


Table of Contents

Original articles 

Pattern of Karyotypic aberrations in Pakistani Patients with de novo acute Myeloid leukemia ..........................................................06
Syeda Alia Abbas, Sadia Sultan, Sana Ashar, Syed Muhammad Irfan

Tinospora Cordifolia induces Cell Cycle arrest in Human Oral Squamous Cell Carcinoma Cells ...........................................................10
Parveen Bansal, Manzoor Ahmad Malik, Satya N Das, Jasbir Kaur

detection Mutations of JaK2 exon 12 in Patients with JaK2 (v617f)-negative Myeloproliferative disorders .....................................15
S. Z. Makani, N. Parsamanesh, S. Mirzaahmadi, M. Hashemi, F. Shaveisi-Zadeh, N. Mansouri, M. Ghazi, A. Movafagh

Hepatocellular Carcinoma Peritoneal Metastasis: role of Cytoreductive Surgery and Hyperthermic  
intraperitoneal Chemotherapy (HiPeC) ......................................................................................................................................................20
John Spiliotis, Georgios Nikolaou, Nikolaos Kopanakis, Dimitra Vassiliadou, Alexios Terra, Elias Efstathiou

The effect of dose-volume Parameters on Central nervous System relapse in Pediatric Patients  
with acute leukemia receiving Prophylactic Cranial irradiation ............................................................................................................24
Zeliha Guzeloz, Ayse Nur Demiral, Fatma Eren, Mehmet Adigul, Ahmet Ergin Capar, Handan Cakmakcı, Sebnem Yilmaz,  
Ozlem Tufekci, Hale Oren, Riza Çetingoz

long-term results of Post-operative Pelvic image guided intensity Modulated radiotherapy in Gynecological Malignancies ........30
Rashi Agrawal, Sowmiya Prithiviraj, Dinesh Singh, Vaishali Zamre, Sandeep Agrawal, Arun Kumar Goel, Kanika Gupta, Bala Subramanian

epidemiology and Survival analysis of Gastrointestinal Stromal Tumors in lebanon:  
real-life Study from a hospital tumor registry, 2000-2015 ....................................................................................................................38
Elie El Rassy, Fadi Nasr, Tarek Assi, Toni Ibrahim, Nathalie Rassy, Joseph Bou Jaoude, Marcel Massoud, Georges Chahine

Case reports

Giant Primary Sinonasal Mucosal Melanoma: a rare Malignancy ..........................................................................................................43
Mehtab Alam, Mohd Aslam, Piyush Kant Singh, Shahab Farkhund Hashmi, Syed Abrar Hasan 

Sarcomatoid Carcinoma of the Maxilla: a Case report with literature review ......................................................................................48
Lahcen Khalfi, Yassine Ziani, Mouna Kairouani, Odry Agbessi, Mohammed Kamal Fiqhi, Alae Guerrouani, Karim El Khatib

neuroendocrine Carcinoma of Gall Bladder: a rare Presentation with review of literature .................................................................51
Amit Gupta, Parvez Ahmed, Prashant Durgapal, Pooja Kala, Shalinee Rao, Rajesh Pasricha, Sanjeev Misra

Clear Cell variant of Calcifying epithelial Odontogenic Tumor: a rare Clinical entity ............................................................................55
Husain Sabir, Subhash Kumbhare, Saurabh Redij, Namrata Gajbhiye

Hodgkin’s lymphoma as a Multiloculated lung Cavity lesion ................................................................................................................61
Aisha M. Al-Osail, Hind S. Al-Saif, Mashail M. Al-Hajri, Hajer M. Al-Zuhair, Deemah A. Al-Abdulhadi, Emad M. Al-Osail, Sarah M. Al-Hajri

Breast adenoid Cystic Carcinoma: a rare Case .......................................................................................................................................66
Lamiae El Amarti

review articles

industrial Pollutants and nasopharyngeal Cancer: an Open Question ....................................................................................................70
Roberto Menicagli, Gianni Bolla, Laura Menicagli, Anastassia Esseiridou

