[image: image2.png]// J‘ g & World Journal of
Clinical Oncology




	Different strategies of treatment for uterine cervical carcinoma stage ⅠB2-ⅡB
Lucas Minig, María Guadalupe Patrono, Nuria Romero, Juan Francisco Rodríguez Moreno, Jesús Garcia-Donas

	CITATION
	Minig L, Patrono MG, Romero N, Rodríguez Moreno JF, Garcia-Donas J. Different strategies of treatment for uterine cervical carcinoma stage  IB2-IIB. World J Clin Oncol 2014; 5(2): 86-92

	URL
	http://www.wjgnet.com/2218-4333/full/v5/i2/86.htm

	DOI
	http://dx.doi.org/10.5306/wjco.v5.i2.86

	OPEN ACCESS
	Articles published by this Open-Access journal are distributed under the terms of the Creative Commons Attribution Non-commercial License, which permits use, distribution, and reproduction in any medium, provided the original work is properly cited, the use is non commercial and is otherwise in compliance with the license.

	CORE TIP
	There is no currenty demonstrated the best option of treatment for women with locally advanced cervical cancer Federation of Gynecology and Obstetrics stage  IB2-IIB. This article describe the evidence as well as the advantages and disadvantages of the main strategies of treatment.

	KEY WORDS
	Locally advanced cervical cancer; Federation of Gynecology and Obstetrics stage IB2-IIB; Radiotherapy; Neoajuvant chemotherapy; Radical hysterectomy

	COPYRIGHT 
	© 2014 Baishideng Publishing Group Co., Limited. All rights reserved. 

	COPYRIGHT LICENSE
	Order reprints or request permissions: bpgoffice@wjgnet.com 



	NAME OF JOURNAL
	World Journal of Clinical oncology

	ISSN
	2218-4333 ( online)

	PUBLISHER
	Baishideng Publishing Group Co., Limited, Flat C, 23/F., Lucky Plaza, 315-321 Lockhart Road, Wan Chai, Hong Kong, China 

	WEBSITE
	http://www.wjgnet.com


ESPS Manuscript NO: 8310
Columns: TOPIC HIGHLIGHT
Different strategies of treatment for uterine cervical carcinoma stage ⅠB2-ⅡB

Lucas Minig, María Guadalupe Patrono, Nuria Romero, Juan Francisco Rodríguez Moreno, Jesús Garcia-Donas

Lucas Minig, María Guadalupe Patrono, Gynecologic Oncology Program, Clara Campal Comprehensive Cancer Center, HM Hospitales, 28050 Madrid, Spain

Nuria Romero, Juan Francisco Rodríguez Moreno, Jesús Garcia-Donas, Gynecologic Oncology Program, Medical Oncology Department, Clara Campal Comprehensive Cancer Center, HM Hospitales, 28050 Madrid, Spain

Author contributions: Minig L, Patrono MG and Romero N performed the literature review and wrote the manuscript; Minig L, Rodríguez Moreno JF and Garcia-Donas J revised the manuscript.

Correspondence to: Lucas Minig, MD, PhD, Gynecology Oncology Program, Clara Campal Comprehensive Cancer Center, HM Hospitales, Calle Oña 10, 28050 Madrid, Spain. lucasminig@yahoo.com
Telephone: +34-61-6952439    Fax: +34-91-2110119

Received: December 24, 2013   Revised: January 22, 2014  Accepted: April 16, 2014

Published online: May 10, 2014

Abstract
Uterine cervical cancer is the second most common gynecological malignancy. It is estimated that over 35% of tumors are diagnosed at locally advanced disease, stage ⅠB2-ⅡB with an estimated 5-year overall survival of 60%. During the last decades, the initial treatment for these women has been debated and largely varies through different countries. Thus, radical concurrent chemoradiation is the standard of care in United Sated and Canada, and neoadjuvant chemotherapy followed by radical surgery is the first line of treatment in some institutions of Europe, Asia and Latin America. Until today, there is no evidence of which strategy is better over the other. This article describe the evidence as well as the advantages and disadvantages of the main strategies of treatment for women affected by uterine cervical cancer stage ⅠB2-ⅡB.
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INTRODUCTION
Uterine cervical cancer is the second most common gynecological malignancy[1]. In developing countries, it is estimated that over 70% of cases are diagnosed at an advanced stage of disease, thus being a major cause of morbidity and mortality[2]. Based on the fact that cervical cancer tends to grow locally involving the cervix and the paracervical structures, the International Federation of Gynecology and Obstetrics (FIGO) staging system is clinical. It is based primarily on pelvic examination to estimate tumor size and local extension toward the vagina, parametria and pelvic sidewalls. Thus, cervical cancer can be divided in three groups: (1) early stage of disease, tumors up to 4 cm without involvement of extracervical structures. (FIGO stage ⅠA-Ⅰb1); (2) locally advanced cervical cancer (LACC), tumors growing locally bigger than 4 cm or with initial involvement of paracervical tissue (FIGO stage ⅠB2-ⅡB); and (3) advanced stage disease, tumors that largely involve pelvic structures or tumors with distant metastasis (FIGO stage ⅢA-ⅣB).

