patient�
information�was�kept�con¿dential�and�used�only�for�
UHVHDUFK�SXUSRVHV�

-� Data�processing:� using�SPSS� 22.0� software;�
presented�as�percentages�(%),�mean�values.�Chi-
square� test� ( ²)� used� for� comparing� 2� variables.�
Diႇerences�were�considered�statistically�signi¿cant�
ZKHQ�S�<�0.05.

���5(68/76

�����*HQHUDO�FKDUDFWHULVWLFV�RI�VWXG\�SDWLHQWV

-�Gender:�19�male�patients�(63.3%)�and�11�female�
patients�(36.7%).�Male/female�ratio�≈�1.7/1.

-�Age:�patients�ranged�from�44-82�years�old,�with�
an�average�age�of�66.85��������\HDUV���

-�Comorbidities:
+�No�comorbidities:�5�patients�(16.7%).
+� With� comorbidities:� 25� patients� (83.3%),�

including�hypertension:�19�patients�(63.3%);�diabetes�
mellitus:�12�patients�(40.0%);�dyslipidemia:�8�patients�
(26.7%);�other�diseases:�11�patients�(36.7%).

-�Distribution�of�patients�by�location�of�paralysis:
+�Left�hemiplegia:�13�patients�(43.3%).��
+�Right�hemiplegia:�17�patients�(56.7%).
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3.2.�Treatment�eႈcacy�and�adverse�eႇects�of�HBOT�therapy
7DEOH����Evaluation�of�the�eႈcacy�of�HBOT�therapy�when�combined�with�treatment

,QGH[
%HIRUH $IWHU���PRQWK

S
1XPEHU�RI�SDWLHQWV 1XPEHU�RI�SDWLHQWV

MRC�Scale

� � �

<�0.05

� 12�(40.0%) 6�(20.0%)
2 12�(40.0%) 6�(20.0%)
� 6�(20.0%) 12�(40.0%)
� � 6�(20.0%)
� � �

Barth�Scale

9HU\�GHSHQGHQW 12�(40.0%) �

<�0.05
3DUWLDOO\�GHSHQGHQW 18�(60.0%) 20�(66,7%)
0LQLPDOO\�LQGHSHQGHQW � 6�(20,0%)
7RWDOO\�LQGHSHQGHQW � 4�(13,3%)

NHISS�Scale�(X̅�±�SD) 6.98�±�2.12 4.23�±�0.89 <�0.05

-�Unwanted�eႇects�when�combined�with�HBOT�
WKHUDS\�

+�Tinnitus:�8�patients�(26.7%).

+�Feeling�of�suႇocation:�3�patients�(10.0%).

+�No�cases�experienced�complications�of�oxygen�
SRLVRQLQJ��HDUDFKH��KHDGDFKH��QDXVHD��KLJK�EORRG�
SUHVVXUH���

���',6&866,216

�����&KDUDFWHULVWLFV�RI�VWXG\�SDWLHQWV

In�our�study,�male�patients�(63.3%)�outnumbered�
female�patients�(36.7%);�the�male/female�ratio�was�≈�
�������7KLV�UHVXOW�LV�VLPLODU�WR�VWXGLHV�E\�'XRQJ�9DQ�+DL�
�PDOH�SDWLHQWV����� WLPHV�PRUH� WKDQ� IHPDOH�SDWLHQWV��
DQG�/H�7KL�+RQJ��PDOH�IHPDOH�UDWLR��������>����@���

Patients� ranged� from� 44-82� years� old,�with� an�
average� age�of� 66.85�������� \HDUV��7KLV� UHVXOW� LV�
DOVR� VLPLODU� WR�'XRQJ� 9DQ� +DL¶V� VWXGLHV� �SDWLHQWV�
aged� 40-83,� average� 64.8� years)� and� Chen-Yu�
Chen’s�(average�patient�age�61.3�years).��

