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Abstract. Krukenberg tumours are not uncommon, but 
pregnancy‑complicating Krukenberg tumours are rare. 
To identify management strategies of pregnancies with 
Krukenberg tumours, the medical records of patients treated at 
Peking Union Medical College Hospital over the past 20 years 
were collected and analysed. Four patients were enrolled. The 
primary tumour sites were the stomach and colorectal region. 
Three patients presented with obvious and severe gastrointes-
tinal symptoms at 11‑18 weeks of gestation, and their symptoms 
gradually developed into physiological signs associated with 
malignancy. Three patients underwent termination of preg-
nancy via induced delivery and gestational hysterectomy. One 
patient underwent caesarean section at 31 weeks of gestation. 
Two patients underwent palliative surgery due to extensive 
lesions. The other two patients with metastatic lesions confined 
to the ovaries and liver, underwent satisfactory cytoreductive 
surgery and anti‑tumour treatments postoperatively. Pregnant 
women who exhibit new gastrointestinal symptoms or aggra-
vation of previous gastrointestinal symptoms after the end of 
the first trimester should be carefully examined for digestive 
system diseases. If ovarian metastasis is highly suspected, the 
pregnancy should be terminated as early as possible.

Introduction

Ovarian metastasis accounts for 15.7% of all ovarian 
malignancies (1). Ovarian metastases from gastrointestinal 
malignancies are commonly referred to as Krukenberg 
tumours (2,3). Krukenberg tumours are not rare and have a 
poor prognosis. However, pregnancy‑complicating Krukenberg 
tumours are rare, and clinicians worldwide do not have much 
experience in their diagnosis and management.

Pregnancy is a physiological state that is unique to women. 
Symptoms caused by gastrointestinal cancer may be misdiag-
nosed as early pregnancy symptoms or be masked (4). In this 
context, conflicts regarding the well‑being of the mother versus 
that of the foetus may exist and are a challenge for doctors. 
Owing to the rarity of this situation and limited information 
provided by a few published cases, a significant cognitive 
vacancy exists. Thus, there are currently no guidelines for the 
management of foetuses in pregnant women with complicating 
Krukenberg tumours for clinicians to refer to. 

In the present study, we summarized the clinicopatholog-
ical characteristics of pregnancy‑complicating Krukenberg 
tumours diagnosed and treated in the Peking Union Medical 
College Hospital (PUMCH) from January 1999 to January 
2019. Additionally, we analysed and discussed how to 
distinguish early pregnancy symptoms from gastrointestinal 
cancer symptoms and manage foetuses at different gesta-
tional weeks.

Materials and methods 

From January 1, 1999 to January 1, 2019, four pregnant women 
of Chinese Han nationality with ovarian metastasis who 
were hospitalized and had complete clinical records at the 
Department of Obstetrics and Gynaecology, PUMCH, were 
enrolled into the present study. Data regarding the general 
condition, symptoms, preoperative examinations and diagnosis 
of each patient, as well as data regarding foetal treatment and 
outcome, surgery, postoperative pathology and prognosis were 
collected and analysed. SPSS Statistics (version 25.0) was used 
to calculate our descriptive statistics.

The median age of the four patients was 31.5 years. The 
median gestational age on admission was 21 weeks and 5 days 
(Table I). Two patients had no routine physical examination or 
obstetrical care; the other two patients were routinely examined 
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at local hospitals. None of the four patients or their family 
members had any previous history of malignant tumours.

Results

Patient general condition, symptoms, and time of onset. Table I 
presents the symptoms and times of onset in these patients. 
One patient presented with intermittent upper abdominal dull 
pain prior and subsequent to eating one year before pregnancy. 
Two patients complained of an early pregnancy reaction with 
nausea and gastric distension, both of which appeared before 
8 weeks of pregnancy. From the end of the first trimester to 
the beginning of the second trimester, three patients presented 
obvious and severe gastrointestinal symptoms, including 
haematochezia, anorexia, sudden weight loss, lower abdominal 
distending pain, and increased dull abdominal pain accompa-
nied by nausea and vomiting. At 15‑16 weeks of gestation, two 
patients developed pleural effusion causing chest tightness and 
shortness of breath.