Despite the fact that radiotherapy and radical surgery (RS) are equally effective for early stage disease[3], the latter strategy is generally accepted as a standard of care with a 5-year overall survival (OS) of 90%[4]. On the other hand, concurrent chemo-radiotherapy is used as first line treatment for patients with advanced stage disease (FIGO stage ⅢA-ⅣB) with a 5-year OS of 40%[4]. (Figure 1) However, there is a group of patients in the middle with locally advanced disease (FIGO stage ⅠB2-ⅡB) with a 5-year OS of 60%[4] for whom there are great controversies regarding the appropriate initial treatment approach. Traditionally, these tumors were treated by radiotherapy alone.

In 1999, based on the results of five large randomized controlled trials, the National Cancer Institute of United States launched an alert recommending concurrent chemoradiation for treating women with LACC becoming the standard of care[5]. Nevertheless, other treatment modalities with similar efficacy were developed in other regions such as Europe, Japan, South Korea, and Latin America. These include: platinum-based neoadjuvant chemotherapy (NACT) followed by radical hysterectomy[6-8]; chemoradiotherapy followed by adjuvant chemotherapy[9] or followed by RS[10]. Therefore, the treatment of women with LACC seems to be multidisciplinary and the standard of treatment seems to be far from being elucidated. Thus, this article describes the different options of treatment, with their advantages and disadvantages, for women with uterine cervical cancer IFGO stage ⅠB2-ⅡB.

CONCURRENT CHEMORADIATION

Radiotherapy has been the standard of care for treating women affected by LACC for the past 100 years. In 1999, after publication of five randomized controlled trials (RCT)[11-15], the National Cancer Institute issued an alert recommending that “concomitant (cisplatin-based) chemoradiotherapy be considered instead of radiotherapy alone in women with cervical cancer”. This led to a change in the treatment of many women with cervical cancer[5]. Latter on, a meta-analysis evaluated 15 RCTs comparing chemoradiotherapy vs radiotherapy alone in 3452 women with cervical cancer FIGO stage ⅠB2-Ⅳ[16]. Eleven trials used platinum-based chemoradiotherapy, either as a single agent (eight trials) or in combination regimens (three trials). Three trials used nonplatinum regimenes comprising of fluorouracil, mitomycin, or a combination of the two. Each of the trials aimed to prescribe external-beam radiation at a dose to a tumor of between 40 and 61.2 Gy, and 14 trials used brachytherapy. The total planned duration of radiation treatment (external-beam plus brachytherapy) was from 40 to 70 d across all trials. The median follow-up for surviving patients across all 15 trials was 5.2 years. The study noted a 6% improvement in 5-year survival with chemoradiotherapy in comparison with radiotherapy alone (HR = 0.81, P < 0.001). However, a great majority of the trials evaluated in this meta-analysis included patients with cervical cancer FIGO stage ⅠB2 to ⅣB and, as Figure 1 shows, there is a great disparity regarding OS between them.

It is interesting to note that only one study compared chemoradiation vs radiation alone in patients with cervical cancer FIGO stage ⅠB bulky[11]. This study included 374 patients with FIGO stage ⅠB2 excluding high-risk patients with evidence of radiologic enlarged lymph nodes. Women were allocated to receive radiotherapy alone or radiotherapy plus weekly cisplatin intravenously at a dose of 40 mg/m2. They observed a risk of progression of the disease and death of 0.51 (95% confidence interval, 0.34 to 0.75) and 0.54 (95% confidence interval, 0.34 to 0.86), respectively. The rates of both progression-free survival (P < 0.001) and OS (P = 0.008) were significantly higher in the combined-therapy group at four years. With this treatment modality, 80% of patients did not relapsed and 85% were alive at four year after initial treatment.

Current recommendations state that the total paracervical tumor dose (sum of external-beam radiotherapy and brachytherapy) be between 85 and 90 Gy, that total pelvic sidewall dose be between 55 and 65 Gy, and that overall treatment time not exceed 8 wk[17]. The greater majority of trials comparing radiotherapy vs chemoradiation were conducted in United Stated and Canada, under strict criteria of treatment administration and in well-equipped institutions. In this sense, radiotherapy is administered by using conventional equipment in the majority of women with cervical cancer and mainly in developing countries where this disease is more frequent[18]. Nevertheless, by integrating computed tomographic imaging into the radiotherapy planning process, allow the dose of the radiation to match or conform to the outline of the target. The recently introduced intensity-modulated radiotherapy (IMRT) is an extension of this principle. The aim is to produce a highly shaped high-dose volume that maximizes normal tissue sparing with the goals of decreasing toxicity and possibly increasing tumor dose. Thus, the dose distribution with IMRT fits more precisely to the target volume, reducing the dose to the rectum, the central bladder and bowel. Several clinical studies have demonstrated a reduction in the mean volume received on the bladder, the rectum, and the bowel[19], decreasing bowel adverse events and lymphedema[20]. A pilot study compared 58 women with cervical cancer treated with radiotherapy (n = 35 in four-field box group, n = 33 in IMRT group) reporting similar local control of the disease with less toxicity in IMRT group[21]. Other authors recently confirmed the same results[22]. Thus, the availability of modern equipment of radiotherapy such as IMRT can help to reduce treatment’s morbidity. Radiation therapy, in addition, should be taken with caution if an ideal schedule of care is not possible for some patients.

