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SUMMARY

Leptomeningeal carcinomatosis (LCM) is a rare complication of gastric cancer. It usually occurs late in
advanced stage of disease and is sometimes misdiagnosed as toxicity of chemotherapeutic agents. Here
we report a rare case of gastric cancer that developed LCM in follow-up. A 28-year-old woman with
signet ring cell gastric cancer associated with Krukenberg tumor was admitted with persistent head-
ache, nausea, vomiting, vertigo, and diplopia. Linear appearance of contrast enhancement in cerebellar
fissures and around cranial nerves was seen in magnetic resonance imaging and cerebrospinal fluid was
hypercellular with numerous carcinoma cells. LMC was confirmed and treated with intrathecal metho-
trexate and additional whole-brain irradiation. LCM is a rare complication, but occurs more often than
expected and is often misdiagnosed. If patient who is being treated for gastric cancer presents with neu-
rological symptoms, LCM should be kept in mind. Clinical improvement can be achieved with current
treatment modalities, including radiotherapy, chemotherapy, or targeted molecules.
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Introduction

Leptomeningeal carcinomatosis (LMC), also known
as leptomeningeal metastases, is a clinically impor-
tant and severe complication in patients with cancer
and defined as diffuse spreading of malignant cells
throughout the arachnoid membrane and the pia ma-
ter by propagation in the cerebrospinal fluid (CSF).[1]

It is associated with major neurologic symptoms
and disability such as headache, nausea, vomiting,
backache, radiculopathies, cranial nerve palsies, men-
tal change and high mortality.[2,3] It can be observed
in 3-8% of all cancer patients, and diagnosed in 1-5%
of patients with solid tumors.[2,3] Although it may oc-
cur with virtually any malignancy, adenocarcinoma is
the most common form of LMC and is most common-

ly seen in patients with breast cancer, lung cancer- par-
ticularly small cell, also leukemia and lymphoma.[4,5]
LMC is thought to be relatively rare in gastric cancer,
with a frequency of 0.16-0.69% in all gastric cancer pa-
tients.[6,7]

Here we report a rare case of signet ring cell gastric
cancer associated with Krukenberg tumor developed
LMC in follow-up who was treated with concurrent
radiotherapy and chemotherapy.

Case Report

A 28-year-old woman was admitted with persistent
headache, nausea, vomiting, vertigo and diplopia. Her
complains had lasted approximately for 30 days and
became more apparent last week.
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In patient’s medical history, it’s learned that she was
diagnosed as signet ring cell gastric cancer 22 months
ago and total gastrectomy was performed. 6 cycles of
5-fluorouracil (5-FU)/folic acid and 45 Gy of radio-
therapy was administered in follow.

14 months later from the diagnose date, 17 cm
right ovarian mass detected in her routine follow-up
and she had a surgery of right salpingo-oophorectomy.
She was diagnosed as Krukenberg tumor and 6 cycles
of docetaxel, cisplatin, and 5-FU (DCF) chemotherapy
was planned but due to the side effects of the therapy
she was discontinued her therapy after the first cycle.

In her physical examination her weight was 52 kg
and height was 173 cm. She was oriented to time, place
and person. Her vital signs were as follows: a blood
pressure of 110/70 mmHg, a pulse rate of 88 beats/min
and a respiration rate of 17 breaths/min. She had neck
stiffness but doesn’t have fever or skin rash. She had
temporary spontaneous nystagmus and dysarthria.
Psychomotor slowing was detected as a sign of an al-
teration on her mental status. Both lower extremities
had paresis with preserved deep tendon reflexes. Plan-
tar responses were flexor. Sensory examinations were
normal. Hepatosplenomegaly was not noted.

In her laboratory tests no abnormality was detected
except low hemoglobin levels of 9,6 g/dL (10.7-13.0 g/
dL) and highly CA 19-9 levels, elevated from 156.6 U/
ml to 1901.6 U/ml (0-35 U/ml) within 3 months.

Magnetic resonance imaging (MRI) study of brain
with intravenous contrast was performed. Linear ap-
pearance of contrast enhancement was shown in cer-
ebellar fissures and around cranial nerves.

A lumbar puncture and analysis of the cerebrospi-
nal fluid (CSF) was performed. Gram stain and culture
were negative. The results showed an elevated protein
concentration with normal glucose content and hyper
cellularity with many malignant cells.

Radiological diagnosis of LMC was confirmed
through the results and the patient was treated with in-
trathecal administration of 15 mg methotrexate, once
a week, for 3 times. Additional whole-brain irradiation
of 20 Gy in daily fractions was performed.

