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A case of primary uterine cervical neuroendocrine tumor
with meningeal carcinomatosis confirmed by diagnostic imaging
and autopsy
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Abstract Primary uterine cervical neuroendocrine

tumors are rare, but affect relatively young women and the

prognosis is poor despite multidisciplinary treatment. The

incidence of meningeal carcinomatosis arising from

malignant tumors of the uterine cervix is extremely low,

only two patients with meningeal carcinomatosis arising

from a uterine cervical neuroendocrine tumor have been

reported in the English literature. Moreover, there have

been no reports in which this was confirmed at autopsy.

We encountered a pregnant woman aged 33 years who

was diagnosed as having atypical carcinoid of the uterine

cervix after radical surgery. Despite multidrug chemo-

therapy (paclitaxel ? etoposide ? cisplatin and irinotecan ?

carboplatin), the patient developed multiple organ metas-

tases. Although there was no metastasis to the brain

parenchyma or the spinal cord parenchyma, the patient also

developed meningeal carcinomatosis. Whole-brain radia-

tion therapy was performed, but was ineffective. The

patient died at 19 months after her initial operation and

10 days after diagnosis of meningeal carcinomatosis.

The presence of meningeal carcinomatosis was confirmed

at autopsy.
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Introduction

Primary uterine cervical neuroendocrine tumors are rare

and account for B5% of all malignancies developing in the

uterine cervix [1, 2]. These tumors affect relatively young

women and frequently metastasize to distant organs,

resulting in an extremely poor prognosis [1, 3–6]. Although

these tumors metastasize to the brain in approximately 20%

of patients [7], meningeal carcinomatosis is rare. We have

encountered an extremely rare case of a primary uterine

cervical neuroendocrine tumor that did not metastasize to

the brain parenchyma, but instead caused meningeal car-

cinomatosis, which was confirmed by diagnostic imaging

and autopsy findings. Here we report this case, with dis-

cussion of the literature.

Case report

The patient was a woman aged 33 years (gravida 3, para 1).

There was nothing noteworthy in her family history or past

history. The patient consulted a local physician with the

chief complaint of atypical vaginal bleeding. Because

pregnancy complicated by a uterine cervical tumor was

suspected, the patient was referred to our hospital. At the

initial examination, a tumor with a diameter of approxi-

mately 5 cm was found on the uterine cervix. There were

no abnormalities of the vaginal wall and parametrium. On

the basis of findings from cervical cytology and punch

biopsy of the cervix, adenocarcinoma of the cervix was

suspected. Because chest and abdominal computed

tomography (CT) showed no abnormal lesion outside the

uterus, she was diagnosed as having uterine cervical cancer

of International Federation of Gynecology and Obstetrics

(FIGO) Stage Ib2. She was also pregnant. In gestational
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week 13, radical hysterectomy, bilateral salpingo-oopho-

rectomy, and pelvic lymph node dissection were performed

after we obtained informed consent for treatment from the

patient and her family members. Histopathological exam-

ination of the resected specimen revealed a relatively small

tumor (50 9 45 mm) with a high N/C ratio and cells that

showed both ribbon-like and perivascular rosette-like

arrangement. The tumor was partly necrotic. There were

fewer than 10 mitotic figures per 10 high-power fields

(HPF). Tumor cells showed mild nuclear atypia and the

nuclear chromatin was finely granular, with a nucleolus

being observed in some cells (Fig. 1). Immunostaining was

positive for chromogranin A, negative for synaptophysin,

positive for serotonin, and weakly positive for neuron-

specific enolase (NSE) (Fig. 2). On the basis of these

findings, the tumor was diagnosed as an atypical carcinoid

of the uterine cervix (a neuroendocrine tumor). Although

cervical myometrial invasion was B1/2 and no metastases

were found in the resected lymph nodes, vascular invasion

was prominent (pT1b2N0M0).

As postoperative adjuvant chemotherapy, 6 courses of

the TEP regimen (paclitaxel 175 mg/m2 ? etoposide

80 mg/m2 ? cisplatin 50 mg/m2) were given, and the

patient was followed. Eleven months after the operation a

tumor was found in the left breast, and was resected.

Histopathological diagnosis was metastatic atypical carci-

noid arising from the uterine cervix. As second-line che-

motherapy, 6 courses of the CPT-CBDCA regimen

(irinotecan 60 mg/m2/week 9 3 weeks ? carboplatin at

AUC 5) were given. Fluorodeoxyglucose positron emission

tomography (FDG-PET) and CT scanning were done to

detect relapse, revealing multiple lung metastases, medi-

astinal lymph node metastasis, and pancreatic metastasis

(Fig. 3). She developed disorientation, convulsions, and

impaired abduction of the right eye. Head CT scans showed

no abnormalities of the brain parenchyma, but revealed

marked enhancement around the lateral ventricles, so

meningeal carcinomatosis was strongly suspected (Fig. 4).

As a result of discussion among neurosurgeons, radiolo-

gists, and us, other differential diagnoses including, for

example, acute or chronic infectious meningitis, chemical

meningitis due to chemotherapy, autoimmune disease, or

subarachnoid hemorrhage were excluded. Therefore,

whole-brain irradiation was performed immediately.

