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ABSTRACT 27 

PURPOSE: 28 

Primary ovarian neuroendocrine tumours (NETs) develop in pure form or in 29 

association with other tumours, mainly teratomas. The available data 30 

regarding this rare condition are limited. Much of the literature focuses on 31 

single case reports, previously dismissed as a totally benign disorder, and 32 

thus long-term considerations and evidenced-based management guidelines 33 

are lacking. The objective of the current study was to describe the clinical and 34 

pathologic characteristics and the effect of various therapeutic modalities on 35 

patient morbidity and mortality from two major centres. A secondary objective 36 

was to highlight that carcinoid syndrome may manifest in the absence of 37 

metastatic disease. 38 

39 

METHODS: 40 

The authors retrospectively studied a cohort of 34 consecutive patients with 41 

primary ovarian NETs who attended either the Oxford University Hospitals or 42 

Beatson Oncology Centre, Glasgow, between 1984 -2014, and had their 43 

ovarian carcinoid data (e.g. tumour growth, chemotherapy regime) and 44 

mortality outcomes assessed.  45 

46 

RESULTS: 47 

All patients were women, average age was 53, range 23-87 years at 48 

diagnosis.  Of the 34 patients, 8 patients (23.5%) presented with the carcinoid 49 

symptoms. Carcinoid heart disease was evident in 2 of the 34 patients (6%). 50 

All patients had a primary ovarian carcinoid tumour on histopathology and two 51 
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patients had bilateral ovarian carcinoid.  Teratoma associations could be 52 

assessed in 29 tumours, with 20/29 (69%) showing a pathological association.  53 

The mean tumour size was 48mm (range 4-120mm, SD 40mm).  The mean 54 

follow up was 4.5 years, with up to 17 years.  55 

The disease has been quiescent with no evidence of relapse in 22 of 34 56 

patients; in 12 of 34 patients it was metastatic.  There were 5 patients who 57 

received treatment with somatostatin analogues or chemotherapy. 8 patients 58 

died of disease (23.5%). Metastatic disease was found up to 11 years from 59 

initial diagnosis.   60 

61 

CONCLUSIONS: 62 

Primary ovarian NET is rare and likely under-represented in the literature.  It 63 

can no longer be simply dismissed as a generally benign entity. It requires 64 

careful evaluation and review.   65 

66 



4

INTRODUCTION 67 

68 

The majority of neuroendocrine tumours (NETs) arise in the gastro-intestinal 69 

tract or lung, but a small minority will arise in other locations (1). Whilst 70 

gastrointestinal NETs have become a well recognised entity and thus more 71 

readily amenable to identification, similar lesions arising from other sites  such 72 

as the female reproductive organs, are often not considered and may be 73 

overlooked or subject to a considerable delay in diagnosis: primary ovarian 74 

NETs are one such example. Familiarity with such unusual sites of origin 75 

facilitates appropriate recognition and characterisation of such tumours, 76 

allowing for timely intervention and appropriate management. Specifically, 77 

early identification of an ovarian NET would also allow clinicians the ability to 78 

identify the best options for diagnosis and treatment. As these are rare 79 

tumours, large randomised trial data are not available, and currently 80 

consensus statements guide our management (2).   81 

82 

Ovarian NETs may be primary or metastatic.  Primary ovarian NETs are rare 83 

and include small cell carcinomas, large cell variants and well-differentiated 84 