By the therapy she had dramatic relief from head-
aches, nausea, vomiting and diplopia. She became en-
able to feed orally and was discharged after had been
planned DCEF systemic chemotherapy of 6 cycles.

Discussion

LMC is very rare complication of gastric cancer, oc-
curring in 0.16-0.69% of all gastric cancer patients.
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[6,7] However, recent studies showed that frequency of
LCM is might be more often than known before. Emo-
to and colleagues[8] reported that 5.6% of patients with
peritoneal metastasis of gastric cancer developed LCM
during the course of therapy.

Breast cancer, melanoma and lung cancer are the
most common solid tumors associated to LCM.[4,5]
However, Lee et al.[6] reported that gastric cancer was
most common solid tumor to metastasize to the me-
ninges, accounting for 33%, followed by lung cancer
(31%), and breast cancer (26%).

The neurological symptoms of LMC are some-
times misdiagnosed as the toxicity of chemothera-
peutic agents. We recommend scanning for LMC for
patients with neurological symptoms that occurred
during treatment. Recent studies suggest that the stan-
dard tool for imaging LMC is Gadolinium -enhanced
MRI[9] and also cytology of the CSF is the gold stan-
dard for LMC cancer diagnosis, although false-nega-
tive results have often been reported.[10] That a com-
bination of enhanced MRI and CSF cytology be used
for accurate diagnosis of LMC.[10] Although MRI is
generally regarded as superior to CT for the diagnosis
of LMD, factors such as cost, availability and patient
convenience often dictate that contrast-enhanced CT
scans are the first studies ordered for the patient with
suspected LMD, especially in the acute clinical setting
when hydrocephalus should be excluded prior to lum-
bar puncture.[11]

The prognosis of LMD is unpromising without
treatment, with an average survival of 6 weeks following
diagnosis.[12] With treatment, the average survival is 4
to 6 months[4] with survival tending to be longer in pa-
tients with breast cancer or hematologic malignancies.

The goals of treatment include prolonging survival,
improve neurologic function if not possible palliating
symptoms. Intrathecal (IT) chemotherapy using MTX,
cytosine arabinoside (Ara-C), and thiotepa is the main-
stay of the treatment of LMC,[11] though the efficacy
and superiority to systemic chemotherapy of this regi-
men is still unclear. A recent study shows that combina-
tion of MTX, Ara-C and hydrocortisone found more
effective than the administration of MTX alone in LCM
associated with solid tumors.[13] A standard induction
therapy 10 mg twice a week for four weeks. If there is no
response, additional four-week induction therapy or an
alternative approach may be considered.[14] Recently
systemic administration of targeted therapies in se-
lected patients with LMC resulted in clinical benefit as
example erlotinib and alectinib in lung cancer.[15,16]
However large-scale clinical studies are required for



Basgoz et al.

111

Leptomeningeal Carcinomatosis in a Krukenberg Tumor Associated with Signet Ring Cell Gastric Cancer

standardizing intrathecal chemotherapy. On the other
hand, Radiation therapy (RT) appears to be more ef-
fective at relieving symptoms than does (IT) chemo-
therapy for symptoms caused by localized leptomen-
ingeal metastases. Also whole-brain radiation is often
performed for LMC patients to palliate their symptoms,
decrease bulky disease, and correct CSF flow abnor-
malities.[8] 30-36 Gy in 3 Gy daily fractions is recom-
mended by several studies.[17,18] CSF drainage is also
performed to relieve the symptoms of elevated intracra-
nial pressure.[19] Corticosteroids is rarely effective in
neurological deficits but can improve headaches better
than analgesics. Furthermore, anticonvulsants should
not be used as prophylactic and reserved for patients
with seizures. Emoto and colleagues[8] reported that
in patients with poor prognostic factors such as poor
performance status or MRI-proven LMC, palliative
therapy may be the most suitable treatment strategy. In
addition, the clinical efficacy of IT MTX in conjunction
with RT is illustrated by several study.[20,21]

In summary, LCM is a rare complication of gastric
cancer but recent studies imply that it occurs more
than expected but usually might be misdiagnosed. Cy-
tology of the CSF is the gold standard although to avoid
from false-negative results, combination of enhanced
MRI and CSF cytology be used for accurate diagno-
sis. Prognosis is poor and worsened if not treated. But,
clinical studies are required for standardizing therapy.
In conclusion, if the patient who treated for the gastric
cancer presenting with neurological symptoms, should
be excluded for LCM by clinician.
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