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Background: This study sought to investigate the pathological and clinical characteristics of newly
developed malignant pelvic tumors during pregnancy.

Methods: A retrospective analysis was conducted of 20 patients with newly developed malignant pelvic
tumors during pregnancy who were admitted to hospital from January 1, 2012 to March 31, 2020. The
patients were grouped according to the histological tumor source, evaluated using a chi-square test and
Kaplan-Meier analysis, and their clinical and pathological characteristics were examined.

Results: Of the 20 patients, 14 had primary tumors and 6 had metastatic tumors. The average age of
the patients in the metastatic tumor group was higher than that of patients in the primary tumor group
(P=0.038). Notably, patients in both groups were at an advanced tumor stage when they were diagnosed. A
significant difference between the 2 groups (P<0.001) was found in the clinical presents and the outcomes.
The survival rates of the 2 groups differed significantly (P<0.001). Patients in the primary tumor group
all survived without tumors. Conversely, only 1 patient in the metastatic tumor group survived without a
tumor during the follow-up period, and 5 patients in this group did not survive. The metastatic rates of the
examined placentas were 1/6 and 3/5 for the primary and metastatic tumor groups, respectively (P=0.545).
The histological distribution of the newly developed malignant pelvic tumors during pregnancy was diverse,
and different to those in the non-pregnancy period. Additionally, 6 patients had metastatic tumors, and the
proportion of metastatic tumors was significantly higher than that of non-pregnancy patients (P<0.001;
3.53% wvs. 30%). Of the 8 patients with primary ovarian tumors, 5 had borderline tumors (62.5%), and the
proportion of borderline tumors was significantly higher than that of non-pregnant patients (9.61% wvs. 5/8)
in the same period.

Conclusions: Newly diagnosed malignant pelvic tumors during pregnancy were different from the non-
pregnant in the tissue origin, pathological grade, clinical presenting, and outcomes. The metastatic tumors

pose a serious threat to the lives and health of pregnant women
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Introduction pelvic malignant tumors were diagnosed (1). According
With the maternal ageing, a better national health-care to statistical data from the United States, the incidence
)

system for pregnant women, more newly development of malignant tumors during pregnancy represents
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approximately 1% (2) of total pregnancies. Based on the
British National Survey, the incidence of cancer in women
during pregnancy or within 1 year of delivery is 48% higher
than that of non-pregnant women of the same age (3).
Due to limited clinical data and few systematic studies, no
accurate data currently exists on its incidence in China.

Previous studies have shown that the common
pathological types of malignant tumors in pregnancy include
breast cancer, cervical cancer, and Hodgkin’s lymphoma (4).
The incidence of gastrointestinal tumors during pregnancy
is low; however, patients with gastric and intestinal
cancers during pregnancy account for 0.025-0.1% (5) and
1/13,000 (6) of all pregnant women may suffer from
gastrointestinal cancer in pregnancy. Very little research
appears to have been conducted on pancreatic or liver
cancer development during pregnancy. However, a clinical
study showed that most pelvic metastatic malignant cancers
during pregnancy originate from the gastrointestinal tract
and hematological system. During pregnancy, borderline
tumors are difficult to identify, malignant tumors are easily
misdiagnosed and missed, and some tumors may even
deteriorate faster, as the physiological changes that occur
during pregnancy often conceal the symptoms of tumors (7).
Additionally, uterus enlargement and physiological changes
of the pelvic organs during pregnancy interfere with the
accuracy and sensitivity of imaging diagnosis (8). Thus,
clinicians need to be very careful in the diagnosis of pelvic
malignancies in pregnancy, carefully identify tumors, and
provide early diagnoses.

Due to the low incidence of newly developed pelvic
malignant tumors during pregnancy, and the unavailability
of clinical studies with large sample sizes, doctors mainly
refer to clinical studies with small sample sizes and expert
consensus to determine current treatment (9). A clear
pathological classification is essential if a reasonable
diagnosis and treatment strategy is to be developed. Recent
studies have focused on the diagnosis and treatment of
ovarian and cervical cancer during pregnancy (10,11);
however, there is a lack of systematic research on newly
developed malignant pelvic tumors during pregnancy. This
study undertook a retrospective case analysis to investigate
the clinicopathological data of 20 patients with newly
developed malignant pelvic tumors during pregnancy at
the hospital of this study. Additionally, this study sought
to systematically analyze the pathological and clinical
characteristics of malignant pelvic tumors and provide
references for the early diagnosis and reasonable treatment
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of the disease.

We present the following article in accordance with the
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/ter-21-717).

Methods
Study subjects

The data of 20 patients with newly diagnosed malignant
pelvic tumors during pregnancy who had been admitted to
Beijing Chao-Yang Hospital, Capital Medical University,
Beijing, China from January 1, 2012 to March 31, 2020
were retrieved from the electronic medical record database
of the hospital. 737 patients with non-gestational malignant
pelvic tumors were also treated at the hospital during
the same period. Of these 737 patients, 26 (3.53%) had
metastatic tumors. and of 489 patients of primary ovarian
malignant tumors, 47 (9.61%) classified as borderline
cancers.