NETs, classically referred to as ‘carcinoids’. They were first described by 85 

Stewart et al in 1939 (3).  Primary ovarian NETs develop in either pure form or 86 

in association with teratomas, and originate from endocrine cells, either 87 

ovarian or teratomatous in origin. They are categorised in groups based on 88 

the pattern of their histopathology: insular, trabecular, mucinous (goblet) and 89 

stromal, but are often mixed, containing two or more types (4, 5). Due to the 90 

fact that they often contain teratoid components, primary ovarian NETs have 91 
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been considered as “specialised teratomas” (4). However, while the 92 

histopathological reporting of primary ovarian NETs is not as yet 93 

standardised, the subtype may be of importance for prognostic purposes. In 94 

addition, the Ki-67 index of proliferation, used in other NETs, historically was 95 

often not reported, although it is now recognised to be of significant clinical 96 

importance (6).  As ovarian carcinoids drain directly into the systemic venous 97 

circulation, they may present with a carcinoid syndrome independent of the 98 

presence of liver metastases, and thus may present relatively early; indeed, it 99 

has been suggested that there is a correlation between the size of the tumour 100 

and the presence of a clinically detectable carcinoid syndrome, with the 101 

critical cut-off being 10cm (7).  102 

103 

The diagnosis of a primary ovarian NET needs to be considered whenever a 104 

unilateral ovarian tumour is found: careful examination and evaluation of the 105 

intestinal tract as well as the contralateral ovary is indicated with an 106 

experienced histopathologist before the definitive diagnosis is made.  Bilateral 107 

ovarian involvement is possible, albeit rarely. However, all patients with 108 

suspected primary ovarian carcinoids need to be evaluated for a possible 109 

NET metastatic to the ovary, most likely from a gastrointestinal origin (8-10).  110 

With the benefit of new imaging modalities, pre-operative work up with 111 

ultrasound, computed tomography (CT) and magnetic resonance imaging 112 

(MRI) can be combined with functional imaging with 111In-octreotide and more 113 

recently 68Ga-octreotate PET scanning. The presence of teratoid elements 114 

generally confirms that an ovarian NET is of primary ovarian origin (4).   115 

116 
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As we represent two large tertiary centres for NETs, we considered it would 117 

be of value to present our experience retrospectively with these rare tumours, 118 

especially in terms of their presentation, diagnosis, therapy and outcomes.   119 

120 

METHODS 121 

All patients were identified from clinical lists and databases held within the two 122 

centres, the Beatson Oncology centre in Glasgow, a major cancer referral 123 

centre in Scotland, and the ENETS Centre of Excellence for NETs at the 124 

Churchill Hospital, Oxford, UK. Patient files were reviewed and, where 125 

possible, clinical review was sought to detail the type of surgery and any 126 

evidence of recurrence. Imaging findings and comparison studies were 127 

reviewed to document the rate of change of any tumour and recurrence. Of 128 

patients undergoing surgery, the histopathology was uniformly reviewed by 129 

one subspecialised histopathologist at each centre.  For survival analysis the 130 

first presentation was considered as time zero, and patients were followed 131 

until death or last contact.  Surviving patients continue to attend for regular 132 

follow-up in the specialist centres. The study was registered as an Audit 133 

Project in both centres.  134 

135 

RESULTS 136 

We identified 34 female patients with a diagnosis of primary ovarian carcinoid 137 

at the two centres. Their mean age was 53 years (range 23-87 years) at 138 

diagnosis.  Of the 34 patients, 8 patients (23.5%) presented with symptoms of 139 

the carcinoid syndrome, i.e. flushing, diarrhoea and/or wheeze. The remaining 140 

cohort presented with a variety of symptoms ranging from abdominal bloating 141 
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to post-menopausal bleeding or incidentally-discovered ovarian pathology on 142 

imaging. Of the patients presenting with the carcinoid syndrome, a third had 143 

metastatic disease at presentation. Overall, clinical evidence of carcinoid 144 

heart disease was present in 2 of the 34 patients (6%), but this was absent on 145 

clinical grounds in all other patients. Six of the 34 patients were hypertensive. 146 