 In this sense, it has been demonstrated that a prolonged treatment time, beyond 50 to 56 d, is associated with a 1% loss of local control for every additional day of treatment with radiotherapy[23]. In addition brachytherapy, as an integral part of radiation treatment for cervical cancer, is critical for obtaining a cure. Unfortunately, 5% to 10% of patients are unable to receive brachytherapy[24] because of technical difficulties with the insertion of the devises (e.g., stenotic cervix).

NACT FOLLOWED BY RS

Cervical cancer was traditionally interpreted as chemoresistant cancer. Since 1983, where the first study reporting a response to combined systemic therapy was reported[25], chemotherapy was evaluated in patients with cervical carcinoma. Thus, in regions such as Europe, Asia or Latin America, NACT followed by radical hysterectomy has been suggested for treating patients with LACC. The main objective of NACT is, to reduce the volume of the tumor, to achieve radical operability; and to reduce the number of patients who finally require adjuvant radiation treatment[8]. This strategy is based on the strong surgical tradition in some centers; and the lack of accessibility of patients to the radiotherapy centers in some countries. To this regard, one Italian multicenter RCT compared NACT followed by RS vs radiotherapy alone in patients with LACC[26]. The authors found that only 23% of patients allocated to radiotherapy arm received the adequate treatment in terms of total dose and/or time of delivery of radiotherapy[26].

The efficacy of NACT for treating LACC has been largely tested by several authors over the last 30 years[7,8,27]. An Italian multicenter RCT compared 441 women with LACC FIGO stage ⅠB2-Ⅲ who randomly received radiotherapy alone or NACT followed by RS. The 5-year survival in patients FIGO stage ⅠB2 to ⅡB showed significantly longer progression-free survival (59.7%, 95%CI: 51.3%-68.1% vs 46.7%, 95%CI: 38.1%-55.3%, P < 0.02) and OS (64.7%, 95%CI: 56.5%-72.9% vs 46.4%, 95%CI: 37.2%-55.6%, P < 0.005) for patients in NACT + RS arm[26]. Additionally, RS might play an important role in patients with stable disease after 3 courses of NACT. One study[28] evaluated 32 patients with cervical carcinoma FIGO stage ⅠB2-ⅡA with stable disease after receiving 3 cycles of cisplatin and 5-fluorouracil-based NACT. The 5-year OS in patients who received RS after NACT was 76.4%, while those patients who received NACT followed by adjuvant radiation treatment experienced a 5-year OS of 37.5%, P = 0.01.

A meta-analysis[16] compared the results of five studies evaluating NACT followed by RS vs radical radiotherapy. A total of 872 women were included, mostly with FIGO stage ⅠB-ⅡA tumors. The number of curses of NACT ranged between two and seven cycles of cisplatin based, chemotherapy before radical hysterectomy. Together these trials gave a highly significant (HR = 0.65, 95%CI: 0.53-0.80, P < 0.0004) 35% reduction in the relative risk of death, with NACT. These results translate into a 14% absolute improvement in 5-year survival and this effect did not seem to vary according to age, stage, histology, grade or performance status. Local, distant and overall disease-free survival (DFS) was similar between groups.

The optimal drug and schedule is also to be determined. During the last three decades, several institutional experiences (with disparity on the drugs combinations and schedules), few phase Ⅱ trials[29] and RCT have been reported[30,31]. Despite some differences in design and results between trials, the reported response rate achieved a range between 70% and 100%[32]. The main tested drugs include cisplatin, taxanes, irinotecan, vinorelbine, and gemcitabine. The combined regimen, however, have been also investigated with encouraging results[30,31]. In 2005, the first RCT comparing different schemes of NACT was published[30]. An Italian Multicenter study compared 219 patients with LACC FIGO stage ⅠB2-Ⅳ who received ifosfamide 5 g/m2 during 24 h plus cisplatin 75 mg/m2, plus paclitaxel 175 mg/m2 (TIP scheme) or ifosfamide 5 g/m2 during 24 h plus cisplatin 75 mg/m2 every 3 wk for three courses (SNAP-01). The authors observed grade 3 to 4 neutropenia, anemia, and thrombocytopenia to be more frequent with TIP; and a higher optimal pathologic response rate, defined as residual disease < 3 mm of stromal invasion, with TIP (48% vs 23%; OR = 3.22; 95%CI: 1.69-5.88; P < 0.0003). In the median follow-up of 43.4 mo there were no significant differences in terms of OS between both groups of treatment[30]. A subsequent Italian Multicenter study (SNAP-02) investigated 154 patients who were randomized to receive TIP as it was previously studied or paclitaxel 175 mg/m2 + cisplatin 75 mg/m2 for three cycles, followed by RS. Grades 3-4 leukopenia (6%/53%) and neutropenia (26%/76%) were significantly more frequent with TIP. The overall optimal response showed a significant benefit by using TIP OR = 2.3 (95%CI: 1.1-4.7, P = 0.027). No significant differences in survival were noted between groups[31].

