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Abstract: 

 

 Introduction: 

Tumor response after the first series of treatment is a predictive factor for outcomes in cervical cancer. There is a 

correlation between early tumor regression and the probability of loco-regional control. 

 

This study aims to assess the tumor response following concurrent radio-chemotherapy in the treatment of locally 

advanced cervical cancer. 

 

 Materials and Methods: 

This retrospective study includes 750 patients with locally advanced cervical cancer (started from IB) treated with 

concurrent radio-chemotherapy (46 Gy with weekly cisplatin) between January 1, 2018, and December 2022, at the National 

Oncology Institute in Rabat. 

 

 Results: 

The patients’ ages ranged from 22 to 85 years, with a median age of 50.67 years. The predominant histological type was 

squamous cell carcinoma (83%), followed by adenocarcinoma (16%). All patients received concurrent radio-chemotherapy 

with a dose of 46 Gy (2 Gy per fraction in 23 sessions), along with weekly cisplatin at 40 mg/m². 

 

Tumor response after RCC was evaluated using clinical examination and\or pelvic MRI at the end of the treatment. In 

this study, 610 patients (81.33%) showed near-complete or complete tumor regression based and subsequently underwent 

intracavitary brachytherapy. Conversely, 140 patients (18.66%) presented significant residual tumors on pelvic MRI, 

rendering them ineligible for brachytherapy. These patients received additional irradiation using 3D conformal techniques, 

delivering a dose of 66–70 Gy in normo-fractionated sessions, combined with weekly cisplatin. 

 

 Conclusion: 

Tumor response after the initial series of concurrent radio-chemotherapy serves as a key prognostic factor for locally 

advanced cervical cancer. Patients with significant tumor regression demonstrate favorable outcomes with brachytherapy, 

while alternative radiation techniques are required for those with residual tumors. 
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I. INTRODUCTION 
 

In Morocco, cervical cancer represents a major public 

health issue among women, ranking second after breast 

cancer. This type of cancer progresses slowly and is generally 

asymptomatic. 
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Cervical cancer is typically an infectious disease with a 

progressive development. It has been established that Human 

Papillomavirus (HPV) plays a crucial role in its onset [1]. 

 

Squamous cell carcinomas present approximately 80% 

of cervical cancers, while adenocarcinomas account for 20% 

with less favorable prognosis [2] 

 
The treatment of cervical cancer is multimodal and 

depends on the stage of the disease, including surgery, 

external radiotherapy, brachytherapy, and chemotherapy. 

Concomitant chemoradiotherapy, with or without 

brachytherapy, has become the standard treatment for locally 

advanced cervical cancer [3,4]. 

 

Tumor response after the first series of treatments 

(complete clinical response or CCR) is a predictive factor for 

outcomes in cervical cancer. There is a correlation between 

early tumor regression and the likelihood of locoregional 

control. 
 

The objective of our study is to evaluate tumor response 

following the first series of concomitant chemoradiotherapy 

in the treatment of locally advanced cervical cancer at the 

Radiotherapy Department of the National Institute of 

Oncology in Rabat. 

 

II. MATERIALS AND METHODS 

 

This is a descriptive retrospective study including 750 

patients with locally advanced cervical cancer (from stage IA) 
who received concomitant chemoradiotherapy from January 

2018, to December 2022 at the National Institute of Oncology 

in Rabat. 

 

All patients underwent a complete clinical examination 

at the initial consultation before treatment, including a 

gynecological examination (vaginal examination and 

speculum) with rectal examination, and palpation of the 

inguinal and supraclavicular lymph nodes. 

 

 Exclusion Criteria were: 

 

 Patients receiving primary surgery, 

 Exclusive radiotherapy, 

 Patients with metastases, and patients lost to follow-up 

during treatment. 

 

 The Parameters Studied were:  

Epidemiological, clinical, paraclinical characteristics, 

and therapeutic outcomes at the end of irradiation. 

 

The evaluation was performed by gynecological 

examination and/or pelvic MRI at the end of the concomitant 
chemoradiotherapy. 

 

 External Radiotherapy: 

All patients were treated with three-dimensional 

conformal radiotherapy. During the dosimetric CT scan in the 

treatment position, they were lying on their backs with their 

hands placed on the chest, with foot and knee supports. The 

bladder was kept half full to protect the bladder and intestin, 

while the rectum was kept empty. 

