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ABSTRACT
Aim: to evaluate the inuence of HBOT to the side effect 

and quality of life after pelvic radiation. 
Methods: this is an open randomized, parallel, 

prospective study conducted in Department of Obstetry 
and Gynecology, Oncology Division and Department of 
Radiotherapy. Endoscopy procedure was performed in 
Department of Internal Medicine and tissue biopsy in 
Department of Pathology Anatomy. The hyperbaric oxygen 
therapy (HBOT) was done in Dr. Mintohardjo, Navy Seal 
Hospital Jakarta. The side effect was measured using LENT 
SOMA scale ratio, the quality of life used the Karnofsky 
score.  The difference of two mean was analyzed using 
student t test. 

Results: of 32 patients undergoing HBOT and 33 
patients as control, the ratio of ASE of control group was 
44.1±28.2%, HBOT group was 0.7±30.1%; p<0.001; the 
LSE of control group was 33.6±57.6%, HBOT group was
-19.6±69.4%; p=0.008. Quality of life of control group after 
intervention was 4.5±10.7%; HBOT group was 19.7±9.6%; 
p <0.001. After 6 months of intervention the quality of life 
was 2.5±16.1% in the control group, and HBOT group was 
15.2±14.7%; p =0.007.

Conclusion: the study showed that HBOT decreased 
acute and late side effect, also improved the quality of life of 
patients with proctitis radiation. 
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INTRODUCTION
Proctitis radiation is commonly found in cancer 

patients undergoing radiation therapy in pelvic area. 
Lashner1 found more than 50% of cancer patients 
undergoing radiation. The late side effects (LSE) of 
proctitis radiation was found in 5-10% of patients 
receivingpelvic radiation. Gilinsky2 reported acute side 
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effects (ASE) of radiation therapy occured in 50-78% 
of cases and LSE in 2.5-25% of cases. The occurrence 
of proctitis radiation depends on dosage, fraxination, 
area and technic of radiation.3 Reducing the side effect 
will improve cure rate.4 Radiotherapy on local late 
stadium of cervical cancer was external radiation 2Gy 
(200 cGY) per day, with frequency of 5 times a week, 
and a total of 25 times. After that it was continued with 
brachytherapy (afterloading technic) using dosage of 
2 x 8.5Gy (850 cGY).5  

Acute side effect (ASE) of pelvic radiation are 
diarrhea, abdominal pain, tenesmus and hematochezia 
which occur in the first month after radiation. The 
late side effects are the sign of ASE in severe form 
(abdominal pain, diarrhea with mucus and blood, and 
small form of fecal mass). The symptoms occured within 
6 months after radiation.6,7 Monfardini8 reported quality 
of life among cancer patients receiving treatment using 
Karnofsky score. American Society for Therapeutic 
Radiology and Oncology reported the importance of 
scoring system in ASE and LSE due to radiation using 
the Late Effect Normal Tissues Subjective Objective 
Management and Analytic (LENT SOMA) scale.9

The treatment of LSE of radiation is difcult and 
most of the time doesn’t succeed due to complexity of 
tissue damage after radiation. Efforts are performed 
to improve this condition; the hyperbaric oxygen 
(HBO) is one of the way.10 HBO procedure consist of 
delivering 100% oxygen (O2) with pressure between 2-3 
atmosphere absolute (ATA) in High Pressure Chamber 
(HPC). Wound healing improved by reducing the tissue 
hypoxia around the wound.11-2 HBOT administration 
of 2–3 ATA in 2 hours will increase NO (Nitric Oxide) 
of 4–5 times higher.13

In 1960, HBOT was done for the first time in 
Indonesia by Navy Seal in Surabaya.  Loedin14 in 1969, 
studied the use of HBOT in tetanus patients. Lisbon 
concensus in 2001 between ESTRO (European society 
for therapeutic radiology and oncology) and ECHM 
(European committee for hyperbaric medicine) 
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recommended the use of HBOT in cancer patients 
receiving radiation therapy.15-17 The objectives of 
this study was to evaluate the inuence of HBOT to 
side effect and quality of life of patients after pelvic 
radiation. 

METHODS
This is an open randomized, parallel, prospective 

study among neck cervical cancer patients aged < 

55 years old, stage I – IIIB that had received pelvic 
radiation following the protocol in Radiology Depart-
ment, Sub division of Radiotherapy, School of Medicine 
University of Indonesia, Cipto Mangunkusumo hospital, 
from July 2004 until January 2006. The Exclusion 
criteria: pneumothorax, metabolic disease, diabetes 
mellitus, malnutrition, other chronic disesases, depres-
sion and not willing to join the study. To subjects 
agreeing to join the study, informed consent form 
was signed. 
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In 65 patients fulllling the inclusion criteria, the 
block randomization was performed and resulted in 32 
patients received HBOT and 33 patients as control group. 
Side effect was measured using LENT SOMA scale. 
Routine laboratory test will be performed in all subjects, 
rectosigmoidoscopy and biopsy through endoscopy, 
clinical scoring of quality of life were measured by the 
Karnofsky score. 

Data were analyzed using SPSS 11 program. First 
evaluation was performed from the rst until six months 
after pelvic radiation. Second evaluation  was performed 
in the first until two months later in both group (32 
patients in HBOT group and 33 patients in control group). 
Third evaluation was performed within six months after 
the rst evaluation of 26 patients receiving HBOT and 
of 21 control patients. Quality of life was measured 
with Karnofsky score and ratio of side effect using the 
LENT SOMA scale.