The possible limitation of this strategy is the fact that over 30% of patients will require adjuvant radiotherapy after surgery due to pathologic risk factors on the specimen[33]. Thus, patients could have the adverse effect of a RS plus radical pelvic/abdominal radiotherapy (Table 1).

The question of whether NACT or chemoradiation is a more efficacious treatment for patients with LACC (FIGO stage ⅠB2-ⅡB) remains to be answered. The current RCT being conducted by the European Organization for Research in Cancer Therapy (EORTC) compares these two treatment modalities in patients with LACC (EORTC-55994, NCT00193739) and is expected to reveal important information for determining the most effective treatment protocol.

ADJUVANT CHEMOTHERAPY AFTER INITIAL TREATMENT

Chemotherapy could be given after initial treatment in patients with a higher risk of systemic relapse. Peters et al[13] evaluated 268 patients who were randomly treated with surgery plus radiotherapy or surgery plus chemoradiation plus adjuvant chemotherapy based on four cycles of 5 fluorouracil every 3 wk in patients with early stage disease (FIGO stage ⅠA2-ⅡA). Progression-free and OS was significantly improved in patients receiving chemotherapy. The hazard ratios for progression-free survival and OS in the radiation only arm vs the chemoradiation arm were 2.01 (P < 0.003) and 1.96 (P < 0.007), respectively. This advantage was more pronounced in patients that received three or four cycles of adjuvant chemotherapy. In addition, a recent analysis of more mature data[34] showed maximal benefit for patients with spread to two or more lymph nodes after postoperative radiotherapy and adjuvant chemotherapy compared with patients receiving postoperative radiotherapy alone (5-year survival 55% vs 75%). However, the effect was minimal in low-risk patients, such as only one metastatic lymph node or a tumor size of 2 cm or less in diameter[34].
Adjuvant chemotherapy was also investigated after NACT followed by RS. In 1998, Sananes et al[35] evaluated the efficacy of adding 3 curses every three weeks of cis-platinum 50 mg/m2, methotrexate 30 mg/m2, and cyclophosphamide 500 mg/m2 in 56 women with LACC FIGO stage ⅠB-ⅢB after NACT followed by RS. After a median follow-up of 75 mo the authors noted an OS for stage ⅠB of 88%, Stage ⅡB 78%, and 50% for ⅢB. Angioli et al[36] reported a case series of 246 women affected by a LACC FIGO stage ⅠB2-ⅡB who had undergone NACT followed by RS and postoperative adjuvant chemotherapy based on 4 cycles of Cisplatin 100 mg/m2 and Paclitaxel 175 mg/m2. The study showed a 5-year OS and DFS are 77% and 61%, respectively.

In summary, adding chemotherapy after initial treatment for treating women with LACC requires further investigation. Despite the fact that this strategy should be used under clinical trials, it seems reasonable its indication in high-risk patients, such as node metastasis and lymphovascular space involvement.

AORTIC LYMPH NODE TREATMENT

Lymph node involvement and tumor size are the most important prognostic factors in women with LACC[37,38]. Based on the results of positron emission tomography-computed tomography (PET-CT), over 20% of patients with LACC have aortic node metastasis, and 93% of them have concomitant pelvic node involvement[39]. Determination of nodal involvement before treatment has been suggested as an important factor for disease control and for obtaining better oncologic outcomes[40]. Surgical staging has been demonstrated to be the best option for establishing the status of aortic node in women with LACC. A prospective study on 60 women with LACC without evidence of aortic involvement on CT scan underwent PET-CT and aortic surgical staging. A total of three out of 26 patients (21%) with negative pelvic and aortic node on PET-CT had histological positive aortic nodes (false negative rate). In addition, 6 (22%) patients with positive pelvic but negative aortic nodes on PET-CT had positive aortic node at final histology report[41]. Other similar study on 125 patients performed by Leblanc et al[42] found similar results. Standard treatment for patients with aortic nodal involvement is based on the extension of radiation field to the aortic area up to the level of the renal veins. As it was previously mentioned, that using IMRT the intestinal toxicity can be reduce without effect on survival[43].

Despite the fact that aortic lymph node dissection can be performed by laparoscopy or robotic surgery, arguments against lymphadenectomy include increased morbidity, delay in starting first line treatment and the questionable advantages on the patients’ OS[40]. To this regard, the oncological outcomes of aortic lymph node dissection have been evaluated in several studies with controversial results. A sub-analysis of three gynecologic oncology group (GOG) studies (GOG 85, GOG 120, and GOG 165) analyzed the impact of surgical staging (n = 555) or radiographic determination (CT or magnetic resonance imaging) (n = 130) on survival in women with LACC after chemoradiation treatment[44]. Despite the fact that the multivariate analysis demonstrated a positive benefits of surgical staging on progression free survival and OS, the study had some limitations. Inclusion criteria for this sub-analysis were heterogeneous and the population was unbalanced not only in the sample size, but also regarding the pre-surgical nodal evaluation[40]. The effect on survival of aortic node dissection in women with LACC and negative aortic nodes on PET-CT is currently being investigated in two phase Ⅲ RCT. (NCT01049100 and NCT01365156).