Conference Highlights/Scientific Contributions

•	 Highlights	of	the	1st	Combined	Gulf	Cancer	Conference,	Cancer	Awareness:	Reality	and	Ambition,	2-3	April	2017,	Kuwait ........75

•	 News	Notes ............................................................................................................................................................................................84

•	 Advertisements .....................................................................................................................................................................................88

•	 Scientific	events	in	the	GCC	and	the	Arab	World	for	2017 ..................................................................................................................89



3030

Original Article

long-term results of Post-operative Pelvic image  
guided intensity Modulated radiotherapy in  

Gynecological Malignancies
Rashi Agrawal1, Sowmiya Prithiviraj1, Dinesh Singh1, Vaishali Zamre2, Sandeep Agrawal1, Arun Kumar Goel2, 

Kanika Gupta2, Bala Subramanian1

1Dept. of Radiation Oncology, 2Dept. of Surgical Oncology,  
Max Superspeciality Hospital, Ghaziabad, Delhi NCR, India

abstract

Objective: To assess late clinical outcomes with image 
guided intensity modulated radiotherapy (IG- IMRT) in 
gynecological malignancies.

Patients and methods: We have been practicing 
IG IMRT for gynecological malignancies since January 
2009. Here we are presenting our experience with this 
modern technique at median follow up of 38 months. 
During whole treatment bladder filling protocol was 
followed. Both target volumes and critical structures were 
contoured according to RTOG guidelines. Dose prescribed 
to clinical target volume (postop bed and nodal volume) 
was 50.4 Gy in 28 fractions. Cone beam CT (CBCT) scans 
were taken to quantify the status of target volume and 
normal structures.

results: 80 patients were evaluated and analyzed who 
were treated from January 2009 to December 2014. 

Median age of our patients was 56.5 years. Out of eighty, 
forty four patients (55%) were of carcinoma endometrium 
and the rest 36 (45%) were of carcinoma cervix. None of 
our patients experienced late grade 3 or 4 bladder toxicity. 
Although late grade 3 and 4 bowel and rectal toxicity was 
experienced by single patient. 2.5% patients developed 
local recurrence, 5% patient developed nodal with distant 
metastases and 6.25% only distant metastases. Three of 
our patients developed lung cancer as second primary 
during follow up. 76.2% patients are alive with regular 
follow up.

Conclusions: Our study concluded that IG IMRT 
increases patient compliance and reduces long-term 
side effects in post-operative gynecological malignancies 
without compromising local-regional control, disease 
free survival and overall survival.

Keywords: Chronic toxicity, IMRT, Gynecological 
malignancy, Postoperative
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introduction
Gynecological cancers were among the first 

malignancies treated with ionizing radiation. Radiation 
therapy (RT) represents an important therapeutic 
component in the management of many gynecologic 
malignancies. Based upon evidence-based treatment 
guidelines, RT is indicated in up to 60 percent of cervical 
cancer patients, 45 percent of endometrial cancer 
patients. (1, 2)

Whole pelvic radiation therapy (WPRT) is commonly 
employed in the neoadjuvant, adjuvant and definitive 
settings. Every tissue has its own radiation tolerance. The 
normal tissues of the cervix and corpus of the uterus have 
high tolerance dose and can recover remarkably well 
from radiation injury. However, the surrounding normal 
tissues are more susceptible to radiation injury. Major 

and debilitating adverse effects of radiation therapy is the 
development of radiation enteritis, proctitis and cystitis. 
All have acute (early) and chronic (late) manifestations. In 
the adjuvant setting, such as following hysterectomy for 
endometrial or cervical cancer, small bowel may fall into 
the vacated space in the true pelvis, increasing irradiated 
bowel volume. This can increase the risks of acute and 
late gastrointestinal (GI) complications. (3, 4) Significant 
advances have occurred within the field of radiation 
oncology within the past few decades.  Image guided 
intensity modulated radiotherapy (IG- IMRT) is widely 
utilized to achieve more conformal treatment of irregular 
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treatment volumes, including the treatment of prostate, 
GI, and head and neck cancers. The major potential 
advantage of IMRT in treating gynecological malignancies 
is the ability to shape a dose distribution that delivers a 
lower dose to critical normal structures.