Place and Time 
The study was conducted in Radiotherapy 

Department. Endoscopy procedure was done in 
Gastroenterology Division, Department of Internal 
Medicine; histopatology was peformed in Department of 
Patology Anatomy, School of Medicine, University of 
Indonesia, Cipto Mangunkusumo Hospital. The HBOT 
was performend in Dr. Mintohardjo, Navy Seal hospital 
Jakarta. Every patient was prospectively followed for 
6 months.

Statistical Analysis
First step of the study was analyzed using the ratio 

of LENT SOMA scale (appendix 1) and statistical 
analysis was performed using two different mean 
unpaired t tests. Second step of the study measured the 
Karnofsky score (appendix 2) and statistical analysis was 
done using two different mean unpaired t tests.

RESULTS
Among cervical neck cancer patients from 

Oncology polyclinic, Department of Obstetry and 
Gynecology that had performed pelvic radiation in 
Radiotherapy Department Cipto Mangunkusumo 
Hospital, we determined the stadium, recorded the side 
effect of radiation clinically using LENT SOMA scale 
and performed endoscopy in gastrointestinal division, 
Department of Internal Medicine. The quality of life was  
determined by the Karnofsky score. The results of 
demograc characteristic are showed in table 3. 

The characteristic and total dose of radiation 
between the two groups are similar. (Table 3)

The first evaluation conducted before HBOT 
included recording of quality of life using Karnofsky 
score, side effect using LENT SOMA scale, later called 
K-1 and Lent-1, the results are shown in table 4. 
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This study will analyze the difference mean before 
and soon after intervention, reported in percentage. Any 
difference of quality of life and side effect, before and 
after HBOT will be later called ∆K21 and ∆Lent21. 

The difference ratio before intervention and on 6 
months will be reported in percentage. The study will 
report also the difference in quality of life, side effect 
after 6 months, after intervention and will be called as 
∆K31, ∆Lent31, ∆MVD31. (Table 5)

The variables analyzed will include quality of life 
and side effect.

DISCUSSION
Short term effect of HBO was vasoconstriction and 

followed by vasodilatation; increased oxygen supply 
that reduced tissue oedema, activated phagocytosis 
function, increased the effect of anti inammation,15-17 
and the long term effects were neovascularization17,18 
induced collagen production through fibroblast as 
shown by wound healing and tissue regeneration on 
radiation. 

A total of 75 subjects with cervical neck cancer 
after pelvic radiation eligible for the study were grouped 
as followed: 35 patients received HBOT and 40 patients 

are taken as control. In the rst group, 3 patients failed 
to complete treatment procedure due to difculty to 
attend regular visit to receive treatment. In the 
control groups, 7 patients were failed to evaluate; 4 
patients were lived outside Jakarta and not available to 
be followed up and 3 patients were dropped out. Among 
32 patients receiving HBOT, most of them received 
HBOT for more than 18 times, but during 6 months 
follow up only 26 patients still on the study, and 6 
patients were died. All patients were in control group, 
were still in the study of 1 until 2 months after radiation. 
During followed up time of 6 months 9 patients died 
and 2 patients moved out to other city.

In this study, the evaluation of clinical parameter 
among subjects of cervical neck cancer after radiation 
was discussed as follows:

Side Effect Improvement After Radiation
The LENT SOMA scale was used to evaluate ASE. 

We calculated the percentage of different mean of ASE 
soon after HBOT and before the statistical analysis 
showed signicant different (p < 0.001) compared to 
control group.

It showed that HBOT strongly reduced ASE after 
pelvic radiation. This result supported by the study of 
Feldmeier17 that showed serial cases of 8 patients after 
pelvic radiation, 7 patients experienced proctitis, 4 of 
those patients were improved. One patient had enteritis 
and did not showed any improvement

The LSE of pelvic radiation was calculated from 
percentage of difference mean of side effect occurred 
in 6 months after intervention and before HBOT. The 
results were compared to control group. The statistical 
analysis showed significant different (p = 0.008). 
This ndings were similiar to studies by Mayer16 and 
Feldmeier17 that showed HBOT reduced side effect 
and tranfusion after pelvic radiation. Gouello reported 
retrospective study of 36 patients and 2 of 3 patients 
with chronic complaints in GIT tract were improved 
after HBOT. 

Quality of Life Improvement After Radiation
We found improvement in quality of life among 

cervical neck cáncer after radiation using the Karnofsky 
score. The statistical analysis using unpaired t-test  
showed the mean of Karnofsky score before and after 
intervention (∆Karnofsky1-2) in HBOT group were 
signicantly different compared to control (p<0.001). The 
same results also showed after 6 months of intervention 
(p = 0.007).  These results were supported by the study 
of Mayer et al16 that HBOT reduced the severity of 
symptoms due to radiation that improved the quality 
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of life. Marx18,19 had explained the tissue injury after 
radiation that resulted in 3H: hypoxia, hypocellular, 
hypovascular, and HBOT will increased oxygen perfusion 
and increase neovascularization in the injured tissue.

The study limitation was the design; patients were 
aware of their treatment, so the subjective bias from 
patients could be inuenced by the results.

CONCLUSION
The HBOT procedure yield hyperoxia, hypervascu-

lar and hypercellular that improved the tissue damage 
after pelvic radiation. This condition will decreased acute 
and late side effect showed by LENT SOMA scale and 
improved quality of life shown by Karnofsky score.
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