SMALL CELL CARCINOMA OF THE CERVIX

BACKGROUND

Neuroendocrine tumours of the uterine cervix are rare and aggressive cancers that account for approximately 1 to 2% of all cervical cancers (Van Nagell JR et al, 1988, Wang PH, et al, 1998).  Small cell carcinoma of the cervix (SCC) was first reported in 1958 and again in 1972 (Albores-Saavedra et al, 1972). Their early series included several poorly differentiated cancers that had a histological appearance similar to that of small cell or "oat cell" carcinomas of the lung. In subsequent years, there have been more than 40 reports of small series of patients with "small cell" or "neuroendocrine" carcinomas of the cervix. However, the inconsistent terminology used to describe endocrine cancers of the cervix has made it difficult to clearly define their incidence and behavior.   Many terms have been used to describe neuroendocrine tumours of the cervix including carcinoid, small cell carcinoma, argyrophil cell carcinomas, oat cell carcinomas, neuroendocrine carcinoma and small cell undifferentiated carcinoma which have complicated the interpretation of the literature (Clements C). 

PATHOLOGY

In 1996 a workshop sponsored by the College of American Pathologists and the National Cancer Institute addressed the complicated terminology of neuroendocrine tumours of the cervix (Albores-Saavedra et al, 1997).  In order to create uniform and reproducible terminology the members of the committee adopted a classification system that was similar to that of neuroendocrine tumours of the lung.  Under this new classification, neuroendocrine tumours were divided into four categories; 1. Typical carcinoid tumour, 2. Atypical carcinoid tumour, 3. Large cell neuroendocrine carcinoma, and 4. Small cell carcinoma.  Small cell carcinoma is more common than the carcinoid and large cell types and has a clinical pattern similar to that of small cell carcinoma of the lung.  Despite the problems in terminology there is general agreement that small cell carcinoma of the cervix is a highly aggressive tumour that often metastasize distantly and recurs early (Van Nagell et al, 1988, Sheets EE et al, 1988, Straughn JM et al, 2001).  

The histogenesis of small carcinoma of the cervix is unclear.  Single argyrophilic cells may be seen in the normal cervix and it is possible that they may become malignant thus giving rise to small cell carcinoma with neuroendocrine differentiation with a potential to secrete polypeptide hormones.  Another hypothesis is neuroendocrine differentiation of multi potential stem cells.  There appears to be a close association between HPV and small cell carcinoma of the cervix in as many as 85% of patients (Stoler, et al, 1991, Abeler VM et al, 1994).  Small cell carcinomas seem to be strongly associated with HPV18, but HPV16 positive tumours have also been demonstrated. In  a recent study reported by Wang et al,  22 cases of primary small cell carcinoma of the uterine cervix were subjected to broad-spectrum HPV DNA amplification and typing, and immunohistochemically examined for the expression of p16, Rb, and p53 proteins. The results show that HPV DNA was detected in every case (100%), with 18 cases (82%) harboring type 18. The tumor cells exhibited strong nuclear staining for p16 in 20 cases (91%). This was associated with a complete loss of Rb nuclear staining in tumor cells in 16 cases (73%). The p53 protein was essentially undetectable in all cases.

While human papilloma virus infection appears to pay an important role in the pathogenesis of this neoplasm a number of molecular changes have been detected including high frequencies of loss of heterozygosity at chromosomal regions 4p, 6q as well as localised 3p deletions (Wistuba et al, 1999, Crum, 1999).  A recent study by Wistuba et al of the molecular abnormalities associated with endocrine tumours of the cervix found that localised 3p deletions were the most frequent allelic losses found and were present in 47% of cases.  TP53 gene mutations were detected in 47% of tumours.  They concluded that the molecular changes present in endocrine tumours of the cervix were quite distinct and incorporated those present in the neuroendocrine tumours of the lung (TP53 mutations and 9p 21 deletions) with those detected in squamous cell carcinoma of the cervix (high risk HPV sequences and localised 3p deletions).  