 
The gross tumor volume (GTV) is defined as the tumor 

of the cervix and its macroscopic and radiological extensions, 

including any pelvic lymph node with a diameter greater than 

0.8 cm. The clinical target volume (CTV) includes the GTV, 

the entire cervix, the uterus, the adnexa, surrounding tissues, 

and the vagina, depending on the extent of the tumor. 

 

The nodal CTV includes lymph nodes located in the 

internal iliac, external iliac, obturator, and presacral regions. 

The common iliac nodes are included in locally advanced 

stages or in case of positive adenopathy in the internal or 

external iliac regions. The paraaortic regions are targeted in 
the case of adenopathy in their level. 

 

The planned target volume (PTV) is defined by adding 

a margin of 0.7 to 1 cm around the CTV. The organs at risk 

(OARs) include the intestine, rectum, bladder, and femoral 

heads. 

 

Radiotherapy was delivered to a dose of 46 Gy at the 

ICRU 50 point on the pelvis, in 23 fractions of 2 Grays per 

day, five days a week, using photons from a high-energy 

linear accelerator (18 MV). 
 

 Chemotherapy: 

The chemotherapy protocol consists of the 

administration of cisplatin at a dose of 40 mg/m² per week 

(with a maximum of 70 mg per week) according to a weekly 

schedule throughout the course of external radiotherapy. 

Before each chemotherapy session, a complete blood count 

and renal function test were performed. 

 

If the neutrophil count less than 1000/mm³, the platelet 

less than 100,000/mm³, the creatinine clearance was less than 

60 ml/min, or in cases of anemia with Hb < 8 g/dl, 
chemotherapy was suspended until these abnormalities were 

corrected. 

 

III. RESULTS 

 

Our study included 750 patients, with an age range of 22 

to 85 years and a median age of 50.67 years. The average 

consultation delay was 4 months (ranging from 1 to 18 

months). 

 

The clinical presentation consisted of metrorrhagia in 
79.54% of cases, leukorrhea in 15.90%, and pelvic pain in 

4.56% of cases. (Figure 1). 
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Fig 1 Clinical Presentation 

 

The predominant histological type was squamous cell 

carcinoma, accounting for 83% of cases, followed by 

adenocarcinoma in 16%. 

 
At the initial clinical examination, the mean tumor size 

was 4 cm (ranging from 1 to 8 cm). Vaginal involvement was 

limited to the upper third in 209 patients (27.86%), extended 

to the middle third in 430 patients (57.33%), and reached the 

lower third in 56 patients (7.46%). No vaginal involvement 

was observed in 80 patients (10.66%). Parametrial 

involvement was bilateral in 46.81% of patients, unilateral in 

38.40%, and absent in 14.77%. 

 
The staging assessment evaluated both locoregional and 

distant tumor spread, primarily based on pelvic MRI and 

thoracoabdominal CT. In our study, pelvic MRI was 

performed in 96% of patients, with tumor staging classified 

according to the 2018 FIGO system (Figure 2). 

 

 
Fig 2 FIGO Classification 

 
All patients received 3D conformal radiotherapy at a 

total dose of 46 Gy, delivered in 2 Gy fractions, 5 days per 

week over 5 weeks. This was combined with concomitant 

chemotherapy based on cisplatin at a weekly dose of 40 

mg/m², not exceeding a cumulative dose of 70 mg/m². 

Tumor response was assessed at the end of the first 

treatment cycle, either through clinical examination in 481 

patients (64.13%) and/or pelvic MRI in 269 patients 

(35.86%). (Table 1) 
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Table 1 Tumor Response after First Treatment 

Tumor Response Number (n) Percentage (%) 

Complete response (100%) 150 20.00 

Partial response (70–90%) 420 56.00 

Partial response (50–65%) 40 5.33 

Response < 50% 97 12.93 

No response 43 5.73 

 

During concomitant chemoradiotherapy, acute toxicity was observed in 20.27% of cases, primarily gastrointestinal and 

hematologic toxicities. (Figure 3). 