CONCLUSION
During the last years, several strategies of treatment have been evaluated for treating LACC FIGO stage ⅠB2-ⅡB. After reviewing the literature, there is clear evidence that chemoradiotherapy is better that radiotherapy alone but there is no evidence for using chemoradiotherapy in lieu of NACT followed RS as standard of care. Until definitive trials currently ongoing are published, the strategy of treatment should be individualized after adequate patient counseling and based on specific institution capability.

REFERENCES
1
Siegel R, DeSantis C, Virgo K, Stein K, Mariotto A, Smith T, Cooper D, Gansler T, Lerro C, Fedewa S, Lin C, Leach C, Cannady RS, Cho H, Scoppa S, Hachey M, Kirch R, Jemal A, Ward E. Cancer treatment and survivorship statistics, 2012. CA Cancer J Clin 2012; 62: 220-241 [PMID: 22700443 DOI: 10.3322/caac.21149]

2
World Health Organization. GLOBOCAN 2012: Estimated cancer incidence, mortality and prevalence worldwide in 2012. Available from: URL: http: //globocan.iarc.fr/Default.aspx

3
Landoni F, Maneo A, Colombo A, Placa F, Milani R, Perego P, Favini G, Ferri L, Mangioni C. Randomised study of radical surgery versus radiotherapy for stage Ib-IIa cervical cancer. Lancet 1997; 350: 535-540 [PMID: 9284774]

4
Quinn MA, Benedet JL, Odicino F, Maisonneuve P, Beller U, Creasman WT, Heintz AP, Ngan HY, Pecorelli S. Carcinoma of the cervix uteri. FIGO 26th Annual Report on the Results of Treatment in Gynecological Cancer. Int J Gynaecol Obstet 2006; 95 Suppl 1: S43-103 [PMID: 17161167]

5
National institutes of health. NCI Issues Clinical Announcement on Cervical Cancer: Chemotherapy Plus Radiation Improves Survival. 1999. Available from: URL: http: //www.nih.gov/news/pr/feb99/nci-22.htm

6
Huang HJ, Chang TC, Hong JH, Tseng CJ, Chou HH, Huang KG, Lai CH. Prognostic value of age and histologic type in neoadjuvant chemotherapy plus radical surgery for bulky (>/=4 cm) stage IB and IIA cervical carcinoma. Int J Gynecol Cancer 2003; 13: 204-211 [PMID: 12657125]

7
Benedetti-Panici P, Greggi S, Scambia G, Amoroso M, Salerno MG, Maneschi F, Cutillo G, Paratore MP, Scorpiglione N, Mancuso S. Long-term survival following neoadjuvant chemotherapy and radical surgery in locally advanced cervical cancer. Eur J Cancer 1998; 34: 341-346 [PMID: 9640219]

8
Sardi J, Sananes C, Giaroli A, Maya G, di Paola G. Neoadjuvant chemotherapy in locally advanced carcinoma of the cervix uteri. Gynecol Oncol 1990; 38: 486-493 [PMID: 1699851]

9
Dueñas-González A, Zarbá JJ, Patel F, Alcedo JC, Beslija S, Casanova L, Pattaranutaporn P, Hameed S, Blair JM, Barraclough H, Orlando M. Phase III, open-label, randomized study comparing concurrent gemcitabine plus cisplatin and radiation followed by adjuvant gemcitabine and cisplatin versus concurrent cisplatin and radiation in patients with stage IIB to IVA carcinoma of the cervix. J Clin Oncol 2011; 29: 1678-1685 [PMID: 21444871 DOI: 10.1200/JCO.2009.25.9663]

10
Ferrandina G, Margariti PA, Smaniotto D, Petrillo M, Salerno MG, Fagotti A, Macchia G, Morganti AG, Cellini N, Scambia G. Long-term analysis of clinical outcome and complications in locally advanced cervical cancer patients administered concomitant chemoradiation followed by radical surgery. Gynecol Oncol 2010; 119: 404-410 [PMID: 20817228 DOI: 10.1016/j.ygyno.2010]

11
Keys HM, Bundy BN, Stehman FB, Muderspach LI, Chafe WE, Suggs CL, Walker JL, Gersell D. Cisplatin, radiation, and adjuvant hysterectomy compared with radiation and adjuvant hysterectomy for bulky stage IB cervical carcinoma. N Engl J Med 1999; 340: 1154-1161 [PMID: 10202166]

12
Morris M, Eifel PJ, Lu J, Grigsby PW, Levenback C, Stevens RE, Rotman M, Gershenson DM, Mutch DG. Pelvic radiation with concurrent chemotherapy compared with pelvic and para-aortic radiation for high-risk cervical cancer. N Engl J Med 1999; 340: 1137-1143 [PMID: 10202164]