To be eligible to participate in this study, patients had
to meet the following inclusion criteria: (I) have been
diagnosed with newly developed pelvic malignant and
borderline tumors by the patient's symptoms, pre-pregnancy
medical history, physical examination results, family medical
history, physical examination findings, tumor markers
and morphological characteristics of the pregnant mass,
which was assessed by pelvic examination, ultrasonography;,
pelvic MRI and surgical pathological diagnosis during
pregnancy and within 1 year after delivery; and (II) have
undergone tumor treatment at Beijing Chao-Yang Hospital,
Capital Medical University and have complete medical
records. According to different pathological diagnoses,
enrolled patients were divided into a primary tumor group
(comprising 14 patients) and a metastatic tumor group
(comprising 6 patients). Patients were excluded from the
study if they met any of the following exclusion criteria:
(I) had tumors that were not newly developed during
pregnancy; (II) had undergone or ended the treatment of
malignant pelvic tumors before pregnancy; and/or (III) had
newly developed malignant tumors outside the pelvic cavity
during pregnancy.

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013) and was
approved by the Ethics Committee of the Beijing Chao-
Yang Hospital, Capital Medical University, Beijing, China.
Informed consents have been attained from patients.
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Data collection

Patient-related clinical data were collected from the
electronic medical record database of the Beijing Chao-
Yang Hospital, Capital Medical University. Patients’
demographic data, obstetric data, and tumor-related
data (e.g., age, numbers of pregnancies and deliveries,
previous illness history, disease diagnosis, treatment during
pregnancy, treatment after delivery, pregnancy outcome,
neonatal outcome, maternal outcome, and prognosis of
tumor diseases, and so on) were also collected. The relevant
data were analyzed to explore the clinical manifestations,
pathological characteristics, tumor stage, tumor treatment,
and prognosis of newly developed malignant pelvic tumors
during pregnancy. The staging of different tumors was
based on different criteria. Specifically, gynecological
tumor staging was performed according to the FIGO
[2009] gynecological tumor staging criteria. Gastric cancer,
pancreatic cancer, and non-Hodgkin’s lymphoma were
classified as stage I, II, III, or IV. Colorectal cancer was
classified as stage Duke A, B, C, or D. Tumors of other

systems were staged by their tumor criteria.

Management and follow-up methods

Treatment was scheduled for each patient according to
the abnormal conditions found following the prenatal
physical examination and tumor screening standards during
pregnancy.

Electronic medical record database retrieval, and
outpatient and telephone follow-up appointments were
conducted. Follow-up visits were scheduled once a month
for 6 months after the surgery, once every 2 months for 6
months to 1 year after the surgery, and at a specified follow-
up frequency for related tumors after 1 year. The follow-up
period ended in September 2020.

Deferred tumor treatment

Deferred tumor treatment can be considered for patients
>20 weeks pregnant with stage < Ila cervical cancer, if a
family has a a strong wish to proceed with the pregnancy
and strongly requests that treatment be deferred. Specific
treatment regimens include intravenous chemotherapy for
1 to 2 treatment courses, a cesarean section plus radical
hysterectomy after medication withdrawal for over 4 weeks,
and drugs to promote fetal lung maturity, which must be
administered 1 week before surgery (10,12,13).
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Treatment of newly developed malignant pelvic tumors
during pregnancy

The treatment principle for newly developed malignant
pelvic tumors during pregnancy is similar to that for non-
pregnancy. It is also important to consider the family’s and
patient’s wishes in relation to the pregnancy, and analyze
the appropriate deferred treatment for patients with cervical
cancer and the continuation of the pregnancy after the
surgical treatment of borderline ovarian cancer without
compromising the oncological outcomes. Treatment
deferral of suspected metastatic tumors should not be
considered, and tumor treatment norms should be strictly

followed.

Statistical analysis

Statistical Package for the Social Sciences, version
22.0, software was used for the statistical analysis. The
measurement data are expressed as mean = standard
deviation, and percentages were calculated using
enumeration data. The %’ test was used to compare
groups, and the Kaplan—-Meier method was used for the
survival analysis. Due to the small sample size, a COX risk
assessment could not be carried out. A P<0.05 was the P
value for the hypothesis testing.

Results
Clinical manifestations and pathological category

A total of 20 patients with newly developed malignant pelvic
tumors during pregnancy were enrolled in this study and
were allocated to the primary tumor group or metastatic
tumor group according to the pathological diagnosis. Of the
14 patients with primary tumors, 3 had malignant tumors
and 5 had borderline ovarian tumors. The proportion of
borderline ovarian tumors was significantly higher in the
pregnant group than the non-pregnant group (65.2%
vs. 9.61%; P<0.001). 5 patients had cervical cancer and 1
patient had non-Hodgkin’s lymphoma. Of the 6 metastatic
ovarian tumor cases, 3 patients had gastric cancer, 2 patients
had colon cancer, and 1 patient had pancreatic cancer. 30%
(6/20) and 3.53% (26/737) of pregnant and non-pregnant
patients had metastatic tumors, respectively, respectively.
The proportion of metastatic tumors in pregnant women
was significantly higher than the proportion of malignant
pelvic tumors in non-pregnant women (y'=33.04; P<0.001,
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Table 1 Pathological and clinical characteristics of newly developed malignant pelvic tumors during pregnancy