Preoperative examinations and biopsies of patients. Table II 
presents the preoperative examinations and biopsies of the 
four patients who presented with hypoproteinaemia at admis-
sion, with a median serum albumin (Alb) of 25 g/l, three of 
whom presented with anaemia at admission, with a median 
haemoglobin (HGB) of 92 g/l. All four patients had elevated 
carbohydrate antigen 125 (CA125) prior to surgery, with a 
median level of 693.5 U/ml; two patients had elevated carci-
noembryonic antigen (CEA), and one patient had elevated 
carbohydrate antigen 72‑4 (CA72‑4). No pelvic or abdominal 
masses were identified by ultrasound examination, after which 
the four patients were examined for ovarian enlargement 
or masses by ultrasound at intervals of 2‑8 weeks. The last 
ultrasound prior to surgery showed that three patients had 
bilateral ovarian masses and that one patient had a left ovarian 
mass, with a median diameter of 10.6 cm (5.4‑25.0 cm). The 
preoperative ultrasound of one patient also showed multiple 
intrahepatic lesions, and the largest lesion was 9.7x8.2 cm. 
One patient underwent gastroscopic biopsy during the first 
trimester, without positive findings. One patient underwent 
fine‑needle aspiration and biopsy of the ovarian mass under 
ultrasound guidance at 22 weeks and 5 days, and gastroscopic 
biopsy at 24 weeks and 3 days. An ulcerative mass of approxi-
mately 3 cm was found in the small curvature of the stomach. 
Ovarian metastasis of signet‑ring cell carcinoma of the stomach 
was confirmed by pathology of the biopsy specimen. Another 
patient underwent gastroscopic biopsy at 21 weeks and 6 days. 
Gastric body lesions were found to involve the cardia, and 
poorly differentiated gastric adenocarcinoma was confirmed by 
pathology of the biopsy specimen. Therefore, the two patients 
were preoperatively diagnosed with ‘pregnancy‑complicating 
gastric cancer with ovarian metastasis’. The other two patients 
were preoperatively diagnosed with ‘pregnancy complicated 
by ovarian masses: Ovarian cancer cannot be excluded, and 
ovarian metastases cannot be excluded’.

Maternal and foetal management and outcomes of patients. 
The maternal and foetal management and outcomes of 
these patients are presented in Table  III. Three patients 
had their pregnancies terminated in the second trimester, 

and one patient had her pregnancy terminated in the third 
trimester. The termination procedures included one case of 
mid‑term induction of labour, one case of caesarean section, 
and two cases of gestational hysterectomy. Laparotomy was 
performed concurrently with caesarean section or gestational 
hysterectomy.

All four patients underwent exploratory laparotomy, and 
the surgical indications were malignant masses, rapid growth 
of masses or ascites, and severe discomfort. Of the two patients 
diagnosed with gastric cancer preoperatively, one had gastric 
cancer involving the pancreas, bilateral ovaries, and the small 
intestine, which showed a cavity that was almost blocked. The 
surgeons performed palliative partial small‑bowel resection 
plus anastomosis and bilateral salpingo‑oophorectomy. The 
other patient was found to have gastric cancer involving only 
the bilateral ovaries, peritoneum and rectal fossa presenting 
as small miliary nodules. Gestational hysterectomy and bilat-
eral salpingo‑oophorectomy were performed. Postoperative 
pathology confirmed that the ovarian masses were ovarian 
metastases of gastric cancer (Table III).

For two patients, whether the ovarian mass was primary 
or metastatic was unable to be determined before exploratory 
laparotomy. The intraoperative exploration in one patient 
revealed a transverse colon lesion that had almost blocked the 
intestinal cavity. In addition, the involved tissues and organs 
included the ileocaecal junction, sigmoid colon, bilateral 
ovaries, diaphragm, peritoneum, and omentum. The surgeons 
proposed that the colon cancer was at a late stage without the 
possibility of debulking surgery, and if the transverse colon 
lesion was not resected, then intestinal obstruction would 
appear in the immediate postoperative period. Palliative 
transverse colectomy plus anastomosis, gestational hysterec-
tomy and bilateral salpingo‑oophorectomy were performed. 
Intraoperative exploration in another patient revealed a lesion 
at the junction of the sigmoid colon and rectum, involving 
the left ovary and liver. The surgeons estimated that the 
primary lesion could be radically resected. Dixon surgery and 
left salpingo‑oophorectomy were performed. Postoperative 
pathology confirmed ovarian metastases of moderately to 
poorly differentiated adenocarcinomas of the transverse colon 
and ovarian metastases of moderately differentiated adenocar-
cinoma of the rectum (Table III).