However, 10 days after the initiation of radiation therapy,

the patient developed cerebral herniation because of an

increase of intracranial pressure following the progression

of her meningeal carcinomatosis. She died of acute respi-

ratory failure at 19 months after the initial operation.

Autopsy revealed extensive disseminated metastases to

all of the meninges, including lateral ventricles, cervical

cord, thoracic cord, and lumbar cord, some of which

directly invaded the surface of the brain or spinal cord.

However, there were no tumors inside the brain or spinal

cord parenchyma (Fig. 5). The presence of multiple lung

metastases, mediastinal lymph node metastasis, and pan-

creatic metastasis (observed by FDG-PET) was also con-

firmed by autopsy.

Discussion

Meningeal carcinomatosis is a condition that involves

disseminated or diffuse invasion of tumor cells into the

meninges and cerebrospinal fluid [8], and it occurs in

approximately 5% of patients with malignant tumors.

Recent improvements in the management of primary

tumors have helped prolong survival, but have also

increased the incidence of meningeal carcinomatosis [9].

Tumors that are known to frequently cause meningeal

carcinomatosis include breast cancer, small-cell lung can-

cer, hematologic malignancies, and malignant melanoma,

but meningeal carcinomatosis arising from gynecologic

malignancies is considered to be very rare [8, 10].

Fig. 1 Histopathological features of the uterine cervical tumor (H&E

staining. a 940; b 9100). A relatively small tumor with a high N/C

ratio contains cells in ribbon-like and perivascular rosette-like

arrangements. The lesion is partly necrotic. It has fewer than 10

mitotic figures per 10 high-power fields (HPF), with mild nuclear

atypia and finely granular chromatin. A nucleolus is observed in some

tumor cells
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Fig. 2 Immunohistochemical

features of the uterine cervical

tumor. Immunostaining was

positive for chromogranin A (a),

positive for serotonin (b),

weakly positive for neuron-

specific enolase (NSE) (c), and

negative for synaptophysin (d)

Fig. 3 FDG-PET and CT images. Metastasis occurred to the lungs (a, d), mediastinal lymph nodes (b, e), and pancreas (c, f) (arrows indicate the

metastases)
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In particular, reports of meningeal carcinomatosis arising

from uterine cervical cancer are extremely limited, and our

search found only 13 cases in the English literature

(Table 1) [10–21]. In those previous reports, diagnosis of

meningeal carcinomatosis arising from cervical cancer was

not confirmed at autopsy, so our case is the first to have

such documentation. This case is also extremely rare

because of the lack of metastasis to the brain parenchyma

or spinal cord parenchyma, and should assist in our

understanding of the pathology of this disease.

The following pathways for meningeal carcinomatosis

can be considered [12]:

1. meningeal seeding from hemispheric brain metastasis;

2. direct extension from subdural or extradural tumors;

3. direct extension from sites outside but adjacent to the

central nervous system; and

4. hematogenous spread (the most common route).

It is assumed that hematogenous spread occurred in our

patient, because the tumor also metastasized to the breast,

lung, and pancreas at an early stage whereas there was no

involvement of the brain or spinal cord parenchyma and no

metastases around the cranial nerves.

In general, the prognosis of meningeal carcinomatosis is

very poor, and the reported average survival time after

diagnosis is 6–16 weeks [8, 22]. Previous reports on

meningeal carcinomatosis arising from cervical cancer

have also indicated an extremely poor prognosis with the

average survival time after diagnosis being only about

10 weeks. Treatment options for meningeal carcinomato-

sis include injection of methotrexate, cytarabine, and

thiotepa into the cerebrospinal fluid, whole-brain or whole-

spinal-cord irradiation, and ventriculoperitoneal shunting.

Fig. 5 Macroscopic (a, b) and

histopathological (c, d) findings

of the brain and cervical cord at

autopsy (H&E 940 for both).

Macroscopically, diffuse

granular masses were seen in

the lateral ventricles and along

the cervical cord (arrows).

Histopathologically, extensive

disseminated metastases were

observed in all of the meninges,

including those of the lateral

ventricles, cervical cord,

thoracic cord, and lumbar cord.

Some of the metastatic tumors

were directly invading the

surface of the brain parenchyma

from the meninges (arrows).

However, there were no tumors

inside the brain parenchyma or

spinal cord parenchyma

Fig. 4 Head CT scan. Although there are no abnormalities of the

brain parenchyma, there is marked enhancement around the lateral

ventricles (arrows)

584 Int J Clin Oncol (2011) 16:581–586

123



However, the response to such measures is limited and they

only have a palliative effect [22, 23]. Although meningeal

carcinomatosis is usually diagnosed by detecting malignant

cells in the cerebrospinal fluid at lumbar puncture, use of

noninvasive magnetic resonance imaging (MRI) has also

been recommended recently [10, 22]. By careful exami-

nation of the head CT findings, we were able to diagnose

meningeal carcinomatosis without any accumulation of

cerebrospinal fluid. Unfortunately, this did not contribute

to prolonging the survival of our patient. When central

nervous system symptoms are observed in cancer patients,

brain metastasis is usually suspected. However, the possi-

bility of meningeal carcinomatosis must also be consid-

ered, although the incidence is very low.

