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Abstract

Purpose:
We aimed to evaluate long-term treatment 

outcomes and toxicity profile of postoperative 
radiotherapy (PORT) in Saudi women with 
uterine cancers.

Methods and Materials:
Medical records of patients with 

histopathologically proven uterine cancers were 
reviewed and identified those who received 
PORT (45-50.4 Gy in 25-28 fractions) followed 
by vaginal brachytherapy (15-20 Gy in 3 to 4 
sessions) after total abdominal hystrectomy 
and bilateral salpingo-oophorectomy (TAH-
BSO) in our center between August 2007 
and April 2012. Data regarding the safety 
profile, locoregional control (LRC) or distant 
metastases control (DMC) and overall survival 
(OS) rates were analyzed.

Results: 
Median follow-up period was 60 months 

(range, 12-70) for 89 patients. Predominant 
histological type was endometrial (59 patients), 
followed by carcinosarcoma (17 patients) and 
leiomyosarcoma (13 patients). Median age 

at time of diagnosis was 57.6, 56 and 51.1 
years for endometrial, carcinosarcoma and 
leiomyosarcoma respectively. LRC rates were 
80.9%, 87.1% and 100% for leiomyosarcoma, 
carcinosarcoma and endometrial carcinoma 
respectively (p 0.4). DMC rates were 69.3%, 45% 
and 16.3% for endometrial, leiomyosarcoma 
and carcinosarcoma respectively (p 0.0001). 
Five-year OS rates were 71.1%, 60% and 
16.3% for endometrial, leiomyosarcoma and 
carcinosarcoma respectively (p 0.001). Cox-
proportional hazard ratio model showed body 
mass index, FIGO stage, lymphovascular 
invasion in endometrial carcinoma, tumor 
size in leiomyosarcoma and histology in 
carcinosarcoma important prognostic factors 
for LRC. Acute grade 3 and 4 proctitis/enteritis 
seen only in 4 patients (4.5%) and late toxicities 
were minimal.

Conclusion: 
PORT in Saudi women with uterine cancers 

showed better LRC, DMC and OS rates with 
minimal toxicity. 

Keywords: 
Postoperative radiotherapy, uterine 

carcinomas, Saudi women

Introduction
Uterine cancer is the tenth most common 

cancer in Saudi Arabia; it is also the second most 
common gynecologic malignancies in women 

and endometrial carcinoma is the most common 
histologic type (1). For endometrial carcinoma, 
surgery is the primary treatment involving a total 
abdominal hysterectomy, bilateral salpingo-
oophorectomy (TAH+BSO), pelvic and para-
aortic lymphadenectomy, and pelvic washings, 
with five year survival rates of 78% (2, 3). 
Randomized trials by Post-operative Radiation 
therapy in endometrial carcinoma (PORTEC) 
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and Gynecological Oncology Group 99 (GOG-
99) have shown significant reduction of the risk 
of pelvic and vaginal recurrence by adjuvant 
radiotherapy, although a survival benefit is 
not yet proven (4, 5). Thus radiotherapy remains 
mainstay of the adjuvant treatment.

Uterine sarcomas are rare and account 
for 3-7% of all uterine malignancies and 
are associated with dismal prognosis. 
Histologically, it is divided into three parts: (a) 
leiomyosarcoma, (b) carcinosarcoma or mixed 
Mullerian tumors and (c) endometrial stromal 
sarcoma (6).  Uterine sarcomas are treated in 
similar way as to endometrial carcinoma with 
TAH+ BSO excluding lymph node dissection 
followed by adjuvant radiotherapy and systemic 
chemotherapy due to increased tendency to 
metastasize (7).

We aimed to evaluate the efficacy, toxicity 
and treatment outcomes of postoperative pelvic 
radiotherapy by three dimensional conformal 
(3DCRT) followed by high dose rate vaginal 
brachytherapy in Saudi women with all types 
of uterine cancers and also to evaluate the 
prognostic factors affecting locoregional and 
distant control.

Materials and Methods

Eligibility
After getting approval from institutional 

Review Committee, medical records of 
patients with uterine cancers were looked 
for demographic, symptomatology, tumor 
characteristics, radiologic imaging, pathology, 
radiation therapy techniques, additional systemic 
chemotherapy regimen, acute and chronic side 
effects and response rates. Patients with uterine 
cancers between August 2007 and April 2012 
were studied when they met the following 
eligibility criteria:

(1) Histologically proven endometrial 
carcinoma, leiomyosarcoma and 
carcinosarcoma of corpus uteri;

(2) Clinico-pathologic FIGO stage IB-
IVA with no other evidence for distant 
metastasis outside the pelvis; 

(3) Eastern Co-operative Oncology Group 
(ECOG) performance status 0-2; and 

(4) Patients received postoperative pelvic 
radiation therapy followed by high dose 
rate vaginal brachytherapy

Patients with a previous history of abdominal 
or pelvic radiotherapy and prior chemotherapy 
were excluded. 

