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Introduction

Pregnancy-associated gastric cancer is rare, occurring in only 

0.025% to 0.1% of all pregnancies.1 Gastric cancer diagnosed 

during pregnancy can be a devastating situation for the mother 

and the fetus, and patients with gastric cancer diagnosed during 

pregnancy have a dismal prognosis.2 In many cases pregnancy-

associated gastric cancer is diagnosed at an advanced stage and 

only 45% to 56% of patients undergo surgical resection.3 The 

diagnosis of this type of cancer is difficult because symptoms 

such as nausea, vomiting, or abdominal discomfort are generally 

overlooked during pregnancy.4 We report three cases of gastric 

cancer during pregnancy with different outcomes. 

Case Report

In Table 1, we present a summary of the clinical characteris-

tics, treatment, and outcomes of each patient.

1. Case 1
A 27-year-old woman, gravida 3, para 2, was admitted with 

a 1-month history of epigastric pain and weight loss (7 kg). At 

the time of admission, she was 12 weeks pregnant. Esophago-

gastroduodenoscopy (EGD) was performed, revealing a large 

Borrmann type IV gastric tumor. A biopsy was performed, and 

a diagnosis of poorly differentiated adenocarcinoma with signet-

ring cell morphology was made. Magnetic resonance imaging 

revealed thickening of the gastric wall, metastatic celiac axis 

lymph nodes, and peritoneal dissemination (Fig. 1). The patient’s 
case was discussed during a tumor board meeting with surgical, 

medical oncology, and obstetrics specialists. It was determined 
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Pregnancy-associated gastric cancer is extremely rare. In many cases, it is diagnosed at an advanced stage because the symptoms 
during pregnancy are generally overlooked. We report three cases of gastric cancer during pregnancy with various outcomes. The first 
case included a patient with stage IV gastric cancer who received palliative chemotherapy. This patient had a preterm birth and died 7 
months after diagnosis. The second case received neoadjuvant chemotherapy during pregnancy and a total gastrectomy was performed 
after delivery. She then received adjuvant chemoradiotherapy. This patient developed pulmonary metastasis and died of recurrence 41 
months after surgery. In the third case, a distal subtotal gastrectomy was performed at week 14 of pregnancy, with no complications. 
The patient received adjuvant chemoradiotherapy. She is currently without recurrence 14 months after surgery. In patients with pregnan-
cy-associated gastric cancer, treatment decisions are predominantly influenced by clinical stage and gestational age at diagnosis.

Key Words: Stomach neoplasms; Pregnancy; Carcinoma, signet ring cell



Pacheco S, et al.

272

that the patient should be treated with palliative chemotherapy 

with 5-fluorouracil (5-FU) and cisplatin. The patient underwent 

four chemotherapy cycles of 5-FU (1,000 mg/m2, 24 hours in-

fusion) on days 1, 2, 3, 4 and cisplatin (75 mg/m2) on day 1. This 

regimen was repeated every 28 days. Fourteen weeks after diag-

nosis, at week 26 of the pregnancy, the patient had a spontaneous 

Table 1. Clinical characteristics, treatments, and outcomes for each patient

Variable Case 1 Case 2 Case 3

Age (yr) 27 33 29
Gestational age at diagnosis (wk) 12 15   6
Symptoms Epigastric pain, weight loss Epigastric pain, weight loss Epigastric pain
Tumor location Entire stomach Entire stomach Lower third of the stomach
Histology Poorly differentiated adenocarci-

noma with signet-ring cell 
morphology

Poorly differentiated adenocarci-
noma with signet-ring cell 
morphology

Adenocarcinoma with signet-ring 
cell morphology

Clinical stage* cT3N3M1
IV

cT3N0M0
IIA

cT3N0M0
IIA

Treatment Palliative chemotherapy Preoperative chemotherapy, 
total gastrectomy, adjuvant 
chemoradiotherapy

Subtotal gastrectomy, adjuvant 
chemoradiotherapy

Pathological stage* - pT4aN3M0
pIIIC

T3N3M0
pIIIB

Mother’s survival after surgery (mo) 7 (deceased) 41 (deceased) 14 (currently alive)
Child survival (mo) 0.5 (deceased) 55 (currently alive) 10 (currently alive)

*Classification according to the Union for International Cancer Control/American Joint Committee on Cancer 7th edition.