CLINICAL BEHAVIOUR

Small cell carcinoma of the cervix is an extremely aggressive tumour with a biological behaviour that is similar to small cell carcinoma of the lung.  The median age of diagnosis is 38 and most patients present with symptoms of abnormal bleeding or post coital spotting.  They are rarely discovered on routine pap smear, a feature which has been attributed to the frequent absence of an associated in situ component, rapid growth of the tumour or both (Clement PB et al, Abeler VM et al).  Approximately 75% of patients with small cell carcinoma of the cervix are clinical stage 1 or 2 at diagnosis but most patients are at the higher stage if operative findings are considered.  In one study of patients with clinical stage 1B or 2A small cell carcinoma undergoing pelvic lymph node dissection, 57% were found to have lymph node metastases (Sheets et al, 1988).  Silva et al found that 60% of patients were surgical stage 3 or 4 at presentation.  Staging investigations should be similar to those used to stage small cell carcinoma of the lung given the similar metastatic pattern and should include CT scan of brain, chest, abdomen and pelvis, bone marrow examination (if apparently early stage), LDH and NSE. Imaging methods such as positron emission tomography could improve detection of para-aortic metastases that require extended regional radiation.

Sites of failure of SCNEC of the cervix have not been detailed in most prior publications. However, the literature does suggest that small cell cancers behave aggressively with a frequency and manner of recurrence that is unusual for other types of cervical cancer. Small cell carcinoma of the cervix has the capacity to metastasise early and widely by both lymphatic and haematogenous routes and involvement of regional and distant lymph nodes, lung, bone and brain and liver is common.  The disease free interval is usually less than two years and almost 70% of recurrences occur within 12 months of diagnosis (Van Nagell et al, 1988).  Approximately 75% of the patients reported in the literature have died from tumour progression and one of the larger series included 22 patients from Norway where the five year survival rate was only 14% (Abeler VM et al).  In a recent series reported by Straughn et al (2001) that included 16 patients diagnosed between 1978 and 1999 there were three long term survivors, two of whom who had been disease free for greater than ten years.  Two patients who underwent primary surgery and adjuvant chemo-irradiation are alive at 16 and 19 months.  There is significant variation in the literature regarding outcome ranging from 0 to 60% for FIGO stage 1 or 2 small cell carcinoma of the cervix and 0 to 17% for FIGO stages 3 and 4.  Some of this variation is probably due to changing definitions of small cell carcinoma of the cervix in that earlier studies may have included well differentiated or carcinoid tumours as well as small cell squamous tumours all of which have a better prognosis.

 More recently   Viswanathan et al reported the experience  with small cell carcinoma of the cervix at the MD Anderson Hospital.( Viswanathan et al  2004) Of the 21 patients in the study population, 14 had a relapse, and all 14 died of their disease. The mean time to first relapse was 8.4 months (range, 3.6–28 months); only one patient had a relapse more than 24 months after diagnosis. Twelve patients developed hematogenous distant metastases before their death Fifteen patients received radiation therapy. Of these 15, only 2 were alive and had no evidence of disease recurrence. However, of the 13 recurrences that occurred in 15 patients treated with radiation, only 2 recurrences occurred in the radiated field. In six cases, an initial site of failure was in tissues adjacent to the radiation fields; five patients had a recurrence above the radiation fields in the para-aortic lymph nodes, and two patients had a recurrence distal to the pelvic fields in the distal vagina. Patients who were treated with radical hysterectomy tended to have less advanced disease than irradiated patients. Of the six patients treated with a radical hysterectomy, only two recurred, both in the pelvis. No patient had brain metastases as the sole site of first recurrence but 2 had brain metastases diagnosed simultaneously with lung metastases.

. 

MANAGEMENT

It is difficult to draw any firm conclusions regarding what constitutes optimal management from the literature.  Long term survival is possible for patients with cancers that are clinically localised to the cervix but the prognosis of those with more advanced stage disease is poor with very few long term survivors.

