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ABSTRACT

Gastric cancer is an infrequent cause of vomiting during pregnancy. It is often diagnosed at an advanced stage due to late presentation
by patients, mistaking it for gestational symptoms. We report a 24-year-old pregnant woman with gastric cancer with skull base
metastasis and Krukenberg tumor on initial diagnosis. She underwent medical termination of pregnancy and best supportive care
before dying of her illness.
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INTRODUCTION

Pregnancy-associated gastric cancer complicates 0.026% to 0.1% of all pregnancies.1 The symptoms during early pregnancy may
mimic that of gastric cancer.2 Endoscopy is not routinely performed for gastrointestinal symptoms during early pregnancy. Hence,
there is a risk of diagnosing gastric cancer at an advanced stage. Krukenberg tumor (KT) occurs in 5% to 10% of female patients with
gastric cancer.3 By contrast, skull base metastasis (SBM) is extremely rare in gastric cancer, and to date, only 3 cases have been
reported in the literature.4–6We report a pregnant woman with gastric cancer with skull base metastasis and KT on initial diagnosis.

CASE REPORT

A24-year-oldwoman, primigravida in 16weeks gestation, presentedwith double vision for the past 3 days. She had recurrent vomiting,
diffuse abdominal pain, reduced oral intake, and aweight loss of 10 kg over the past 2months. She did not have fever, headache, blurred
vision, weakness of limbs, or seizures. There was no history of trauma. Her medical history was unremarkable. None of her family
members had any gastrointestinal disease. On examination, she was ill-nourished and anemic. Her best corrected visual acuity was
normal in both eyes. She had a restriction of abduction in the right eye, but the rest of the extraocular movements were normal
(Figure 1). Pupillary reaction and corneal sensation were normal in both eyes. Fundus examination did not reveal papilledema. The
findings suggest abducent nerve palsy on the right side. Examination of other cranial nerves was normal. Abdominal examination
showed a 63 6 cm hard mass in the epigastrium and free fluid. Laboratory evaluation revealed microcytic and hypochromic anemia
with hemoglobin 71 g/L (120–150 g/L), white cell count 4.83 109/L (4.5–113 109/L), platelet count 3353 109/L (150–4503 109/L),
and decreased serum total protein and albumin levels 54 g/L (60–80 g/L) and 21 g/L (35–50 g/L), respectively.

An abdominal ultrasound scan showed a gravid uterus and thickening of the antropyloric region of the stomach, enlarged ovaries,
and ascites. Abdominal paracentesis was performed, which revealed malignancy cells on cytology. The patient and her family
members were not willing to continue the pregnancy; hence, medical termination was performed because of advanced malignancy.
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Figure 1. Restriction of abduction in the right eye.

Figure 2. (A) Gastroscopy image showing ulceroproliferative growth with luminal narrowing in the antropyloric region. (B) Photomicrograph of
biopsy from antropyloric growth showing features of poorly differentiated adenocarcinoma (hematoxylin and eosin stain, 203magnification).
(C) Photomicrograph of immunohistochemistry showing cytokeratin-positive tumor cells (cytokeratin stain, 203 magnification).

Figure 3. PET-CT images (fused PET/CT and maximum intensity projection). (A) Images in coronal views showing increased FDG uptake in
lytic lesions, extensively involving the axial and proximal appendicular skeleton. (B) Images showing metabolically active diffuse circum-
ferential wall thickening involving the antropyloric region of the stomach (white arrow), perigastric lymphnodes, anda splenic hilar lymphnode
(white star). (C) Images in sagittal view showing increased FDG uptake in the skull base and sella turcica region (red arrow). PET-CT, positron
emission tomography-computed tomography.
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Gastroscopy revealed ulceroproliferative growth in the antro-
pyloric region, causing luminal narrowing (Figure 2). Histo-
pathological examination showed poorly differentiated
carcinoma,with immunohistochemistry suggesting cytokeratin
7-positive andCD20 andCDX2-negative (Figure 2). A positron
emission tomography-computed tomography scan revealed
increased FDG uptake in the antropyloric region of the stom-
ach, sella turcica, clivus occipital bone, humerus, clavicle, ster-
num, ribs, multiple vertebrae, cervical, mediastinal, abdominal
and pelvic nodes, peritoneum, omentum, and bilateral ovaries
(Figure 3). Based on the above investigations, we diagnosed
gastric cancer with metastases to the skull base and multiple
sites of the axial and appendicular skeleton and KT. The
abducent nerve palsy was attributable to parasellar metastasis
because no other neurological disease was evident in this pa-
tient. She underwent an antropyloric self-expanding metallic
stent placement for gastric outlet obstruction and received best
supportive care (Figure 4). However, she died of her illness
2 months later.