 

 
Fig 3 Acute Toxicity 

 

IV. DISCUSSION 

 

In Morocco, cervical cancer is the second most common 

cancer among women. The average age of onset is 55 years 

[5], whereas in our study, the mean age was 50.67 years. 

 

The typical clinical presentation includes spontaneous 

metrorrhagia, along with other symptoms such as 
abdominopelvic pain, leukorrhea, cystitis, hematuria, 

pollakiuria, and pyelocaliceal dilatation, which may indicate 

an advanced pelvic disease [6]. In our study, 79.54% of 

patients presented with metrorrhagia, 15.90% with 

leukorrhea, and 4.56% with pelvic pain. 

 

According to the literature, squamous cell carcinoma is 

the most common histological type, accounting for 

approximately 80% of cases, while adenocarcinomas 

represent about 15% [7]. In our cohort, squamous cell 

carcinoma was found in 83% of cases, whereas 
adenocarcinoma accounted for 16%. 

 

Locoregional staging primarily relies on pelvic 

magnetic resonance imaging (MRI) [8,9], which is used to 

assess tumor volume and its extent (including parametrial, 

isthmic, uterine, pelvic wall, bladder, and rectal 

involvement). However, MRI does not replace gynecological 

examination in this assessment. In our study, pelvic MRI was 

performed in 96% of cases. 

 

Concomitant chemoradiotherapy (CCRT) is the 

standard treatment for locally advanced cervical cancer. The 

addition of chemotherapy to radiotherapy has been shown to 

significantly improve overall survival and progression-free 
survival compared to radiotherapy alone [10,11,12]. The first 

review of clinical trials, published by Green et al. in 2001 

[13], analyzed 19 trials including 4,580 patients and was 

updated in 2005 [14,15] to include five additional studies, 

totaling 4,921 patients. It demonstrated that concurrent 

chemotherapy increased the likelihood of overall survival by 

12% and progression-free survival by 16%, while 

significantly reducing the risk of distant metastases. 

 

Cisplatin is the most effective cytotoxic agent in this 

setting. When administered concurrently with radiotherapy, it 
enhances tumor radiosensitivity by inhibiting DNA synthesis, 

preventing DNA damage repair caused by radiation, and 

increasing the sensitivity of hypoxic cells, thereby promoting 

cell death [16]. 
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In our study, all patients received 3D conformal 

radiotherapy at a total dose of 46 Gy, delivered in 2 Gy 

fractions, five days per week over five weeks. The entire 

pelvic region was treated using a four-field technique 

(anteroposterior and opposed lateral fields), which offers the 

advantage of sparing portions of the small intestine and 

bladder anteriorly, as well as the rectum posteriorly, while 

ensuring optimal tumor coverage. Dosimetric CT-based 
planning further optimized this technique by precisely 

localizing the tumor and its relationships with surrounding 

normal structures [17,18]. 

 

Radiotherapy was combined with concurrent cisplatin-

based chemotherapy at a dose of 40 mg/m² per week, not 

exceeding a cumulative dose of 70 mg/m², starting from the 

first day of radiotherapy. Chemotherapy was well tolerated in 

79.73% of patients. However, 20.27% experienced acute 

gastrointestinal and hematologic toxicities, necessitating 

hospitalization and treatment discontinuation in 13.06% of 

cases. 
 

Early tumor response after the first cycle of treatment 

has been identified as an important prognostic factor [19]. 

Patients achieving a complete response at the end of the first 

treatment cycle had a 3-year overall survival rate of 95%, 

compared to 65% for those who achieved complete response 

only three months after treatment completion [20]. 

 

Similarly, Grossman et al. [21] confirmed the findings 

of Marcial et al., reporting poorer outcomes in patients with 

inadequate tumor response within the first 4 to 8 weeks of 
radiotherapy. Several studies [22,23] have shown that tumor 

regression at the end of CCRT is a strong predictor of disease 

progression, compared to tumor regression assessed after 

brachytherapy [24]. 

 

In our study, tumor response was evaluated after the first 

treatment cycle through clinical examination in 481 patients 

(64.13%) and/or pelvic MRI in 269 patients (35.86%). 