Cardiac assessment beyond physical examination was not routinely 147 

performed pre-operatively across the cohort.  148 

149 

All patients had a primary ovarian carcinoid tumour on histopathology: two 150 

patients had bilateral primary ovarian carcinoids, in one in association with 151 

bilateral teratomas. Of the cohort, 29 tumour cases were able to be assessed 152 

for the presence of a teratoma, which was identified in 20/29 cases (69%). 153 

The mean size of the NET was 48mm (range 4-120mm, standard deviation 154 

[SD] 40mm).  Unfortunately, Ki-67 immunostaining, or assessment of 155 

chromogranin A and urinary 5-HIAA,  were not routinely available across the 156 

series, dating back to 1984. 157 

158 

Of the 34 patients, 28 patients underwent oophorectomy, either unilateral (9) 159 

or bilateral, with some undergoing simultaneous subtotal or total abdominal 160 

hysterectomy. Three patients had simple cystectomy/cyst-oophorectomy.  161 

162 

At follow-up, there was no evidence of disease recurrence at a mean of 4.5 163 

years in 22/34 (65%) patients. The disease has been in remission in 22 of 34 164 

patients; however, in 12 of 34 patients it was metastatic at a mean follow-up 165 
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of 4.5 years.  Five patients received treatment with somatostatin analogues or 166 

chemotherapy (varying protocols including doxorubicin or capecitabine or 167 

capecitabine, etoposide, platinum and temozolomide or cisplatin, 5-168 

fluorouracil and streptozocin, which reflects the changes in practice over the 169 

time period)). Eight patients of the 34 died of disease (23.5%), including 170 

patients with a late presentation dying within 6 weeks of diagnosis. All deaths 171 

were in late presenters who had metastases at diagnosis (Table 1). There 172 

were 24 patients (70.5%) who were alive at the end of follow-up, with 2 173 

patients dying of other causes. The average follow up was 4.5  years, with up 174 

to 17 years of follow-up. Metastatic disease was found up to 11 years from 175 

initial diagnosis at surgery.  One patient went on to have a successful 176 

pregnancy. 177 

Table 1 – Patient characteristics who died of ovarian carcinoid.  178 

Patient
Initial 
Staging Time to recurrence Diagnosis clinical or radiological 

1
FIGO 
1V 

metastatic at 
presentation, DOD 6/12 

clinical widespread peritoneal nodules 
at diagnosis 

2
FIGO 
IV 

metastatic at 
presentation, DOD 6/52  Clinical 

4 FIGO 1 2years  
clinical, rising 5HIAA and radiological 
peritoneal & bony mets  

5
FIGO 
1C 6 years rising 5HIAA, radiological  

6
FIGO 
3C 2years  radiological omental & liver mets 

7
FIGO 
1V metastatic at presentation 

clinical with radiological mets to small 
bowel 

8
FIGO 
1V 

metastatic to sigmoid 
colon & pelvic region at 
presentation  clinical & radiological 

179 

180 
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DISCUSSION 181 

182 

Primary ovarian NETs are very rare, and most series in the literature are 183 

anecdotal or comprise only a small series. They account for less than 5% of 184 

all carcinoid tumours and less than 0.1% of all ovarian neoplasms (7) (11).  185 

Most NETs of the ovary are metastatic, usually arising from the 186 

gastrointestinal tract, tend to be bilateral, and are associated with diffuse intra-187 

abdominal disease arising from a gastrointestinal source. For right-sided 188 

tumours, the proximity to the appendix should always raise the suspicion of a 189 

primary appendiceal tumour. Newer imaging techniques, particularly 190 

functional imaging, may now allow a diagnosis to be made preoperatively if 191 

there is a suspicion of a neuroendocrine origin and also may provide staging 192 

information.  However, for most of these tumours there is rarely a suspicion 193 

that these may be primary ovarian NETs, and they are assumed to be primary 194 

ovarian malignancies which need to be managed in a very different manner.  195 

196 

Given their rarity, there are no specific trials for these tumours and at present 197 

no functional registry to collect cases.  Our clinical cohort is to our knowledge 198 

the largest to be followed to date, utilising data across two tertiary referral 199 

centres in the UK: their care has involved clinicians in a number of specialties, 200 