Dosimetrically, studies have shown that intensity-
modulated whole pelvic radiation therapy (IM-WPRT) 
treatment plans provide highly conformal dose to target 
area with considerable sparing of surrounding normal 
tissues including  bowel, rectum, and bladder.(5,6,7)We have 
been practicing IG IMRT for gynecological malignancies 
since January 2009. Here we are presenting our 
experience with this modern technique at median follow 
up of 38 months.

Patients and Methods 
In our department, patients of endometrial and cervical 

malignancies are undergoing adjuvant radiotherapy after 
discussion of histopathology reports in the tumor board 
comprising radiation, surgical, gynae, medical oncologists, 
pathologists and radiologists. Before radiotherapy planning 
patients underwent thorough examination including 
gynecological examination. External beam radiotherapy 
planning (IG-IMRT) process for all the patients was same, 
and follows the steps as described.

(i) immobilization and simulation

Patient was kept in supine position with both arms 
over chest. Leg rest was used to keep the position of 
legs stable. Knee rest was used according to the need of 
patient.  The patients were immobilized using a 4 clamp 
abdomino-pelvic thermoplastic mould (ORFITTM) to keep 
the body movements to a minimum. Setup photograph 
of one of our patient is shown in Figure 1. We follow 
bladder filling protocol for pelvic malignancies and also 
in assessing the patients who were able to follow this 
protocol. CT simulation and further treatment was done 
according to that only. Patients were advised to have 
their motions regularly and laxatives were advised after 
complain of constipation.

(ii) Bladder filling protocol and CT simulation

The patients were instructed to void the bladder 40 
minutes prior to radiation treatment and to drink 600 ml 
of water within 10 minutes. The patients were scanned 
and treated after 30 minutes of taking last glass of water. 
For this procedure time of each patient was noted by the 
radiation technologist. The bladder filling protocol was 
followed during the planning CT as well as whole course 
of radiation treatment.

For CT simulation, radiation technologist accompanied 
the patient. Same positioning as during immobilization 

of patient was followed. Planning images were 
then generated by scanning the patient on PHILIPS 
BRILLIANCE 64 CT machine. Patient coordinate system 
was established by three orthogonal lasers situated in 
the CT room. The crosshair points in X, Y and Z planes 
were marked on the patient with lead pellets serving as 
fiducial markers. Images with 2 mm slice thickness with 
or without intravenous contrast were generated. Area of 
interest extended from umbilicus to mid-thigh. 

(iii) Contouring and treatment planning  

Target volumes and critical structures both were 
contoured by radiation oncologist according to RTOG 
guidelines. Nodal clinical target volume (CTV) include 
the internal (hypogastric and obturator), external, and 
common iliac lymph nodes. Presacral lymph nodes were 
included if cervix is involved even with endometrial cancer. 
The PTV for nodes was contoured till L4/L5 interspace. 
CTV primary encompasses the vagina and paravaginal 
soft tissues that included bladder-rectal interface. The 
inferior margin is marked according to pretreatment 
status of disease, histopathology report and present 
examination findings. Bone, small bowel and muscles 
were excluded from CTV. Planning target volume include 
CTV with 7mm margins. Organs at risk include bladder, 
rectum, small intestine and bilateral femoral heads. Small 
intestine was contoured 2 cm above the last slice of PTV 
and included the whole peritoneal space. The external 
beam radiotherapy equipment used was dual energy 
linear accelerator (Clinac® iX, Varian Oncology System) 
incorporating asymmetric X and Y collimators, 120 leaf 
Millenium multi leaf collimator, amorphous silicon based 
electronic portal imaging, kilovoltage cone beam CT 
scanner, 3D beam planning computer workstation (Eclipse 
TPS ver 8.6.17) and networking (ARIA network). Inverse 
treatment planning with dynamic multi leaf collimator for 
intensity modulated radiotherapy was performed by nine 
equiangular beams. According to dose distribution either 
by 6MV or 15MV photons were used. 