The two patients who underwent palliative enterotomy 
and anastomosis discontinued subsequent treatment after 
surgery because of advanced disease with poor prognosis 
and economic concerns. The other two patients, one with 
signet‑ring cell carcinoma of the stomach and the second 
with moderately differentiated adenocarcinoma of the rectum, 
continued to receive standard anti‑tumour therapies after 
surgery. Of the two patients, one survived for 43 months and 
died of septic shock after radiofrequency ablation of the liver 
lesions, and the other survived after surgery for 13 months. 
The premature infant delivered by caesarean section survived 
and is healthy (Table III).

Discussion

Although the preferred route of metastasis for Krukenberg 
tumours remains to be elucidated, there are three possibili-
ties: The lymphatic, haematogenous and peritoneal routes of 
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metastasis (5). Some scholars believe that young women have 
a higher risk of developing Krukenberg tumours because of 
the higher ovarian blood flow in premenopausal women (6). 
Approximately 65% of Krukenberg tumours are found 
before the primary malignancies (5). Additionally, the lack 
of physical examinations or obstetric care for some women 
of childbearing age or who are pregnant may facilitate the 
development of pregnancy‑complicating Krukenberg tumours.

It is difficult to distinguish the symptoms of early gastric 
colorectal cancer from those of early pregnancy because there 
is some overlap between them (4). The mean onset time of 
early pregnancy symptoms is 5‑6 weeks of gestation; these 
symptoms usually peak at approximately 9 weeks of gestation 
and decrease by 16‑20 weeks of gestation (7,8). Nausea with 
or without vomiting, which occurs in up to 70‑80% of preg-
nancies, is the most common symptom of early pregnancy (9). 
However, the rate of severe vomiting, known as hyperemesis 
gravidarum, has been reported to vary from 0.3 to 3% of 
pregnancies (10,11). In addition, early pregnancy symptoms 
also include breast enlargement and pain, increased frequency 
of urination, fatigue, loss of appetite, and slight weight 
loss. Persistent epigastric pain and weight loss are the most 
common symptoms in early‑stage gastric cancer; addition-
ally, abdominal pain tends to be epigastric, vague and slight 
but becomes severe and fixed as the disease progresses (12). 
However, the majority of patients with early‑stage colorectal 
cancer are asymptomatic, and the typical symptoms of 
colorectal cancer, including changes in bowel habits, haemato-
chezia or melena, usually reflect advanced‑stage disease (13). 
Haematochezia, which is not a specific symptom of colorectal 
cancer, can also be present in pregnant women with haemor-
rhoids and is usually accompanied by perianal itch during the 
third trimester and early postpartum period (14). In our study, 
early pregnancy symptoms appeared prior to 8 weeks of gesta-
tion, and then a set of gastrointestinal tract‑related symptoms 
emerged at approximately 12 weeks of gestation. These symp-
toms worsened during the second trimester and gradually 
developed into more serious signs of illness. These signs were 
different from the symptoms of early pregnancy; the former 
were more severe than the latter and consisted of haemato-
chezia or melena, a change in bowel habits, obvious weight 
loss, and severe abdominal pain, which should not be present 
in early pregnancy. Usually, these conditions do not appear 
in any part of pregnancy, but in our patients, they appeared 
during the second trimester. Although these conditions do not 
indicate specific diseases, they are strongly suggestive signs of 
malignancies.

Imaging examinations are also helpful in diagnosing 
tumours. Ultrasound is a simple, quick, safe, and non‑radiative 
method. During the first trimester, physiological luteal 
enlargement or luteoma of pregnancy can be mistaken for a 
non‑physiological ovarian mass under ultrasound, but ovarian 
physiological changes are usually smaller in diameter and 
disappear after the establishment of placental function (15). 
Computerized tomography and magnetic resonance imaging 
can be useful adjuncts when ultrasound imaging is inconclu-
sive. There is very little risk associated with their use after 
the first trimester, and these modalities are considered to 
be among the safest imaging‑based diagnostic procedures. 
However, no associated risks of congenital malformations or 
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mental delay in the foetus have been reported in the 
literature (16). Among our patients, the interval between no 
abnormal findings and the initial discovery of ovarian masses 
by ultrasound was 2‑8 weeks. Then, two patients developed 
a sudden increase in abdominal pain, which was considered 
to be related to torsion or intra‑tumoural haemorrhage and 
the necrosis of ovarian masses. This finding suggests that 
Krukenberg tumours can appear in the short term and rapidly 
increase in size, even causing acute abdominal pain.