including gynaecologists, oncologists and endocrinologists. There has been 201 

one large series published in 2000, from the Niigata Registry, where world-202 

wide information on gut-pancreatic endocrinomas has been analysed 203 

providing information comparing ovarian cystic teratoma/dermoid groups 204 
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versus no teratoma/dermoid derivative, rather than the providing information 205 

on the clinical trajectory of individual patients (12).  206 

207 

In general, NETs may present due to local effects of the tumour, symptoms 208 

due to tumour-induced fibrosis, or symptoms and signs resulting from the 209 

secreted products of the tumour or its metastases.  When symptomatic, 210 

carcinoid tumours can mimic a variety of common conditions, and can go 211 

undiagnosed for many years, with the average delay between symptom onset 212 

to diagnosis being approximately 10 years (13). Similarly, primary ovarian 213 

carcinoids may be discovered incidentally whilst undergoing radiological 214 

investigation for other reasons.  From a histopathology perspective, accurate 215 

diagnosis and classification depends on experience with other NETs. There is 216 

to date no consensus for formal staging, rather adopting the FIGO ovarian 217 

cancer staging (2, 14).  According to the SEER data-base, the diagnosis of all 218 

types of NETs has increased dramatically in recent years, at least in part due 219 

to better pathological clarification.   In addition for ovarian carcinoids as well 220 

as many tumours labelled as sex cord /stromal tumours or small cell 221 

carcinomas of the ovary, these may have been more accurately diagnosed in 222 

recent times as ovarian carcinoids. Although not routinely reported in this 223 

cohort reflecting the changing practice over 30 years, the Ki-67 labelling index 224 

is now routinely used in other more common NET grading systems and is 225 

widely accepted as a marker of aggressiveness for prognostic behaviour of 226 

tumour biology, based on the tumour cell proliferative rate (15). In keeping 227 

with other NETs, we would likewise recommend routinely grading the tumour 228 

based on Ki-67 labelling.  229 
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230 

In our cohort almost a quarter of patients presented with the carcinoid 231 

syndrome (24%). The clinical presentation for primary ovarian NET may be 232 

similar in history and examination to other NETs, with symptoms of carcinoid 233 

syndrome (facial flushing, telangiectasia, pellagra, secretory diarrhoea, 234 

wheezing and right-sided cardiac disease) (16). Careful clinical examination 235 

and investigation, including biochemistry with plasma chromogranin A and 236 

urinary 5-hydroxyindoleacetic acid (5-HIAA), the main metabolite of serotonin, 237 

are necessary, although these were not routinely performed in all our patients. 238 

In the future we would recommend their measurement and on-going 239 

evaluation for recurrence of functionality.     240 

241 

In our cohort, 6% of the total and 25% of those with carcinoid symptoms had 242 

cardiac involvement.  However, this was in the main clinically assessed: brain 243 

natriuretic peptide (NT-pro-BNP) and transthoracic echocardiography (TTE) 244 

was not uniformly performed, although ideally it would now be part of the 245 

routine clinical evaluation of such patients. One of our recent patients 246 

presented in florid right-sided heart failure with resolution after resection of her 247 

primary ovarian carcinoid (17). In the literature there are numerous case 248 

reports and anecdotal references to isolated right-heart failure, in the absence 249 

of pulmonary hypertension, which should prompt the clinician to consider the 250 

possibility of carcinoid heart disease (18) (19). In view of the high proportion 251 

of patients with ovarian carcinoids with a carcinoid syndrome, we would 252 

suggest that, as for other types of NET with a high preponderance of a 253 

carcinoid syndrome, patients should be screened with measurement of NT-254 
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proBNP and where necessary TTE (20, 21). Referral to a specialist cardiac 255 

centre with an interest in carcinoid heart disease should be considered where 256 

there is doubt. 257 

258 

In the setting of florid right heart failure requiring valvular replacement, 259 

medical management with octreotide to control the vasoactive mediating 260 

factors certainly plays an important role in preoperative management to 261 

prevent a carcinoid crisis i.e. the sudden and dramatic release of excess 262 

mediatory substances causing shock and circulatory collapse (6). Patient care 263 