13
Peters WA, Liu PY, Barrett RJ, Stock RJ, Monk BJ, Berek JS, Souhami L, Grigsby P, Gordon W, Alberts DS. Concurrent chemotherapy and pelvic radiation therapy compared with pelvic radiation therapy alone as adjuvant therapy after radical surgery in high-risk early-stage cancer of the cervix. J Clin Oncol 2000; 18: 1606-1613 [PMID: 10764420]

14
Rose PG, Bundy BN, Watkins EB, Thigpen JT, Deppe G, Maiman MA, Clarke-Pearson DL, Insalaco S. Concurrent cisplatin-based radiotherapy and chemotherapy for locally advanced cervical cancer. N Engl J Med 1999; 340: 1144-1153 [PMID: 10202165]

15
Whitney CW, Sause W, Bundy BN, Malfetano JH, Hannigan EV, Fowler WC, Clarke-Pearson DL, Liao SY. Randomized comparison of fluorouracil plus cisplatin versus hydroxyurea as an adjunct to radiation therapy in stage IIB-IVA carcinoma of the cervix with negative para-aortic lymph nodes: a Gynecologic Oncology Group and Southwest Oncology Group study. J Clin Oncol 1999; 17: 1339-1348 [PMID: 10334517]

16
Chemoradiotherapy for Cervical Cancer Meta-Analysis Colla​boration. Reducing uncertainties about the effects of chemora​diotherapy for cervical cancer: a systematic review and meta-analysis of individual patient data from 18 randomized trials. J Clin Oncol 2008; 26: 5802-5812 [PMID: 19001332 DOI: 10.1200/​JCO.2008.16.4368]
17
Nag S, Erickson B, Thomadsen B, Orton C, Demanes JD, Petereit D. The American Brachytherapy Society recommendations for high-dose-rate brachytherapy for carcinoma of the cervix. Int J Radiat Oncol Biol Phys 2000; 48: 201-211 [PMID: 10924990]

18
Zunino S, Rosato O, Lucino S, Jauregui E, Rossi L, Venencia D. Anatomic study of the pelvis in carcinoma of the uterine cervix as related to the box technique. Int J Radiat Oncol Biol Phys 1999; 44: 53-59 [PMID: 10219794]

19
Taylor A, Powell ME. Conformal and intensity-modulated radiotherapy for cervical cancer. Clin Oncol (R Coll Radiol) 2008; 20: 417-425 [PMID: 18558480]

20
Greven KM, Lanciano RM, Herbert SH, Hogan PE. Analysis of complications in patients with endometrial carcinoma receiving adjuvant irradiation. Int J Radiat Oncol Biol Phys 1991; 21: 919-923 [PMID: 1917620]

21
Small W, Mell LK, Anderson P, Creutzberg C, De Los Santos J, Gaffney D, Jhingran A, Portelance L, Schefter T, Iyer R, Varia M, Winter K, Mundt AJ. Consensus guidelines for delineation of clinical target volume for intensity-modulated pelvic radiotherapy in postoperative treatment of endometrial and cervical cancer. Int J Radiat Oncol Biol Phys 2008; 71: 428-434 [PMID: 18037584]

22
Gandhi AK, Sharma DN, Rath GK, Julka PK, Subramani V, Sharma S, Manigandan D, Laviraj MA, Kumar S, Thulkar S. Early clinical outcomes and toxicity of intensity modulated versus conventional pelvic radiation therapy for locally advanced cervix carcinoma: a prospective randomized study. Int J Radiat Oncol Biol Phys 2013; 87: 542-548 [PMID: 24074927 DOI: 10.1016/j.ijrobp.2013.06.2059]

23
Fyles AW, Pintilie M, Kirkbride P, Levin W, Manchul LA, Rawlings GA. Prognostic factors in patients with cervix cancer treated by radiation therapy: results of a multiple regression analysis. Radiother Oncol 1995; 35: 107-117 [PMID: 7569018]

24
Pearcey R, Brundage M, Drouin P, Jeffrey J, Johnston D, Lukka H, MacLean G, Souhami L, Stuart G, Tu D. Phase III trial comparing radical radiotherapy with and without cisplatin chemotherapy in patients with advanced squamous cell cancer of the cervix. J Clin Oncol 2002; 20: 966-972 [PMID: 11844818]

25
Friedlander M, Kaye SB, Sullivan A, Atkinson K, Elliott P, Coppleson M, Houghton R, Solomon J, Green D, Russell P. Cervical carcinoma: a drug-responsive tumor--experience with combined cisplatin, vinblastine, and bleomycin therapy. Gynecol Oncol 1983; 16: 275-281 [PMID: 6195052]

26
Benedetti-Panici P, Greggi S, Colombo A, Amoroso M, Sman​iotto D, Giannarelli D, Amunni G, Raspagliesi F, Zola P, Mangioni C, Landoni F. Neoadjuvant chemotherapy and radical surgery versus exclusive radiotherapy in locally advanced squamous cell cervical cancer: results from the Italian multicenter randomized study. J Clin Oncol 2002; 20: 179-188 [PMID: 11773168]