Serum CEA, CA125, CA19‑9 and CA72‑4 may be elevated 
in patients with gastric cancer, but their sensitivity and speci-
ficity are low (17) as tumour markers for colorectal cancer, 
serum CA19‑9 and CEA have similar problems (18). Currently, 
serum CA125 is the most commonly used serum marker for 
screening ovarian cancer, but its levels can also increase in 
metastatic ovarian tumours and the first trimester of preg-
nancy (19). Specifically, CA125 levels are low in maternal 
serum but high in amniotic fluid in the second and third 
trimesters (20). Therefore, limited by their low sensitivity and 
specificity and by the pregnancy itself, serum tumour markers 
could not be used in an effort to establish the diagnosis of 
primary malignancies.

Tumour biopsy is one diagnostic option. In our study, 
gastroscopic biopsy and ovarian mass biopsy led to diag-
noses of gastric cancer in two patients prior to exploratory 
laparotomy. One should note that common gastroscopy may 
cause obvious discomfort and then induce uterine contractions 
or other obstetric complications; thus, painless gastroscopy 
is preferred. Painless gastroscopy requires the intravenous 
administration of short‑acting anaesthetic drugs to quickly 
sedate patients and help them sleep. Anaesthetic drugs may 
have the potential risk of adverse effects on the foetal brain. 
The Food and Drug Administration (FDA) recently released 
a drug safety communication warning that the use of general 
anaesthetic or sedation drugs during surgeries or procedures 
in pregnant women during the third trimester may affect 
brain development in children  (21). However, considering 
the severity of the disease, the short duration of anaesthesia 
and the small dosages of the drugs, the patients can usually 
undergo the examination. If the ovarian mass is close to the 
abdominal wall, then ultrasound‑guided puncture biopsy can 
also be considered. As the rectum and uterus are adjacent 
to one another, colonoscopy should not be considered. We 
suggest that gastroscopy biopsy and ovarian mass biopsy 
be performed as early as possible for pregnant patients with 
suspicious ovarian malignant tumours to determine whether 
the primary tumour is gastric cancer.

At present, the treatment protocol is mainly decided based 
on clinician experience. With treatment advancements for 
premature infants, the current gestational age of viability has 
decreased to 23‑24 weeks (22), but traditionally, caesarean 
section would ideally be performed at 32‑34 weeks (23). The 
management experience in treating our four patients with 
different gestation is summarized below. For patients at more 
than 24 weeks of gestation (or who have reached the gesta-
tional age of viability), the foetus is typically transferred to 
the paediatric clinic immediately after caesarean section, and 
the mother undergoes surgery and other anti‑tumour treat-
ments as soon as possible. For patients at less than 20 weeks of 
gestation (or whose gestational age is significantly lower than 
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the age of viability), typically, the pregnancy is terminated by 
induced abortion or induced labour, immediately followed by 
anti‑tumour treatments. However, for patients at 21‑22 weeks 
of gestation (or who are near the gestational age of viability) 
and their families who are extremely eager to have children, 
postponing the termination of pregnancy and prolonging 
gestation for a short time is a risky and controversial attempt, 
and there are no relevant reports in the literature.

Thus, women with pregnancy‑complicating Krukenberg 
tumours may extend their pregnancies under the following 
conditions: i) The patient and her family strongly hope to 
continue the pregnancy and understand the potential risks, 
including disease progression, poor prognosis, various compli-
cations of premature birth, or premature death, after being 
fully informed; ii) the patient is generally in good condition 
and has no obvious adverse signs, such as hypoproteinaemia or 
anaemia; iii) the metastatic lesions are confined to the ovaries; 
iv) the disease does not show significant progression on close 
monitoring; v) the foetus is in good intrauterine condition and 
is developing normally; and vi) the local department of paedi-
atrics is well equipped to treat premature infants. Otherwise, 
the pregnancy should be terminated immediately.