A B

C D

Fig. 1. Magnetic resonance imaging findings in case 1. (A, B) Gastric wall thickness, lymph node metastasis, perihepatic, and perisplenic fluid. (C, D) 
Gravid uterus.
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delivery. Her son weighed 850 grams, and had an Apgar score of 

3/5. The newborn required ventilatory support due to respiratory 

failure, renal and cardiac insufficiency, and he died 15 days after 

birth. The mother died 7 months after her diagnosis.

2. Case 2
A 33-year-old woman, gravida 2, para 1, was admitted to the 

emergency department with a 2-month history of abdominal 

pain and weight loss (21 kg). EGD was performed, revealing an 

extensive ulcer in the stomach. Biopsy results revealed a poorly 

differentiated adenocarcinoma with signet-ring cell morphology. 

An abdominopelvic computed tomography (CT) scan revealed 

gastric wall thickening and a gravid uterus, with no signs of dis-

semination (Fig. 2). Ultrasonography (US) confirmed a 15-week 

pregnancy. We recommended immediate surgery, but the patient 

refused due to concerns regarding the risk of perioperative abor-

tion. The medical team, in agreement with the patient, decided 

on neoadjuvant chemotherapy with four cycles of FOLFOX4. 

Chemotherapy was started in week 18 of the pregnancy. The 

patient was treated with FOLFOX4 as follows: intravenous (IV) 

administration of 85 mg/m2 oxaliplatin, 200 mg/m2 leucovorin, 

and IV push administration of 400 mg/m2 5-FU on day 1, and 

600 mg/m2 5-FU IV continuous infusion for 24 hours on days 1 

and 2. This regimen was repeated every 14 days.

At week 36 of the pregnancy, the patient went into sponta-

neous delivery, and gave birth to a male infant weighing 3.150 

kg, with an Apgar score of 9/9. The healthy newborn was dis-

charged 3 days after birth. One month after delivery, the patient 

underwent a radical total gastrectomy with D2 lymph node dis-

section. Histopathological examination of the resected specimen 

revealed serosal involvement of the gastric wall and lymph node 

metastasis in 15 out of 31 resected nodes. The pathologic stage 

was pIIIC (T4aN3M0, Union for International Cancer Control/

American Joint Committee on Cancer [UICC/AJCC] 7th edi-

tion). The patient was discharged 7 days after surgery without 

postoperative complications. She received adjuvant chemoradio-

A B

C D

Fig. 2. Computed tomography findings in case 2. (A, B) Gastric wall thickness. (C, D) Gravid uterus.
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therapy as described in the study by Macdonald and colleagues.5 

The regimen consisted of 5-FU (425 mg/m2/day) and leucovo-

rin (20 mg/m2/day) for 5 days, followed by radiation to a total of 

45 Gy (1.8 Gy per day, 5 days/week for 5 weeks) beginning on 

day 28, with 5-FU (400 mg/m2/day) and leucovorin (20 mg/m2/

day) for the first 4 days and the last 3 days of radiotherapy. One 

month after radiotherapy, two additional cycles of 5-FU and 

leucovorin were administered once every 28 days. However, the 

patient developed pulmonary metastasis and died of recurrence 

41 months after surgery.

3. Case 3
A 29-year-old woman, gravida 3, para 2, had a 1-year his-

tory of epigastric pain. A prepyloric ulcer was diagnosed on 

EGD. Biopsy revealed adenocarcinoma with signet-ring cell 

morphology. Abdominopelvic CT demonstrated prepyloric 

gastric wall thickening, with no signs of dissemination (Fig. 3). 

The patient had 6 weeks of amenorrhea. The results of a human 

chorionic gonadotropin blood test and an US confirmed that 

the patient was 6 weeks pregnant. Following the tumor board 

meeting, surgery during the second trimester was recommended. 