The current approach to management is to consider a radical hysterectomy and lymph node dissection in patients with stage 1B or 2A small cell carcinoma of the cervix without evidence of distant metastases on pre-operative staging.  Locoregional disease control is an  important principle and in one of the best documented series, patients who had recurrence after radical hysterectomy developed locoregional recurrence before dissemination to other organs.  Sheets reported a series of 14 patients clinical stage 1B or 2A small cell carcinoma of the cervix treated by hysterectomy and node dissection with eight additionally receiving radiotherapy.  All 14 patients had relapsed at the time of publication.  Following surgery consideration should be given to adjuvant chemotherapy and radiotherapy. Small cell carcinoma of the cervix is a chemosensitive tumour and shares many similarities to the more common small cell carcinoma of the lung (Morris et al 1992, Lewandawski et al 1993, Kim YB et al 1996, Hoskins P et al, 1995).

 Small cell carcinoma of the cervix is a very uncommon , and  it has not been possible to evaluate the impact of various treatments on outcome in prospective randomized trials. Variable inclusion criteria in retrospective studies and the small size of most series make it difficult to generalize the results of retrospective analyses. In recent years, novel treatment approaches to small cell carcinoma of the cervix have attempted to replicate successful treatments for small cell carcinoma of the lung. The success of concurrent chemoradiation for other types of locally advanced cervical cancer has also influenced the management of small cell carcinoma of the cervix  Concurrent chemotherapy radiotherapy in patients with limited stage small cell lung cancer improved local control rates from 10 to 50% and there is also a survival advantage (Turrisi et al, 1999) and this data argues for a similar approach in women with small cell carcinoma of the cervix.

Hoskins et al treated 11 patients with concurrent chemo-irradiation comprising four cycles of cisplatin etoposide and locoregional radiotherapy.  Only three of the patients had a hysterectomy.  The failure free and overall survival at three years was 28%.  The toxicity was high with severe neutropenia occuring in 70% and significant gastro-intestinal toxicity in 40%.  They used a very intensive regimen of Cisplatin 25mg/m2 day 1-5 and etoposide 40mg/m2 iv day 1-5 every 15 days with locoregional radiotherapy followed by prophylactic cranial radiotherapy.  There were two treatment related deaths.  The three year survival for patients whose cancers were clinically localised to the cervix was 42% while four of the five with the more advanced clinical stage have died with a median survival of six months.  In another prospective study in small cell carcinoma of the cervix reported by Morris, et al (1992) ten patients with clinical stage 1 or 2 small cell carcinoma of the cervix were treated with cisplatin, doxorubicin and etoposide plus or minus irradiation.  The median survival was 28 months.

 In the MD Anderson series, overall survival rates were 43% and 29% at 2 and 5 years, respectively. Survival was strongly correlated with tumor size and stage; none of the women who had disease more extensive than stage IB1 survived more than 30 months. The survival rate of patients with stage IB1 disease was significantly poorer than that of patients with stage IB1 squamous carcinoma or adenocarcinoma treated at M.D. Anderson Cancer Center during the same time period (between 1980 and 2000).  Treatment with chemotherapy did not result in a significant increase in relapse-free survival (P = 0.4). (Viswanathan et al  2004)

While it is not possible to draw firm conclusions from a very limited literature a number of options are reasonable.  For patients who have had a radical hysterectomy for FIGO stage 1 or 2A small cell carcinoma of the cervix without distant metastases consideration should be given to adjuvant chemotherapy and radiotherapy.  While combined modality treatment with concurrent chemotherapy with radiotherapy is considered the ‘gold standard’ for limited stage small cell carcinoma of the lung the improvement in survival are modest although statistically significant.  Cisplatin and etoposide is the most commonly used chemotherapy with variations in dose and schedule.  This can be delivered concurrently with radiotherapy.  Given the toxicity that occurred in the Hoskins study patients should be carefully selected if their protocol is followed.  An alternative approach is to treat patients with carboplatin etoposide for three cycles followed by pelvic radiotherapy and a further three cycles of chemotherapy.  While this is certainly better tolerated than concurrent treatment the impact on survival is not clear.

For patients with poor performance status and more advanced disease the objective of treatment is palliation and there have been no long term survivors in the literature.  For patients with locally advanced tumours local control is important and either concurrent chemo-irradiation or sequential chemotherapy and radiotherapy are reasonable for selected patients.  For patients with distant metastases at diagnosis chemotherapy alone with Carboplatin etoposide should be considered.  Carboplatin can be substituted for cisplatin with no loss of activity and improved tolerance in patients with small cell carcinoma of the lung.
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