Among them, 150 patients (20%) achieved a complete 

response, while 420 patients (56%) showed a tumor reduction 

between 70% and 90%. Additionally, 40 patients (5.33%) had 

a response between 50% and 65%, whereas 97 patients 
(12.97%) had a response below 50%. In contrast, 43 patients 

(5.73%) exhibited stable disease. 

 

Among the 18.66% of patients with a response below 

50% or stable disease, 95 patients were at stage IVa, with 

bladder and/or rectal involvement. Furthermore, 45 patients 

received only one cycle of chemotherapy due to hematologic 

complications, including anemia in 26.66% of cases and 

febrile neutropenia in 44.44%. Gastrointestinal toxicity, 

including vomiting and diarrhea leading to electrolyte 

imbalances, was observed in 8.88% of cases, while renal 
toxicity occurred in 26.66% of cases during cisplatin 

administration. 

 

Our study demonstrated the effectiveness of concurrent 

chemoradiotherapy, with a favorable tumor response rate of 

81.33% after the first treatment cycle. 

 

V. CONCLUSION 

 

Our retrospective study demonstrated the significant 

effectiveness of concurrent chemoradiotherapy, with a 

notable tumor response after the first cycle of treatment. 

 

The protocol, combining 3D conformal radiotherapy 

and cisplatin-based chemotherapy, showed encouraging 
results, although acute toxicity was observed in 20.27% of 

patients. These findings highlight the importance of a 

multidisciplinary and personalized approach to optimize 

therapeutic outcomes and minimize side effects. 

 

REFERENCES 

 

[1]. HAS – Service des maladies chroniques et dispositifs 

d’accompagnement des malades INCa – Département 

des recommandations pour les professionnels de santé. 

ALD n°30.Cancer invasif du col utérin ;Janvier 2010. 

[2]. Lu JJ, Brady LW, editors. Decision Making in 
Radiation Oncology: Volume 2 [Internet]. Berlin 

Heidelberg: Springer-Verlag; 2011 [cited 2021 Sep 

13]. Available from: 

https://www.springer.com/gp/book/9783642163326 

[3]. Ezra Niaina Randriamanovontsoa : Result of 

concurrent chemoradiotherapy for cervical cancer at 

Radiation Oncology Service of University Hospital 

Joseph Ravoahangy Andrianavalona from 2007 to 

2009 

[4]. Mbarki I, et al. Evaluation of tumor response three 

months after concomitant chemoradiotherapy with 
high dose rate brachytherapy as a definitive treatment 

modality for locally advanced cervical cancer. Bull 

Cancer (2021), 

https://doi.org/10.1016/j.bulcan.2021.08.012 

[5]. Ministère de la Santé du Maroc. Registre des cancers 

de Rabat. Résultats de l’année 2009; 2012 

[6]. Moore DH. Cervical cancer. Obstet Gynecol 2006 

;107:1152-61. 

[7]. Body G, Calais G, Fetissof F, et al. (1988) Cancer du 

col de l’utérus. Encycl Méd Chir (Paris-France), 

Gynécologie, 600 A10, 11, 26 p. 

[8]. Bipat S, Glas AS, van der Velden J, et al. (2003) 
Computed tomography and magnetic resonance 

imaging in staging of uterine cervical carcinoma: a 

systematic review. Gynecol Oncol 91: 59-66 

[9]. S. Novellas, M. Fournol, C. Marcotte-Bloch, L. 

Mondot, T. Caramella, A.Bongain, P. Chevallier. 

Évaluation en résonance magnétique des carcinomes 

épidermoïdes du col de l’utérus. Feuillets de 

Radiologie, Volume 48, Issue 3, June 2008, Pages 

147-155. 

[10]. Fyles AW, Pintilie M, Kirkbride P, Levin W, Manchul 

LA, Rawlings GA et al. Prognostic factors in patients 
with cervix cancer treated by radiation therapy: results 

of a multiple regression analysis. Radiother Oncol 

1995;35:107-17. 

[11]. Tseng CJ, Chang CT, Lai CH, Soong YK, Hong JH, 

Tang SG, et al. A randomized trial of concurrent 

chemoradiotherapy versus radiotherapy in advanced 

https://doi.org/10.38124/ijisrt/25apr318
http://www.ijisrt.com/


Volume 10, Issue 4, April – 2025                    International Journal of Innovative Science and Research Technology                                          

ISSN No:-2456-2165                                                                                                               https://doi.org/10.38124/ijisrt/25apr318 

 

IJISRT25APR318                                                              www.ijisrt.com                                     522  

carcinoma of the uterine cervix. Gynecol Oncol. 