Treatment techniques

Surgery
All endometrial cancer and carcinosarcoma 

patients underwent TAH and BSO with 
pelvic and para-aortic lymphadenectomy and 
leiomyosarcoma patients underwent TAH and 
BSO without lymph node dissection.  After 
6-8 weeks of surgery all patients were referred 
to radiotherapy department for postoperative 
radiation therapy (PORT).

Postoperative radiation therapy techniques
All patients were simulated using Siemens 

Emotions 6 computed tomography (CT) 
simulator. Contrast enhanced axial images of 5 
mm slice thickness were obtained from the top 
of fourth lumbar (L4) vertebra to 5 cm below 
ischial tuberosities. After the acquisition of CT 
data, delineation of contouring of CTV (vaginal 
cuff, parametrial soft tissue, external, internal 
iliac, presacral and common iliac lymph nodes), 
planning target volume (PTV) = CTV + 1 cm 
margin and critical structures (urinary bladder, 
rectum, small bowel) was performed using 
Varian Eclipse Contouring software by two 
radiation oncologists according to Radiation 
Therapy Oncology Group (RTOG) guidelines 
(8). After contouring treatment planning for 
conformal therapy (3DCRT) was carried out by 
two medical physicists. Treatment plans were 
made using box field technique for 3DCRT. The 
PTV was prescribed to 45-50.4 Gy in 25-28 
fractions, 1.8 Gy per fraction, one fraction per 
day. Efforts were made to receive 45-50.4 Gy to 
95% of PTV and to reduce hot spots less than 
120%. During planning, total doses to the small 
bowel, rectum and bladder were constrained to 
< 40 Gy, < 45Gy and 45 Gy respectively. After 
completion of pelvic external beam irradiation, 
high dose rate (HDR) vaginal brachytherapy 
(VBT) was given. Total VBT dose was 15-20 Gy 
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delivered in 3-4 sessions (each session three days 
apart). The reference point for dose prescription 
was 0.5 cm from surface of vaginal applicators.

adjuvant chemotherapy
Additional adjuvant chemotherapy was given 

to high risk FIGO II (G3, papillary serous and 
clear cell types), FIGO III, IVA endometrial 
cancers and all stages carcinosarcoma patients 
initially 6 weeks after surgery, before starting 
radiation therapy. Adjuvant chemotherapy 
consisted of four cycles of Paclitaxal (175mg/
m2) and Carboplatin (350 mg/m2) every 21 days. 
Dose modifications were done according to side 
effects and tolerance of patients.

toxicity and response evaluation 
During radiation therapy, patients were 

evaluated every week for weight, performance 
status, hematology/chemistry and side effects. 
The National Cancer Institute Common Toxicity 
Criteria (NCI-CTC) version 2.0, were used 
to score acute radiation toxicity (≤ 90 days 
from start of radiation therapy). The Radiation 
Therapy Oncology Group (RTOG) Late 
Radiation Morbidity Scoring Criteria were used 
to score radiation toxicity persisting beyond 90 
days from the completion of radiotherapy. After 
completion of therapy, periodic follow ups were 
carried out every 3 months for first two years and 
every 6 months subsequent 3rd to 5th year with 
physical and per vaginal examination, Pap smear 
and CT chest, abdomen and pelvis.

Statistical analysis 
The primary endpoints were toxicity, 

locoregional control (LRC) and distant metastases 
control (DMC), disease free survival (DFS) and 
the overall survival (OS) rates. DFS was defined 
as the duration between the completion of PORT 
and the date of documented disease recurrence, 
death resulting from the cancer, and/or last 
follow-up visit (censored). OS was defined as the 
duration between the completion of PORT and 
the date of patient death or last follow-up visit 
(censored). The probabilities of locoregional and 
distant control, DFS and OS were determined 
with the Kaplan-Meier method. The comparisons 
for various endpoints were performed using 

the log-rank test. The Student’s unpaired t-test 
was used to determine the significance of the 
difference between two groups. A p value of 0.05 
was considered statistically significant. Cox-
proportional hazard model was used to calculate 
the key prognostic factors affecting LRC, DMC, 
DFS and OS. Statistical analyses were performed 
using the computer program SPSS (Statistical 
Package for the Social Sciences, version 17.0, 
SPSS Inc, Chicago, IL).