Effective treatment for uterine cervical neuroendocrine

tumors has not yet been established. The methods used for

squamous cell carcinoma of the cervix are often ineffec-

tive, and these tumors frequently metastasize via the

hematogenous route to distant organs at an early stage,

resulting in extremely poor prognosis [3–6]. According to

the histopathological classification of the World Health

Organization (WHO), neuroendocrine tumors can be divi-

ded into 4 subtypes, which are small-cell neuroendocrine

carcinoma, large-cell neuroendocrine carcinoma, typical

carcinoid, and atypical carcinoid [24]. The incidence of

small-cell neuroendocrine carcinoma is the highest and

other subtypes are rare. Patients with small-cell neuroen-

docrine carcinoma of the cervix tend to receive EP therapy

(etoposide ? cisplatin) in accordance with the standard

chemotherapy for primary small-cell lung cancer. There

are, however, no reports of treatment that specializes in

other neuroendocrine subtypes of the cervix, including

atypical carcinoid. Thus, they are generally treated inclu-

sively as ‘‘neuroendocrine tumor of the cervix’’ based on

the evidence of small-cell subtype [4]. Hoskins et al. per-

formed EP therapy or TC therapy (paclitaxel ? carbo-

platin) combined with radiation therapy (concurrent

chemoradiotherapy, CCRT) in 31 patients with small-cell

carcinoma of the uterine cervix (Stage Ib–IVb), and

achieved a relatively favorable 3-year survival rate of 60%.

They recommended platinum-based chemotherapy in the

setting of CCRT for small-cell carcinoma of the cervix

[25]. Because neuroendocrine tumors are very aggressive,

with extensive vascular invasion and frequent hematoge-

nous metastasis, these tumors may well have spread sys-

temically by the time of diagnosis. This approach is

consistent with the concept that, irrespective of whether the

tumor is detected at an early or advanced stage according

to the FIGO classification, multidisciplinary therapy (sys-

temic chemotherapy, surgery, and radiation therapy), rather

than local treatment, should be performed from the

beginning [26, 27]. However, some reports have suggested

that the combination of radical surgery and postoperative

chemotherapy may be effective for improving the prog-

nosis of patients with early FIGO stage tumors, whereas

neoadjuvant chemotherapy (NAC) or CCRT may adversely

affect the prognosis [5]. Thus, the most effective treatment

is still controversial. Recently, it was reported that CPT-P

Table 1 Reports of meningeal carcinomatosis arising from malignant cervical tumors

Author Age Stage Pathology Treatment interval before

diagnosis of MC (months)

Treatment for MC Survival after

diagnosis of MC

Weed et al. [11] 47 Ib SCC 40 WBRT ? spine RT ? ITC 2 weeks

Weithman et al. [12] 53 IV SCC 2 None 2 weeks

Aboulafia et al. [13] 36 Ib Ad 24 WBRT ? ITC 2 weeks

Rentinck et al. [14] 54 IIb SCC 40 ITC 13 weeks

Wuntkal et al. [15] 44 IV AsC 0 WBRT ? ITC ? sCT 16 weeks

Kumar et al. [16] 39 ? NEC 0 ? ?

Kastritis et al. [17] 64 IIIb SCC 31 WBRT ? spine RT ?

Portera et al. [18] 43 Ib SCC 144 WBRT ? ITC 9 weeks

Han et al. [19] 39 IIb SCC 9 WBRT ? sCT ?

Ignatius et al. [20] 58 ? SCC 34 WBRT ? ITC 26 weeks

Asensio et al. [10] 63 IIb Ad 31 WBRT ? spine RT 8 weeks

Asensio et al. [10] 54 Ib2 NEC 24 WBRT ? spine RT ? sCT 28 weeks

Yamauchi et al. [21] 47 IIIb Ad 10 None 7 weeks

Komiyama et al.a 33 Ib2 AtC 18 WBRT 2 weeks (10 days)

SCC squamous cell carcinoma, Ad adenocarcinoma, AsC adenosquamous cell carcinoma, NEC neuroendocrine carcinoma, AtC atypical car-

cinoid, MC meningeal carcinomatosis, RT radiotherapy, WBRT whole brain RT, ITC intrathecal chemotherapy, sCT systemic chemotherapy

? Not reported
a Our case
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therapy (irinotecan ? cisplatin) may be superior to EP

therapy for the treatment of small-cell lung cancer [28],

and some benefit for uterine cervical neuroendocrine tumor

could be expected. However, postoperative administration

of these agents to our patient was ineffective. Whether this

was because of the tumor subtype or the primary site is not

clear, but our case highlights the difficulty in treating this

disease.

Because the incidence of uterine cervical neuroendo-

crine tumor is very low, it may be impossible to establish a

standard treatment regimen by performing randomized

controlled trials. To establish more effective treatment in

the future, data on patients from several institutions should

be accumulated, if possible, in order to evaluate the clini-

copathological features of this tumor.
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