Dose prescribed to clinical target volume (postoperative 
bed and nodal volume) was 50.4 Gy in 28 fractions. Dose 
constraints for critical structures were set at rectum < 
60%  to receive ≥ 30 Gy with minor deviation 35% to 
50 Gy, bladder < 35% to receive ≥ 45 Gy with minor 
deviation 35% to 50 Gy, femoral head ≤ 15% to receive ≥ 
30 Gy  and mean dose to small bowel < 30Gy ( 8,9).

According to dose prescription and organ at risk 
constraints, various radiotherapy plans were generated. 
After plan evaluation by oncologist, best plan was 
selected for the treatment. All patients were treated with 
image guided intensity modulated radiotherapy (IG-IMRT) 
technique. During first three days cone beam CT (CBCT) 
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scans were taken to quantify the status of target volume 
and normal structures. After that twice weekly CBCTs 
were taken. If there is discrepancy in bladder or rectal 
volume during imaging and there is probability of target 
being missed then patient is again instructed regarding 
bladder and rectum filing and imaging (CBCT) is repeated.  
Frequency of CBCT was increased until we get almost 
same bladder and rectum volume with coverage of 
target volume. This patient verification was performed by 
radiation oncologist. 

Radiotherapy was delivered for five fractions in a 
week for 5½ weeks. Most of the patients received intra 
vaginal brachytherapy at the dose of 7Gy in 3 fractions. 
Patients were evaluated weekly during radiotherapy. After 
treatment, patients were followed three monthly for first 
three years, six monthly next two years and annually 
thereafter. Toxicity grading was done according to 
radiation therapy oncology group (RTOG) scale. Here we 
are discussing about late toxicities (three months or more 
after last radiotherapy treatment). The rate of survival was 
calculated by Kaplan - Meier and Chi Square method. 
Statistical significance was assumed at p<0.05.

results
80 patients were evaluated and analyzed who were 

treated from January 2009 to December 2014 and 
completed their whole treatment of radiotherapy. The 
patients who were treated with 2D or 3D conformal 
technique were excluded from the study. The patients who 
were only treated with brachytherapy or did not complete 
their radiotherapy treatment were also excluded from the 
study. Patients and tumor characteristics are described in 

 Table 1. Patient and tumor characteristics

Table 2. Mean dose achieved by organs at risk by iG- iMrT and its comparison with literature
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Table 3. Chronic toxicities in carcinoma endometrium and 
cervix

Table 4. Causes of death in Ca endometrium

Table 5. Causes of death in Ca cervix

Table 1. Median age of our patients was 56.5 (range 31-
75) years. Out of 80, 44 patients (55%) were of carcinoma 
endometrium and rest 36 (45%) were of carcinoma 
cervix. 79% patients underwent radical surgery and 21% 
had TAH & BSO. Lymph nodes were positive in seven 
patients (3 pelvic and 4 pelvic and para aortic both) of 
carcinoma endometrium and 11 patients of carcinoma 
cervix. All except four patients received 50.4Gy in 28 
fractions to pelvis through external beam radiotherapy. 
One carcinoma endometrium patient received radiation 
to para aortic region also. Two carcinoma cervix patients 
received 66 Gy in 33 fractions to gross nodal disease and 
50.4 Gy in rest of the treatment area. One patient received 
66 Gy to vagina after total vaginectomy and did not receive 
brachytherapy. One patient of carcinoma endometrium 
received neoadjuvant chemotherapy, five adjuvant and 
three palliative chemotherapy. From year 2014 onwards 
we started adjuvant chemotherapy in stage III carcinoma 
endometrium patients. 17 patients of carcinoma cervix 

received weekly concurrent chemotherapy (cisplatin) 
during external beam radiotherapy at 35 mg/m2. Only 
one patient did not receive brachytherapy because 
that patient had total vaginectomy. 84% (67) patients 
underwent weekly intravaginal brachytherapy @7Gy in 
three fractions. Six patients received 6 Gy and seven 9 Gy 
per fraction. Mean bladder dose was 55.4 Gy and rectal 
dose 52.4 Gy. Mean dose achieved by organs at risk by 
IG-IMRT is described in Table 2.