27
Dueñas-Gonzalez A, López-Graniel C, González-Enciso A, Cetina L, Rivera L, Mariscal I, Montalvo G, Gómez E, de la Garza J, Chanona G, Mohar A. A phase II study of multimodality treatment for locally advanced cervical cancer: neoadjuvant carboplatin and paclitaxel followed by radical hysterectomy and adjuvant cisplatin chemoradiation. Ann Oncol 2003; 14: 1278-1284 [PMID: 12881393]

28
Choi YS, Sin JI, Kim JH, Ye GW, Shin IH, Lee TS. Survival benefits of neoadjuvant chemotherapy followed by radical surgery versus radiotherapy in locally advanced chemoresistant cervical cancer. J Korean Med Sci 2006; 21: 683-689 [PMID: 16891813]

29
Al-Mansour Z, Verschraegen C. Locally advanced cervical cancer: what is the standard of care? Curr Opin Oncol 2010; 22: 503-512 [PMID: 20473164 DOI: 10.1097/​CCO.0b013e32833af426]

30
Buda A, Fossati R, Colombo N, Fei F, Floriani I, Gueli Alletti D, Katsaros D, Landoni F, Lissoni A, Malzoni C, Sartori E, Scollo P, Torri V, Zola P, Mangioni C. Randomized trial of neoadjuvant chemotherapy comparing paclitaxel, ifosfamide, and cisplatin with ifosfamide and cisplatin followed by radical surgery in patients with locally advanced squamous cell cervical carcinoma: the SNAP01 (Studio Neo-Adjuvante Portio) Italian Collaborative Study. J Clin Oncol 2005; 23: 4137-4145 [PMID: 15961761]

31
Lissoni AA, Colombo N, Pellegrino A, Parma G, Zola P, Katsaros D, Chiari S, Buda A, Landoni F, Peiretti M, Dell’anna T, Fruscio R, Signorelli M, Grassi R, Floriani I, Fossati R, Torri V, Rulli E. A phase II, randomized trial of neo-adjuvant chemotherapy comparing a three-drug combination of paclitaxel, ifosfamide, and cisplatin (TIP) versus paclitaxel and cisplatin (TP) followed by radical surgery in patients with locally advanced squamous cell cervical carcinoma: the Snap-02 Italian Collaborative Study. Ann Oncol2009; 20: 660-665 [PMID: 19181826 DOI: 10.1093/annonc/mdn690]

32
Dueñas-Gonzalez A, Cetina L, Mariscal I, de la Garza J. Modern management of locally advanced cervical carcinoma. Cancer Treat Rev 2003; 29: 389-399 [PMID: 12972357]

33
Minig L, Colombo N, Zanagnolo V, Landoni F, Bocciolone L, Cárdenas-Rebollo JM, Iodice S, Maggioni A. Platinum-based neoadjuvant chemotherapy followed by radical surgery for cervical carcinoma international federation of gynecology and obstetrics stage IB2-IIB. Int J Gynecol Cancer 2013; 23: 1647-1654 [PMID: 24100590 DOI: 10.1097/​IGC.0b013e3182a616d2]

34
Monk BJ, Wang J, Im S, Stock RJ, Peters WA, Liu PY, Barrett RJ, Berek JS, Souhami L, Grigsby PW, Gordon W, Alberts DS. Rethinking the use of radiation and chemotherapy after radical hysterectomy: a clinical-pathologic analysis of a Gynecologic Oncology Group/Southwest Oncology Group/Radiation Therapy Oncology Group trial. Gynecol Oncol 2005; 96: 721-728 [PMID: 15721417]

35
Sananes C, Giaroli A, Soderini A, Guardado N, Snaidas L, Bermudez A, Ferreira M, di Paola G, Sardi J. Neoadjuvant chemotherapy followed by radical hysterectomy and postoperative adjuvant chemotherapy in the treatment of carcinoma of the cervix uteri: long-term follow-up of a pilot study. Eur J Gynaecol Oncol 1998; 19: 368-373 [PMID: 9744728]

36
Angioli R, Plotti F, Montera R, Aloisi A, Luvero D, Capriglione S, Terranova C, De Cicco Nardone C, Muzii L, Benedetti-Panici P. Neoadjuvant chemotherapy plus radical surgery followed by chemotherapy in locally advanced cervical cancer. Gynecol Oncol 2012; 127: 290-296 [PMID: 22819938 DOI: 10.1016/j.ygyno.2012.07.104]

37
Kidd EA, Siegel BA, Dehdashti F, Rader JS, Mutch DG, Powell MA, Grigsby PW. Lymph node staging by positron emission tomography in cervical cancer: relationship to prognosis. J Clin Oncol 2010; 28: 2108-2113 [PMID: 20308664 DOI: 10.1200/JCO.2009.25.4151]