should be in a specialist cardiothoracic unit experienced in managing patients 264 

with carcinoid heart disease.  Newer more minimally-invasive techniques may 265 

allow safe, aortic and pulmonary valvular replacement (and patient foramen 266 

ovale (PFO) closure) in patients, but valvular surgical interventions will 267 

depend on the patient factors and disease status. Surgical timing is also a 268 

balance between the extent of disease and surgical risk (19).  269 

270 

Of note, the drainage of the ovaries is such that there may be carcinoid 271 

syndrome without hepatic metastases by virtue of direct access to the inferior 272 

vena cava (right ovary) or renal vein (left ovary) and bypass of the hepatic-273 

portal circulation, thereby avoiding hepatic degradation of vasoactive 274 

metabolites (7), (22). This differs from mid-gut NETs which degrade 275 

vasoactive metabolites, generally presenting only with the carcinoid syndrome 276 

when hepatic metastases are present, or rarely if there is widespread 277 

peritoneal disease. In our patients with a carcinoid syndrome, while the 278 

published literature had suggested that a critical tumour size of 100mm 279 
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(10cm) exists for clinical functionality and thus presentation with carcinoid 280 

symptoms, we had 3 patients within our cohort having insular or mixed 281 

carcinoids, as small as 25mm with carcinoid symptoms, even smaller than a 282 

case report of a functional tumour of 60mm (4, 7). Thus, any primary ovarian 283 

carcinoid needs to be assessed clinically and biochemically for the presence 284 

of the carcinoid syndrome. 285 

286 

Primary ovarian carcinoids more frequently occur in peri-menopausal women 287 

and our data bear this out, with a mean age of presentation of 53 years.  288 

However, the range was large and the disease was seen in as young as 23 289 

years of age, with the oldest aged 87 years. For the younger age-group, 290 

management will clearly have to take into account the possibility of future 291 

fertility.  292 

293 

The management of these tumours is extrapolated from that for the more 294 

common gastrointestinal or pulmonary NETs. Experience with adjuvant 295 

therapy is limited, due to the rarity of the reported primary ovarian NETs.  The 296 

options for adjuvant treatments would include somatostatin analogues such 297 

as octreotide and lanreotide, or chemotherapy. There is no indication for any 298 

adjuvant treatment in well-differentiated tumours completely excised. 299 

Extrapolating from the PROMID and CLARINET trials, one could speculate 300 

that for residual tumours that are asymptomatic, intervention with a 301 

somatostatin analogue might delay tumour progression (23, 24). Davis et al302 

demonstrated that postoperative adjuvant therapy showed limited success in 303 

20% of cases (25). Adjuvant therapy was used with success in 5 patients of 304 
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our cohort. Two patients declined any chemotherapy, despite metastatic 305 

disease. There appears to be varying lengths of survival between 2-6 years 306 

for stage IV disease, with liver and bony metastases, using varying protocols 307 

including doxorubicin or capecitabine or capecitabine, etoposide, platinum 308 

and temozolomide or cisplatin, 5-fluorouracil and streptozocin. There is no 309 

evidence for the preference for any of these agents over any other. 310 

311 

For symptomatic metastatic disease, particularly when the patient is 312 

somatostatin-receptor positive, the use of somatostatin analogues should be 313 

used to control symptoms, and it may be expected that there would be some 314 

anti-proliferative effect. For larger disease burden or more progressive 315 

tumours, treatment with peptide radioreceptor therapy would be an 316 

appropriate therapy to be considered in view of its efficacy in other receptor-317 

positive NETs (26).  318 

319 

For patients with receptor-negative tumours or those that have progressed on 320 

somatostatin analogues, other treatments need to be considered. If the 321 

disease is liver dominant then ablative treatments including surgical resection, 322 