Results
A total of 89 patients with uterine cancers 

were given PORT and were followed for a period 
of 60 months (range: 12-70). Characteristics 
of patients are shown in Table 1. Endometrial 
carcinoma was predominant histology (66.3%) 
followed by carcinosarcoma (19.0%) and 
leiomyosarcoma (14.7%). Median time between 
surgery and radiotherapy was 7.1 weeks (range: 
5-24). For patients who were given adjuvant 
chemotherapy, the mean time between surgery 
and radiotherapy was 13 weeks (11-18). The median 
dose to PTV was 47.5 Gy (range: 45-50.4) and 
VBT dose was 15 Gy at 0.5 cm from surface of 
applicators and mean radiotherapy duration was 
6.5 weeks (range: 6- 8).

Toxicity profile
Radiotherapy treatment was generally well 

tolerated by all patients with grade 1 and 2 
acute side effects and only four patients (3.42%) 
had grade 3 enteritis (Table. 2). Patients who 
received additional systemic chemotherapy, 
febrile neutropenia was seen in two patients 
(5.7%), which required hospitalization and 
Granulocyte- colony stimulating factor (GCSF) 
support. Late toxicity was seen only in one 
patient who presented with sub-acute intestinal 
obstruction which was managed conservatively.
Locoregional control, distant control and overall 
survival rates

endometrial carcinoma
The Kaplan-Meier estimates of LRC, DMC, 

DFS and OS were 80.9%, 69.3%, 70.6% and 
71.1% respectively (Fig. 1 - A, B, C and D). Five 
patients developed locoregional recurrences (in-
field). One patient had vaginal recurrences (1.7%) 
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Table 1. Patients characteristics 
Abbreviations: n= number, HTN= hypertension, DM= diabetes mellitus, BMI= body mass index, FIGO= International 
Federation of Gynecologists and Obstetricians, PALN= para-aortic lymph nodes, LVSI= lymphovascular invasion, G= grade, 
ER= estrogen receptors, PR= progesterone receptors, EBRT= external beam radiation therapy, Gy= Gray

and three patients have pelvic nodal recurrence 
(5.1%). Distant metastases were seen in eight 
patients (13.6%) of whom two patients (3.4%) 
have simultaneous locoregional failures. First 
event was seen at 13 months of completion of 
treatment. Lungs (4 patients), liver (one patient) 
and para-aortic lymph nodes (3 patients) were 
common sites of metastasis. All patients received 

salvage chemotherapy. At 60 months of follow-
up, seven patients (11.9%) were dead; of whom 
one patient (1.7%) died of non-endometrial 
cancer related causes. Further subgroup analysis 
showed DFS was superior in FIGO stage I and 
II (93.8% and 71.4%) as compared to III and IV 
(22.7% and 0%) with p value < 0.001 (Fig. 2A). 
Presence of lymphovascular stromal invasion 
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(LVSI) resulted in 14.7% reduction in DFS rates 
(Fig.2B).

Cox-proportional hazard ratio model showed 
body mass index, FIGO stage, lymphovascular 
invasion and adjuvant chemotherapy as 
significant prognostic factors for LRC, DMC 
and OS (Table. 3).

Carcinosarcoma
The Kaplan-Meier estimates of LRC, DMC, 

DFS and OS were 87.1%, 16.3%, 17.9% 
and 16.3% respectively (Fig. 1 - A, B, C and 
D).  Despite excellent LRC rates, majority of 
patients (59%) developed metastases in lungs 
(6 patients), bones (3 patients) and brain (one 
patient).  Cox-proportional hazard ratio model 
showed carcinosarcoma itself and absence of 
chemotherapy poor prognostic factors for DMC 
(Table 3). 

Table 2. Incidence of grade 2 and 3 acute and late toxicities

Table 3. Cox Proportional Hazard analysis of prognostic factors on Locoregional, distant control and overall 
survival
‡ factors for endometrial carcinoma

† factors for leiomyosarcoma 

Abbreviations: OR= odds ratio, CI= confidence intervals, BMI= body mass index, FIGO= International Federation of 
Gynecologists and Obstetricians, LVSI= lymphovascular stromal invasion, ER= estrogen receptors, PR= progesterone 
receptors, CT= chemotherapy, RT= radiation therapy, Gy= Gray  
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figure 1.A

figure 1.C

figure 1.B

figure 1.D

figure 1: Kaplan Meier Curves of (A) locoregional Control, (B) distant metastases control, (C) disease free survival 
and (D) overall survival according to histologic types of uterine cancer

figure 2:  Kaplan Meier Curves of disease free survival in endometrial carcinoma according to (A) fIGo stage 
and (B) lymphovascular stromal invasion

figure 2.A figure 2.B



38

Five years treatment outcome of Postoperative radiotherapy in uterine cancers, M.A. Tunio, et. al.Five years treatment outcome of Postoperative radiotherapy in uterine cancers, M.A. Tunio, et. al.

figure 3. Kaplan Meier Curves of disease free survival 
according to tumor size in leiomyosarcoma

leiomyosarcoma
The Kaplan-Meier estimates of LRC, DMC, 

DFS and OS were 100%, 45%, 64.3% and 60% 
respectively (Fig. 1 - A, B, C and D).  Four 
patients developed distant metastasis in lungs 
(3 patients and bones (one patient). Tumor size 
above 5 cm was found as an important prognostic 
factor for DMC (Fig. 3) and (Table 3). 