We� encountered� comorbidities� in� ischemic�
stroke� patients� such� as� hypertension� (63.3%),�
diabetes�mellitus� (40.0%),�dyslipidemia� (26.7%)....�
7KLV� LQGLFDWHV� WKDW� K\SHUWHQVLRQ� LV� D� ULVN� IDFWRU�
DQG�D�PDMRU�FDXVH�RI� LVFKHPLF�VWURNH��7KLV� UHVXOW�
is� consistent� with� the� study� by� Chen-Yu� Chen�
�K\SHUWHQVLRQ� LV� WKH� OHDGLQJ� ULVN� IDFWRU� LQ� WKH�
SDWKRJHQHVLV� RI� LVFKHPLF� VWURNH�� DFFRXQWLQJ� IRU�
50.0%�of�study�patients)�[8].��

There� were� 56.7%� of� ischemic� stroke� patients�
with�right�hemiplegia�and�43.3%�with�left�hemiplegia;�
FRQVLVWHQW�ZLWK�WKH�UHVHDUFK�UHVXOWV�RI�/H�7KL�+RQJ�

(rate�of� right�hemiplegia�patients�was�54.17%�and�
left�hemiplegia�was�45.83%)�[10].��

4.2.�Eႇectiveness�of�combined�HBOT�therapy�1�
PRQWK�DIWHU�SDWLHQW�GLVFKDUJH

$VVHVVPHQW� DFFRUGLQJ� WR� 05&� VFDOH�� %HIRUH�
WUHDWPHQW�� WKH� SURSRUWLRQ� RI� SDWLHQWV� ZLWK� PXVFOH�
strength� grade� 1� and� grade� 2� were� both� 40.0%.�
$IWHU�LQWHUYHQWLRQ��WKHVH�SURSRUWLRQV�ERWK�GHFUHDVHG�
to� 20.0%;� patients� with� muscle� strength� grade� 3�
accounted� for� 40.0%� and� grade� 4� accounted� for�
20.0%.�The� diႇerence� before� and� after� treatment�
was�statistically�signi¿cant,�with�p�<�0.05.��

,QGHSHQGHQFH�LQ�GDLO\�DFWLYLWLHV�DFFRUGLQJ�WR�WKH�
Barthel� Index:� before� treatment,� 40.0%� patients�
were� completely� dependent,� 60.0%� were� partially�
GHSHQGHQW� LQ� GDLO\� DFWLYLWLHV�� $IWHU� WUHDWPHQW�� QR�
patient�was�completely�dependent�in�daily�activities;�
meanwhile,� 66.7%� of� patients� were� partially�
dependent,�20.0%�were�partially�independent�(likely�
meaning�“independent”�based�on�scale�de¿nition),�
and� 13.3%� were� completely� independent� in� daily�
activities.�The�diႇerence�before�and�after�treatment�
was�statistically�signi¿cant,�with�p�<�0.05.�This�result�
diႇers�somewhat�from�the�study�by�Le�Thi�Hong�(in�
the� research� group� treated� with� combined� HBOT�
WKHUDS\�� DIWHU� WUHDWPHQW�� WKH� LQGHSHQGHQFH� UDWHV�
at�various�levels�were�79.2%,�minimally�dependent�
8.3%,� moderately� dependent� 10.4%,� completely�
dependent� 2.1%;� in� the� control� group� without�
combined�HBOT� therapy,� the� corresponding� rates�
were�52.4%;�16.7%;�26.3%;�4.7%).�This�might� be�
EHFDXVH� RXU� VWXG\� VDPSOH� VL]H� ZDV� VPDOO�� DQG�
ZH�XVHG�FRQYHQLHQFH�VDPSOLQJ��VR�LW�PLJKW�QRW�EH�
suႈciently�representative�of�a�population.��
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NIHSS� score:� the� average� score� before�
treatment�was� 6.98��� 2.12�points,� after� treatment�
it� was� 4.23� �� 0.89� points,� the� diႇerence� before�
and�after�treatment�was�statistically�signi¿cant�with�
p� <� 0.05.�This�may� indicate� that� using� combined�
HBOT� therapy�with� other�methods� helps� improve�
the�NIHSS�score� in� ischemic�stroke�patients�after�
WUHDWPHQW���

Adverse� eႇects:� The� rate� of� encountering�
adverse� eႇects� and� complications� in� this� study�
was� very� low,� including� only� 8� patients� (26.7%)�
with� tinnitus,� 3� patients� (10.0%)� with� a� feeling� of�
stuႈness�(these�symptoms�usually�only�appeared�
in�the�¿rst�2-3�hyperbaric�oxygen�sessions�and�did�
QRW� UHDSSHDU� DIWHUZDUGV��� QR� FRPSOLFDWLRQV� VXFK�
as� oxygen� toxicity,� ear� pain,� headache,� nausea,�
K\SHUWHQVLRQ� ZHUH� HQFRXQWHUHG�� 7KLV� UHVXOW� LV�
FRQVLVWHQW� ZLWK� 9X� 9DQ� +X\QK¶V� VWXG\�� FRPPRQ�
adverse�eႇects�of�HBOT�are�tinnitus�(75%),�feeling�
hot,�stuႇy�(35%),�hypertension�(12.5%).��

7KXV�� LW� FDQ� EH� VDLG� WKDW� XVLQJ� FRPELQHG�
HBOT� with� other� methods� in� treating� ischemic�
VWURNH�SDWLHQWV�KHOSV�WR�SRVLWLYHO\� LPSURYH�PXVFOH�
VWUHQJWK��GDLO\�DFWLYLW\�IXQFWLRQ��DQG�GLVDELOLW\�OHYHO��
3UHOLPLQDU\�UHVHDUFK�KDV�QRW�UHFRUGHG�DQ\�VHULRXV�
adverse�eႇects�in�ischemic�stroke�patients�treated�
with�combined�HBOT.

���&21&/86,216

%DVHG� RQ� WKH� VWXG\� RI� ��� LVFKHPLF� VWURNH�
patients� treated� with� combined� HBOT� at� Military�
Hospital� 103� from� September,� 2023� to� August,�
2024,�the�conclusions�are:��

Regarding�the�combined�treatment�eႇectiveness�
of�HBOT�therapy:�Before�treatment,�the�proportion�
RI�SDWLHQWV�ZLWK�PXVFOH�VWUHQJWK�JUDGH���DQG�JUDGH�
2�were�both�40.0%;�after�treatment,�the�proportion�
RI�SDWLHQWV�ZLWK�PXVFOH�VWUHQJWK�JUDGH���DQG�JUDGH�
2�both�decreased� to�20.0%;� the�diႇerence�before�
and�after�treatment�was�statistically�signi¿cant,�with�
p�<�0.05.�Before�treatment,�100%�of�patients�were�
dependent�in�daily�activities�(of�which,�40.0%�were�
very�dependent,�60.0%�were�partially�dependent);�
DIWHU�WUHDWPHQW��QR�SDWLHQW�UHPDLQHG�YHU\�GHSHQGHQW�
in�daily�activities,� 66.7%�of� patients�were�partially�
dependent,� 20.0%� were� minimally� independent�
(likely� ‘independent’),� 13.3%� were� totally�
independent�in�daily�activities;�the�diႇerence�before�
and�after�treatment�was�statistically�signi¿cant,�with�
p�<�0.05.�There�was�an�improvement�in�the�NIHSS�
score� before� treatment� (6.98� �� 2.12� points)� and�
after�treatment�(4.23���0.89�points),� the�diႇerence�
was�statistically�signi¿cant,�with�p�<�0.05.��

Adverse�eႇects�of�HBOT�therapy:�Encountered�
in�8�patients�(26.7%)�with�tinnitus,�3�patients�(10.0%)�
with�a� feeling�of�stuႈness;�no�complications�such�
as� oxygen� toxicity,� ear� pain,� headache,� nausea,�
K\SHUWHQVLRQ�RFFXUUHG�
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