radiofrequency ablation and hepatic artery embolisation with or without 323 

chemotherapy will be recommended. Where there is more diffuse extensive 324 

disease, as noted above, chemotherapy has only a limited effect but around 325 

20-30% of patients may benefit from chemotherapy using one of the regimens 326 

listed above. Everolimus is now approved for gastrointestinal, pulmonary and 327 

pancreatic NETs resistant or recurrent after other treatments, and it is 328 
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reasonable to consider that this drug would be active in metastatic ovarian 329 

carcinoids, but currently experience is limited. 330 

331 

The high-grade tumours such as small cell carcinomas or large-cell variants of 332 

small cell carcinoma need aggressive multidisciplinary management with 333 

surgery chemotherapy and radiotherapy, and if beyond stage II long-term 334 

survival and cure are unfortunately exceedingly rare. 335 

336 

Analysis of our cohort has demonstrated that recurrence can indeed occur 337 

years after the original diagnosis, up to 11 years.  This is in keeping with the 338 

literature, which includes recurrence at 8-13 years post- primary surgical 339 

intervention and diagnosis (8, 27).  This therefore reinforces the importance of 340 

warranting long-term patient follow-up.  Although level 1 evidence is difficult to 341 

present  in such a rare entity, from our cohort we propose follow as per table 342 

2.   343 

344 

Table 2; Table of our current staging protocol 345 

Routine 
investigation time 

Clinical 
evaluation 

Biochemistry Radiology 

at diagnosis  Clinical 
examination of 
wheeze, right 
sided heart 
failure, 
abdominal mass, 
flushing…. 

24 hour 
urinar 5-
HIAA, 
chromograni
n A, BNP 

Ultrasound of the 
pelvis  

6/12 follow up CT Pelvis +/- MRI 
Pelvis + Octreotide 
scan +/- cardiac echo if 
BNP elevated 

12 monthly 
followup 

 CT Pelvis +/- MRI 
Pelvis + Octreotide 
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scan +/- cardiac echo if 
BNP elevated 

346 

347 

LIMITATIONS 348 

This was a retrospective analysis and suffers from the limitations of such an 349 

assessment. Many patients were seen before the current protocols, 350 

pathological and radiological interventions recommended by the European 351 

Neuroendocrine Tumour Society (ENETS), and thus suffer from such 352 

deficiencies. However, there are few data on a like number of patients, and 353 

thus we believe all such information should be used to guide future 354 

assessments and treatments. Most importantly, we have been able to identify 355 

key features of such tumours and their diagnosis and prognosis to aid in 356 

future management.  357 

358 

CONCLUSIONS359 

The clinician should be alert to the possibility of primary ovarian NET.  Much 360 

of the literature focuses on single case reports of this unusual tumour, 361 

previously dismissed as a benign disorder and thus long-term considerations 362 

and management have not been emphasised.  We performed a retrospective 363 

case series study of primary ovarian NETs, based on histopathology, and are 364 

concerned that they may be under-represented in the current literature; they 365 

are seen across all age groups, may present late with metastatic disease with 366 

a significant delay in diagnosis, and in a small yet significant number of 367 

patients, be fatal.  Many may present with a carcinoid syndrome even in the 368 
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absence of metastases. Long-term follow up of patients is therefore essential, 369 

particularly for those patients ‘incidentally’ diagnosed with ovarian carcinoid 370 

confined to the ovary, and who have not linked in with a NET multidisciplinary 371 

service.  We would like to propose that long-term post-surgical review with 372 

active clinical surveillance is necessary. Where feasible this should be at a 373 

NET centre, for identification of recurrence or progression. In addition, regular 374 

cardiac assessment is warranted. This is based on our series in which, 375 

although many patients have had disease which was apparently cured by 376 

surgery, a significant percentage demonstrated significant morbidity and 377 

mortality, with metastases appearing years from the originally diagnosed 378 

primary ovarian carcinoid.  The diminution of the likelihood of inadvertently 379 

neglecting these often benign, indolent neoplasms that are well known to 380 

metastasise if unaddressed would represent an important advance.  381 

382 
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