Discussion
Postoperative pelvic radiation therapy 

(PORT) in uterine malignancies have shown 
to be associated with improved LRC and DFS 
by various trials, but treatment outcomes of 
PORT have not been studied in Saudi population 
previously. Our study revealed several interesting 
and different characteristics and outcomes which 
are different from similar previously published 
western data. First, our cohort of endometrial 
carcinoma and carcinosarcoma were obese with 
median BMI > 30 Kg/m2 with significant co-
morbidities, which is associated with poor LRC 
and OS as we reported previously (9). Further 
in our study, the patients with obesity and 
elevated BMI > 30 kg/m2 were mainly with good 
prognostic features, i.e., early stage disease and 
less lymphovascular invasion and ER and PR 
receptor positivity. Second, frequency of uterine 
sarcoma (leiomyosarcoma and carcinosarcoma) 
is significantly high as compared to reported 
western literature (10).  Third, positive lymph 
nodes were not found prognostic factors for 
LRC, DMC and OS contrary to reported in other 

studies (11).  Fourth, LRC, DMC, DFS and OS for 
endometrial carcinoma were equal or far better 
than other studies (12); however, LRC, DMC, DFS 
and OS for uterine sarcoma were similar to other 
studies (13).  Fifth, carcinosarcoma were seen at 
fifth decade of age and have elevated baseline 
serum CA-125 levels and with advanced stages 
which were associated with dismal survival 
similar to other studies (14).  Sixth, tumor size 
above 5 cm was found as an important prognostic 
factor for DMC and OS in leiomyosarcoma 
but grade and stage were not found significant 
factors for DMC and OS (15).

Further, adjuvant systemic chemotherapy prior 
to adjuvant radiotherapy has been employed in 
FIGO stages high risk II, III and IVA endometrial 
carcinoma and all stages of carcinosarcoma after 
surgery, with minimal improvement in DFS but 
with high hematological toxicity (16). However 
our study showed that incorporation of adjuvant 
chemotherapy prior to adjuvant radiotherapy 
was associated with reduced LRC (p value 
0.003) in patients with high risk II and III, IVA 
stage endometrial carcinoma and all stages of 
carcinosarcoma, yet there was minimal impact 
of additional adjuvant chemotherapy on distant 
control, DFS and OS. The possible explanation 
for high locoregional recurrences in adjuvant 
sequential chemotherapy and radiotherapy 
patients can be explained by delayed pelvic 
radiotherapy, i.e. mean time between surgery and 
radiotherapy was 13 weeks (11-18) as described in 
our previous publication (17).

Strengths of our study were the long follow 
up period of our cohort and use of 3DCRT in 
PORT and the limitations of our study were 
retrospective review, low sample size and 
heterogeneous cohort.

Conclusion
Our first retrospective review of uterine cancer 

Saudi patients who received PORT concludes 
following key points;

(a) Saudi women with endometrial cancers 
were found more obese with BMI > 30 k/
m2 and are associated with co-morbidities, 
which warrant a national level obesity 
awareness campaign.  



Five years treatment outcome of Postoperative radiotherapy in uterine cancers, M.A. Tunio, et. al.

39

G. J. O. Issue 16, 2014Five years treatment outcome of Postoperative radiotherapy in uterine cancers, M.A. Tunio, et. al.

(b) Frequency of uterine sarcoma is more in 
Saudi women as compared to other parts 
of world. These are far aggressive tumor 
than endometrial variant and associated 
with high distant metastasis even after 
pelvic irradiation.  

(c) Incorporation of better radiation therapy 
techniques; 3DCRT or intensity modulated 
radiation therapy will enhance LRC, DMC 
and DFS rates

(d) FIGO stage and LVSI are important 
prognostic factors for LRC rates in 
endometrial carcinoma

(e) Tumor size above 5 cm is an important 
prognostic factor for DMC and DFS in 
leiomyosarcoma and histology itself an 
important prognostic factor for LRC, 
DMC and DFS in carcinosarcoma.

(f) Our results did not support the 
cincorporation of sequential chemotherapy 
in adjuvant care of early endometrial 
carcinoma due to poor LRC rates, however 
future large trials should consider the 
appropriate sequencing of chemotherapy.
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