1997;66:52–8 

[12]. Morris M, Eifel PJ, Lu J, Grigsby PW, Levenback C, 

Srevens RE et al. Pelvic radiation with concurrent 

chemotherapy compared with pelvic and para-aortic 

radiation for high-risk cervical cancer. N Engl J Med 

1999;340:1137-43 

[13]. Green JA, Kirwan JM, Tierney JF, Symonds P. 
Survival, recurrence after concomitant che- 

motherapy, radiotherapy for cancer of the uterine 

cervix: a systematic review, metaanalysis. Lancet 

2001;358:781. 

[14]. Green J, Kirwan J, Tierney J, Vale C, Symonds P, 

Fresco L, et al. Concomitant chemotherapy and 

radiation therapy for cancer of the uterine cervix. 

Cochrane Database Syst Rev 2005:1–41. CD002225. 

[15]. Lukka H, Hirte H, Fyles A, Thomas G, Elit L, 

Johnston M, et al. Concurrent cisplatin-based 

chemotherapy plus radiotherapy for cervical cancer – 

a metaanalysis. Clin Oncol (R Coll Radiol) 
2002;14:203–12. 

[16]. Britten RA, Evans AJ, Allalunis-Turner MJ, Pearcey 

RG. Effect of cisplatin on the clinically relevant 

radiosensitivity of human cervical carcinoma cell 

lines. Int J Radiat Oncol Biol Phys 1996;34:367–77. 

[17]. Gallagher MJ, Brereton HD, Rostock RA, Zero JM, 

Zekoski DA, Poyss LF, Richter MP, Kligerman MM. 

A prospective study of treatment techni- ques to 

minimize the volume of pelvic small bowel with 

reduction of acute and late effects associated with 

pelvic irradiation. Int J Radiat Oncol Biol Phys 
1986;12:1565–73. http://dx. doi.org/10.1016/0360-

3016(86)90279-8. 

[18]. Bucci MK, Bevan A, Roach MR. Advances in 

radiation therapy: conventional to 3D, to IMRT, to 4D, 

and beyond. CA Cancer J Clin 2005;55:117–34. 

http://dx.doi.org/ 10.3322/canjclin.55.2.117. 

[19]. Marcial VA, Bosch A. Radiation-induced tumor 

regression in carcinoma of the uterine cervix: 

prognostic significance. Am J Roentgenol Radium 

Ther Nucl Med 1970;108:113-23. 

[20]. Chen SW, Liang JA, Yang SN, Ko HL, Lin FJ. The 

adverse effect of treatment prolonga- tion in cervical 
cancer by high-dose-rate intracavitary brachytherapy. 

Radiother Oncol 2003;67:69-76. 

[21]. Grossman I, Kurohara SS, Webster JH, George FW. 

The prognostic significance of tumor response during 

radiotherapy in cervical carcinoma. Radiology 

1973;107:411–5. 

[22]. Hong JH, Chen MS, Lin FJ, Tang SG. Prognostic 

assessment of tumor regression after exter- nal 

irradiation for cervical cancer. Int J Radiation 

Oncology Biol Phys 1992;22:913-7. 

[23]. Datta NR, Pascricha R, Singh U, Srivastava A. 
Predictors of survival end points in patients with 

cancer of the cervix on long-term follow-up: 

inferences and implications from an audit of patients 

treated with a specific radiotherapy protocol. Clin 

Oncol 2004;16:536-42. 

 

[24]. SaibishkumarEP, PatelFD, SharmaSC, Karu- 

nanidhiG, GhoshalS, KumarV et al. Prognostic value 

of response to external radiationin stage IIIB cancer 

cervix in predicting clinical outco- mes:a retrospective 

analysis of 556patients from India. RadiotherOncol 

2006;79:142-6. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

                                                             

https://doi.org/10.38124/ijisrt/25apr318
http://www.ijisrt.com/

	III. RESULTS
	Fig 3 Acute Toxicity
	IV. DISCUSSION