The medical team decided to perform surgery at week 14 of the 

pregnancy, to which the patient agreed. An open radical subtotal 

gastrectomy was performed with D2 lymph node dissection; R0 

resection was achieved. Histopathological examination revealed 

subserosal involvement of the gastric wall and lymph node me-

tastasis in 9 out of 25 resected nodes. The disease was classified 

as stage pIIIB (T3N3M0, AJCC/UICC 7th edition). The patient 

was discharged 9 days after surgery with no complications. Af-

ter confirming adequate fetal development, an elective cesarean 

section was decided upon at week 32 of gestation, mainly to 

avoid further delays in the start of adjuvant treatment. A male 

infant weighing 1.750 kg, with an Apgar score of 8/9, was de-

livered. The patient received adjuvant chemoradiotherapy,5 as 

described in case 2 above. She is currently without recurrence 14 

months after surgery. 

A B

C D

Fig. 3. Computed tomography findings in case 3. (A, B) Prepyloric gastric wall thickness. (C, D) Gravid uterus.
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Discussion

Gastric carcinoma is rare in patients younger than 40 years 

old,6 and even rarer during pregnancy. Gastric carcinoma in 

young patients tends to be poorly differentiated, with an overall 

poor prognosis.3 

The Helicobacter pylori infection rate is significantly higher 

in pregnant women than in non-pregnant women (26.6% versus 

11%).7 Furthermore, the secretion of gastric acid decreases dur-

ing pregnancy, while the production of gastric mucus increases. 

Histaminase produced by the placenta deactivates histamine 

function; therefore, the patient exhibits no deterioration of 

symptoms caused by a cancerous ulcer.8 

The pathogenesis of pregnancy-related gastric cancer is a 

matter of discussion. Furukawa et al.9 suggested that pregnancy 

and/or delivery in young women accelerates the growth of 

stomach cancer, whereas Jaspers et al.10 suggested that clinical 

features and prognosis in gastric cancer during pregnancy did 

not differ from those in other young patients.

A Japanese review of 61 patients with gastric cancer diag-

nosed during pregnancy reported that only 47.5% of patients 

underwent surgery. The patients who underwent gastrectomy 

had a high incidence of in-hospital death (22.7%) and a poor 

prognosis, with a 3-year survival rate of 21.1%.11 The prognosis 

of gastric cancer during pregnancy is poor because most cases 

present at an advanced stage; the diagnosis is delayed because 

the symptoms are all nonspecific for cancer and are attributed to 

the pregnancy.12 In accordance with this, our three patients were 

diagnosed with stage III~IV disease.

Chemotherapy for unresectable gastric cancer during preg-

nancy is complicated because there are two aspects to consider. 

First is the importance of administering chemotherapy as soon 

as possible after diagnosis. Second is the importance of continu-

ing the pregnancy as long as possible to ensure the safety of the 

fetus.13 Ueo et al.11 reported that treatment of pregnancy-asso-

ciated gastric cancer depends on gestational age and the stage 

of the gastric cancer. Prior to 22 weeks of gestation, the mother 

should be treated after termination of the pregnancy by abortion. 

In Chile, abortion under any circumstances is prohibited by law; 

therefore, for this reason, this option could not be considered 

for our patients. In the first case, palliative chemotherapy was 

performed because the patient presented with stage IV gastric 

cancer. In the second and third cases, surgery was recommended 

in the second trimester. In the second case, neoadjuvant che-

motherapy was administered after careful consideration owing 

to the mother’s refusal to undergo surgery during pregnancy. 
Herein, it is difficult to draw firm conclusions, but both treat-

ment strategies proved to be safe and allowed a R0 resection and 

a satisfactory fetal outcome. 

The use of chemotherapy during the first trimester increases 

the risk of spontaneous abortion, fetal death, and major mal-

formations; therefore, chemotherapeutic agents are not recom-

mended during this period.14 In the second trimester, there are 

no major differences in the incidence of malformations between 

infants from normal pregnancies and those from pregnancies in 

which chemotherapy was administered.15 There is no standard 

chemotherapy regimen for treatment during pregnancy. 

In conclusion, pregnancy-associated gastric cancer is ex-

tremely rare. Diagnosis is generally at an advanced stage due to 

symptoms that are frequently observed in a normal pregnancy. 

A multidisciplinary approach, with medical oncologists, sur-

geons, and obstetricians is essential for adequate therapeutic 

decision-making in this difficult and rare scenario. The treat-

ment decisions should consider clinical stage and gestational age 

at diagnosis. 
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