The appearance of Krukenberg tumours suggests 
that the disease is advanced. Specifially, poorly differ-
entiated gastric cancer or signet‑ring gastric cancer, are 
known rare gastric cancers with very poor prognosis and 
unpredicted natural history. Thus, it is not surprising 
to observe the rare and unpredicted clinical presenta-
tion of these cases series described in the present study. 
The prognoses of Krukenberg tumours with different primary 
sites are significantly different. Wu et al (24) found that the 
median overall survival times of colorectal cancer and gastric 
cancer patients with ovarian metastasis were 11 and 21.5 months, 
respectively. A larger survival gap between the two groups was 
shown by Ayhan et al (25), wherein the median overall survival 
times were 48 and 18 months, respectively. Furthermore, the 
prognosis was improved when the metastatic lesions were 
confined to the ovaries, satisfactory cytoreductive surgery was 
performed (largest residual tumour diameter <2 cm) and the 
patient received postoperative adjuvant chemotherapy (6,25). 
To the best of our knowledge, the effects of pregnancy on 
the prognosis of patients with Krukenberg tumours have not 
been reported. A retrospective study analysed the treatment 
and prognosis of 41 pregnant patients with primary ovarian 
malignancies or ovarian metastatic tumours and showed that 
surgery was considered to be the main treatment method, and 
postponement of cytoreductive surgery was not recommended 
for patients with highly suspicious ovarian malignancy (26). 
To the best of our knowledge, there are currently only a few 
single‑case reports of pregnancies complicated by ovarian 
metastases since 1950s. Findings of those studies show that 
prognosis seems to be mainly related to the primary site and 
the resectability of the primary and metastatic lesions (27,28). 
Of the four patients included herein, two with limited lesion 
involvement underwent satisfactory cytoreductive surgeries 
and assisted standard anti‑tumour therapies with survival of 
43 and 13 months respectively. Although the number of studies 
addressing pregnancy‑complicating Krukenberg tumours 
is small, our finding is consistent with those of earlier case 
reports. However, additional related studies are still required.

This was a retrospective study with a small sample size. It 
was difficult to find four pregnant patients with complicating 
Krukenberg tumours due to the rarity of this disease, and thus, 
a prospective study of the disease is not possible and may be 
unethical. According to several published case reports and 
our study, the conclusion can be summarized as follows. First, 
we recommend that women of childbearing age increase their 
awareness regarding their personal health and receive routine 
physical examinations and obstetric care. Special attention 
should be paid to patients with new gastrointestinal symptoms 
or aggravations of the original gastrointestinal symptoms at the 
end of the first trimester or the beginning of the second trimester. 
The possibility of pregnancy‑complicating Krukenberg 
tumours should be considered, especially when ovarian masses 
are found and are gradually enlarged. Biopsy by painless 
gastroscopy or fine‑needle aspiration of the ovarian mass are 
methods to establish a definitive diagnosis. Furthermore, once a 
Krukenberg tumour is highly suspected or diagnosed, an appro-
priate method for termination of pregnancy based on gestational 
age should be selected, and the termination of pregnancy should 
be completed as soon as possible. Exploratory laparotomy can 
be performed concurrently with gestational hysterectomy or 
caesarean section. If the extent of lesion involvement is limited, 
the primary and metastatic lesions should be removed as much 
as possible via multidisciplinary collaborations. If the lesions 
are widely spread, palliative surgery may be considered to 
relieve patient discomfort. Regular anti‑tumour therapies, the 
most common of which is intravenous chemotherapy, should 
be performed after surgery. Notably, an uneventful treated 
case of a pregnancy‑complicating Krukenberg tumour that was 
managed with intraperitoneal chemotherapy after caesarean 
section has been reported (29). For patients whose gestational 
times are close to the gestational age at which a viable preterm 
infant can be delivered and who strongly wish to continue their 
pregnancies, doctors may provide personalized treatment after 
a comprehensive assessment of the disease status, the patient's 
general condition, her willingness to continue the pregnancy, 
and the level of paediatric medical support. However, this is 
not a routine treatment protocol; thus, full informed consent is 
essential.
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