Median follow up was 38 months (1- 96). None of 
our patients experienced chronic grade 3 or 4 bladder 
toxicity. Although grade 3 and 4 bowel and rectal toxicity 
was experienced by single patient. Chronic toxicities are 
described in detail in Table 3. One carcinoma endometrium 
patient of stage IB developed nodal recurrence with 
omental deposits after 17 months of treatment. She 
received palliative chemotherapy and still surviving. One 
patient of carcinoma cervix of stage IB1 treated for postop 
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discussion
IMRT allows for the radiation dose to conform more 

precisely to the three-dimensional (3-D) shape of the 
tumor by modulating the intensity of the radiation beam 
in multiple small volumes. IMRT also allows higher 
radiation doses to be focused to regions within the 
tumor while minimizing the dose to surrounding normal 
critical structures. The major potential advantage of IMRT 
in treating gynecological malignancies is the ability to 
shape a dose distribution that delivers a lower dose to 
intraperitoneal pelvic contents than surrounding pelvic 
lymph nodes hence side effects can be reduced.

In a dosimetric study by Heron et al, it compared 
3D-CRT using a four-field technique with seven-field 
IMRT plans for 10 patients with gynecologic malignancies(7)  
Patients were treated with 45 Gy in 25 fractions to the 
internal, external, and common iliac nodes and upper 4 
cm of the vagina. The volume of each organ of interest 
(small bowel, bladder, and rectum) was compared in the 
3D and IMRT treatment plans. The mean volume of small 
bowel receiving doses in excess of 30 Gy was reduced by 
52% with IMRT compared with 3D. For rectum 66% and 
for bladder 36% reduction in dose of 30 Gy was noted. 
Another study by Duman E et al reported that the rectum 
and the bladder volumes which received more than 40 

Table 8. Comparison of survival in different studies

figure 1. Setup photograph

Table 6. Predicted survival of carcinoma endometrium and 
cervix

Table 7.  Comparison of late toxicities of our study with 
literature

recurrence again developed local recurrence and treated 
with interstitial brachytherapy (IBT). 3.75% (3) patients 
developed local recurrence, out of which two expired 
and one received IBT. 6.25% (5) patients developed 
nodal with distant metastases and 6.25% (5) only distant 
metastases. Three of our patients developed lung cancer 
as second primary during follow up. Causes of death in 
carcinoma endometrium and cervix are described in Table 
4 and 5. 76.2% patients are alive with regular follow up. 
Overall survival (OS) and relapse free survival (RFS) at 2 
year and 5 year for carcinoma endometrium and cervix 
are shown in Table 6, Figures 2, 3, 4 and 5. For carcinoma 
endometrium, mean overall survival was 77 months, for 
stage I and II 82 months and stage III and IV 48 months 
with p value by log rank test 0.078 (not significant). Mean 
recurrence free survival was 84 months,  for stage I and II 
87 months and stage III and IV 58 months with p value by 
log rank test 0.22 (not significant). For carcinoma cervix, 
mean overall survival was 56 months, for stage I and II 
61 months and stage III and IV 45 months with p value by 
log rank test 0.21 (not significant). Mean recurrence free 
survival was 59 months,  for stage I and II 65 months and 
stage III and IV 44 months with p value by log rank test 
0.06 (not significant).
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Gy were decreased with IMRT compared to 3D-CRT (P 
< 0.05).(10) Doses received by the 195 cc volume of the 
small intestine and normal tissue complication probability 
values were significantly decreased with IMRT (P < 0.05).