38
Yamashita H, Nakagawa K, Tago M, Shiraishi K, Nakamura N, Ohtomo K. Treatment results and prognostic analysis of radical radiotherapy for locally advanced cancer of the uterine cervix. Br J Radiol 2005; 78: 821-826 [PMID: 16110104]

39
Frumovitz M, Ramirez PT, Macapinlac HA, Klopp AH, Nick AM, Ramondetta LM, Jhingran A. Anatomic location of PET-positive aortocaval nodes in patients with locally advanced cervical cancer: implications for surgical staging. Int J Gynecol Cancer 2012; 22: 1203-1207 [PMID: 22810967 DOI: 10.1097/IGC.0b013e31825e523a]

40
Gouy S, Morice P, Narducci F, Uzan C, Gilmore J, Kolesnikov-Gauthier H, Querleu D, Haie-Meder C, Leblanc E. Nodal-staging surgery for locally advanced cervical cancer in the era of PET. Lancet Oncol 2012; 13: e212-e220 [PMID: 22554549 DOI: 10.1016/S1470-2045(12)70011-6]

41
Ramirez PT, Jhingran A, Macapinlac HA, Euscher ED, Munsell MF, Coleman RL, Soliman PT, Schmeler KM, Frumovitz M, Ramondetta LM. Laparoscopic extraperitoneal para-aortic lymphadenectomy in locally advanced cervical cancer: a prospective correlation of surgical findings with positron emission tomography/computed tomography findings. Cancer 2011; 117: 1928-1934 [PMID: 21509770 DOI: 10.1002/cncr.25739]

42
Leblanc E, Gauthier H, Querleu D, Ferron G, Zerdoud S, Morice P, Uzan C, Lumbroso S, Lecuru F, Bats AS, Ghazzar N, Bannier M, Houvenaeghel G, Brenot-Rossi I, Narducci F. Accuracy of 18-fluoro-2-deoxy-D-glucose positron emission tomography in the pretherapeutic detection of occult para-aortic node involvement in patients with a locally advanced cervical carcinoma. Ann Surg Oncol 2011; 18: 2302-2309 [PMID: 21347790 DOI: 10.1245/s10434-011-1583-9]

43
Gerszten K, Colonello K, Heron DE, Lalonde RJ, Fitian ID, Comerci JT, Selvaraj RN, Varlotto JM. Feasibility of concurrent cisplatin and extended field radiation therapy (EFRT) using intensity-modulated radiotherapy (IMRT) for carcinoma of the cervix. Gynecol Oncol 2006; 102: 182-188 [PMID: 16516281]

44
Gold MA, Tian C, Whitney CW, Rose PG, Lanciano R. Surgical versus radiographic determination of para-aortic lymph node metastases before chemoradiation for locally advanced cervical carcinoma: a Gynecologic Oncology Group Study. Cancer 2008; 112: 1954-1963 [PMID: 18338811 DOI: 10.1002/cncr.23400]

P- Reviewers: Itamoch H, Yokoyama Y    S- Editor: Gou SX    

L- Editor: A    E- Editor: Liu SQ

Figure Legends
[image: image1.png]i

]
oo after ognoss

o Pogotion Sy 05
- % Aoprodmate 0%
Localyadonced 36 Approimate G0%.
Advnced 1% Roporimate 0%




Figure 1  Distribution and 5-year overall survival of women with uterine cervical cancer divided by International Federation of Gynecology and Obstetrics stage disease according with International Federation of Gynecology and Obstetrics annual report[4]. OS: Overall survival.
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Table 1  Institutional capabilities, advantages and disadvantages of the main strategies of treatment for treating locally advanced cervical cancer International Federation of Gynecology and Obstetrics stage ⅠB2-ⅡB


�
Institutional capabilities


�
Advantages


�
Disadvantages


�
�
CT-RT


�
Well radiotherapy equipment (ideally, intensity-modulated radiotherapy IMRT)


Availability of schedule for radiotherapy


�
Well-documented oncologic benefit over radiotherapy alone


Standardized treatment�
Limited benefit in case of delay of treatment for toxicity or difficult access to radiation treatment (schedule, few equipment, etc.)


Possible permanent local toxicity of radiotherapy, mainly in young and sexually active women�
�
NACT + RS


�
Welltrained surgeons 


Institutional support for complex surgical procedure (Intensive care units, Urologists, Internist, etc.)�
Reduce the tumor size 


Control of metastasis 


Select chemosensitive patients (prognostic factor) 


Allow to spare RT for relapsed disease or chemorefractory patients�
Delay local treatment such as RT or RS selection of resistant cells clones 


chemotherapy-induced immunosuppression 


Negative lymph nodes at RS 


Cumulative toxicity of multimodal treatment, mainly in case of adding postoperative RT�
�
Chemoradiation 


+ adjuvant 


chemotherapy�
Similar to CT-RT strategy


�
Possible but not welldocumented benefit yet (limited trials)


�
Similar to chemoradiation cumulative toxicity of multimodal treatment


�
�
NACT: Neoadjuvant chemotherapy; RS: Radical surgery; IMRT: Intensity-modulated radiotherapy; CT-RT: Chemoradiation.