DISCUSSION

The most common cancers diagnosed during pregnancy arise
from the breast and cervix and even may be hematological.7

Gastric cancer is very rarely encountered during pregnancy.1

The symptoms, namely nausea, vomiting, and fatigue, may be
misinterpreted as early gestational symptoms. Hence, gastric

cancer is diagnosed in an advanced stage. Hence, it is associated
with very poor maternal and fetal outcomes. The patho-
mechanisms of accelerated tumorigenesis include excess es-
trogen hormone and placenta-derived growth factor during
pregnancy.8,9 KT is ovarian metastasis originating from glan-
dular carcinomas. It constitutes 1% to 2% of all ovarian ma-
lignancies.10 The most common primary site is the stomach
(76%), followed by the colon, appendix, and breast.11 Patients
with KT usually present with abdominal pain and ascites rather
than the symptoms of the primary organ. The occurrence of KT
during pregnancy is infrequent, and so far, only 44 cases have
been reported in the literature.12–15

SBM has been reported in 4% of patients with cancer. The
common primary site includes the prostate, breast, and lung.
However, it can occur in the colon, kidney, thyroid, lymphoma,
melanoma, and thyroid.16 Direct hematogenous spread and
retrograde seeding from the Batson venous plexus from the
pelvis are the 2 mechanisms of SBM.17 Patients with SBM are
usually asymptomatic in the initial stages; they seek medical
attention if they develop craniofacial pain or cranial nerve
palsy.18 The manifestations usually depend on the site at which
metastasis occurs. Previous reports by Greenberg et al16 showed
5 syndromes in SBM, namely orbital (7%), parasellar (16%),
middle-fossa (35%), jugular foramen (16%), and occipital
condyle (21%) syndromes. The sellar and parasellar metastases
are observed in 29% of patients with SBM. Oculomotor cranial

Figure 4. (A) Gastroscopy image showing the self-expanding metallic stent in the antropyloric region. (B) Fluoroscopy image of the self-
expanding metallic stent.

Table 1. Summary of previous reported cases of gastric cancer with skull base metastases

Case report

Age (yr)/

sex Presenting feature History Course

Hirai et al, 19924 48/male Double vision No gastrointestinal symptom on

diagnosis

Underwent transsphenoidal

hypophysectomy followed by

chemotherapy

Fukushima et al, 20125 64/male Headache, double vision Presented 10 yr after surgery for gastric

cancer

Underwent endoscopic

transsphenoidal resection of solitary

clival metastasis

Yoshikawa-Kimura et al,

20206
73/male Headache, tongue deviation, difficulty in

speaking

Presented after 1 yr of chemotherapy for

gastric cancer

Underwent palliative radiotherapy, and

symptoms improved
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neuropathy (III, IV, VI) and facial pain hypesthesia (V1, V2)
occur because of cavernous sinus involvement.19

Metastasis of gastric malignancy to the skull base is extremely
rare, and only 3 cases were reported to date (Table 1).4–6 In our
case, both KT and skull base metastasis were present at initial
diagnosis in a pregnant woman. Such patient management
must involve a team comprising an obstetrician, gastroenter-
ologist, surgeon, and oncologist. The critical decision to be
made is regarding the continuation of pregnancy and early
initiation of cancer treatment. The treating doctors should
discuss management options clearly with the patient and her
family before making a final decision.

In conclusion, although very rare in pregnancy, gastric cancer
should be considered when features like profound weight loss
and mass per abdomen are present. The associated gestational
symptoms might delay the diagnosis. When in doubt, per-
forming an endoscopy is prudent, especially in the second
trimester.
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