A meta analysis by Yang B et al analyzed 13 studies 
to perform a dosimetric comparison of the 3D CRT and 
IMRT plans in patients with gynecological malignancy.(11) 
For  rectum, the IMRT pooled average irradiated volumes 
were less than those from 3D-CRT by 26.40% (30 Gy, 
p = 0.004), 27.00% (35 Gy, p = 0.040) and 39.50% (45 
Gy, p = 0.002). Reduction in irradiated small bowel was 
also observed for 45 Gy by 17.30% (p = 0.012), by IMRT 
as compared with 3D-CRT. However, there were no 
significant differences pooled average percent volumes 
of irradiated small bowel or rectum from lower doses, or 
in the bladder or bone marrow from any of the doses. 
IMRT-treated patients did not experience more severe 
acute or chronic toxicities than 3D-CRT-treated patients. 
In comparison to this study, dose to rectum, bladder and 
intestine were less in our study. When we compare with 
RTOG0418 study, we were able to achieve  rectum dose 
according to constraints but bladder dose for V35Gy was 
on higher side.(9) For small intestine our volume of higher 
doses was less but low doses was  high.

For chronic toxicities, most of the patients receiving 
IMRT had no or mild side effects of GI and GU. None of 

our patients had grade 3 or 4 genitourinary (GU) toxicity 
and 2.5% patients had grade 3 or 4 gastro intestinal 
(GI) toxicity. Overall 8.7% patients had GI and 8.7% had 
GU toxicity. Mundt et al reported about chronic toxicity 
in patients treated with IMRT.(5) Patients had a lower 
rate of chronic GI toxicity compared to patients treated 
with conventional whole pelvic radiotherapy (11.1% and 
54%, respectively, p = 0.02).Similar results were also 
reported by Chen et al for GI toxicity but for GU toxicity the 
difference was not significant (GI 6 vs. 34%, p = 0.002; 
GU 9 vs. 23%, p = 0.231).(12) Comparison of toxicities by 
different IMRT studies is shown in Table 7. Hasselle et al 
reported 3.6% grade 3, 4 and 27% including all grades 
chronic GI toxicity with IMRT.(13) In a study by Shih et al, 
46 patients with high risk endometrial cancer received 
adjuvant IMRT.(14) Only one patient experienced grade III 
GI toxicity. In all these studies adjuvant IMRT was reported 
to be well-tolerated with low incidences of acute and 
chronic toxicity, as compared with 3D-CRT. (15,16) 

As the treatment advances there is improvement 
in efficacy with reduction in toxicity. But here we have 
to focus more on accurate target volume delineation 
and incorporation of organ motion otherwise probability 
of marginal miss is high with intensity modulated 
radiotherapy. If we increase our margin then as 
described by Ahmed et al more of the small bowel will 

figure 2. Kaplan–Meier graph showing overall survival in 
Ca endometrium

figure 4. Kaplan–Meier graph showing overall survival in 
Ca cervix 

figure 3. Kaplan–Meier graph showing recurrence free 
survival in Ca endometrium 

figure 5. Kaplan–Meier graph showing recurrence free 
survival in Ca cervix
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be incorporated in planning target volume.(17) The motion 
of surrounding normal tissues within the pelvis during 
radiotherapy for pelvic malignancies is described in 
vague in the literature. Several authors reported impact 
of bladder filling on target motion  in pelvic malignancies.
(18,19) Jhingran A et al specially mentioned motion of vagina 
in post hysterectomy patients with bladder and rectum 
volume.(20) In our patient, we are following bladder filling 
protocol to decrease this motion and verifying it by CBCT 
scans .

When we compare data of 3D CRT and IMRT, local 
failure rates, overall and disease free survival appear to 
be similar in gynecological malignancies.(21) Ghandhi et 
al reported same for FIGO IIB-IIIB squamous carcinoma 
of cervix.(22) Haselle et al reported on 111 cervix cancer 
patients with a median follow-up of 27 months, treated 
with surgery or IMRT with or with-out brachytherapy. 
Overall survival at 3 years was 78% and disease free 
survival 69%. Zhang et al reported local recurrence 3.4% 
patients in postop carcinoma cervix patients when para 
aoric is also treated.(23) Survival of post-surgery IMRT 
patients is presented in Table 8.

Recently use of IMRT is increasing rapidly throughout 
the world. Although in cases of intact uterus, internal 
motion is worrisome and in postoperative cases also 
to minimize internal organ motion is crucial. Our study 
concluded that IG IMRT increases patient compliance 
and reduces long term side effects in post-operative 
gynecological malignancies without compromising local-
regional control, disease free survival and overall survival.
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