Primary tumors Metastatic tumors P
Number of patients (n) 14 6
Age (years) 30.86+6.23 38.5+8.74 0.038
Gestational weeks at diagnosis (weeks) 20.79+9.05 23.33+9.75 0.579
Gestational weeks at termination of pregnancy 28.29+11.05 25.69+9.03 0.616
(weeks)
Initial symptoms 0.193
Pelvic masses 6 4
Abdominal distention 1 2
Routine screening/asymptomatic 6 0
Vaginal bleeding 1 0
Tumor stage <0.001
-1 13 0
-V 1 6
Deferred tumor treatment (n) 1 0
The interval between tumor detection and surgery 2.43+2.41 1.67+2.25 0.518
(weeks)
Timing of tumor treatment (n) 0.078
Pregnancies continued after surgery 3 0
At the time of pregnancy termination 10 3
After pregnancy termination 1 3
Follow-up time (weeks) 179.09+148.56 14.17+15.98 0.001
Placenta metastasis (n) 1/6 3/5 0.545
Prognosis (n) < 0.001
Tumor-free survival 14 1
Death 0 5

3.5% vs. 30%).

The clinicopathological characteristics of the patients are
set out in Table 1. The age of the patients in the metastatic
tumor group was significantly different to that of the
primary tumor group (P=0.038). However, no statistically
significant differences were found in the gestation week at
diagnosis and the pregnancy-termination week between the
2 groups (P=0.59 and P=0.616, respectively).

In the primary tumor group, in relation to their initial
symptoms, 6 (42.86%; 6/14) a pelvic mass, 1 (7.14%; 1/14),
abdominal distension, 1 (7.14%; 1/14) vaginal bleeding,
and 6 (42.86%; 6/14) patients were asymptomatic but
were diagnosed by routine screening. In the metastatic
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tumor group, 4 (42.86%; 6/14) patients had a pelvic mass,
and 2 (33.33%; 2/6), abdominal distension as their initial
symptoms. No statistical difference in relation to initial
symptoms was found between the 2 groups (P=0.193).

13 cases in the primary tumor group were stages I-II
and 6 cases in the metastatic tumor group were stages III-
IV. A statistical difference was found between the 2 groups
(P<0.001). As Table 2 shows, the histological source of newly
developed malignant pelvic tumors during pregnancy was
diverse. The placentas of 11 of 20 patients were examined
(6 cases in the primary tumor group and 5 cases in the
metastatic tumor group). One of six cases in the primary
tumor group occurred the placental metastasis, and so
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Table 2 Histopathological distribution of 20 cases of newly developed malignant pelvic tumors during pregnancy

Pathology type

Primary tumor group (n)

Metastatic tumor group (n)

Poorly differentiated adenocarcinoma of the
stomach

Gastric signet ring cell carcinoma

Poorly differentiated adenocarcinoma of the
colon

Poorly and moderately differentiated mucinous
carcinoma of the colon

Pancreatic cancer

Cervical squamous cell carcinoma
Cervical adeno-squamous carcinoma
Small cell carcinoma of the cervix
Clear cell carcinoma of the cervix
Immature teratoma of the ovary
Mucinous carcinoma of the ovary
Borderline ovarian tumors

Ovarian non-Hodgkin’s lymphoma

Total

0 1
0 2
0 1
0 1
0 1
2 0
1 0
1 0
1 0
2 0
1 0
5 0
1 0
14 6

3/5 cases in the metastatic tumor group, respectively. No
significant difference was found between the metastatic and
primary tumor groups in relation to the placental-metastasis
rate of the cancer cells (P=0.545).

Treatment and prognosis

The time interval (weeks) from tumor detection to tumor
treatment was shorter in the metastatic tumor group than
the primary tumor group; however, the difference was not
statistically significant (2.43+2.41 vs. 1.67+2.25; P=0.518).
In the primary tumor group, 1 patient received deferred
treatment, and 3 patients delivery her baby full-time
after tumor surgery. Conversely, in the metastatic tumor
group, 3 patients underwent tumor therapy at pregnancy
termination, 3 patients underwent tumor therapy after
pregnancy termination, and no patient received deferred
treatment.

Due to the small number of cases in this study,
the survival curve and COX risk assessment were not
meaningful. The survival analysis showed a significant
difference (P<0.001) in the survival outcomes between
the 2 groups. During the follow-up period, all patients in
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the primary tumor group remained tumor free, but only 1
patient in the metastatic tumor group remained tumor free,
and 5 other patients did not survive. Notably, no malignant
tumors were found in the 12 newborns during the follow-
up period.

Discussion

The study collected the clinical data of 20 patients with
newly developed malignant pelvic tumors during pregnancy
at the Beijing Chao-Yang Hospital, Capital Medical
University from the previous 9 years, and systematically
compared the clinical characteristics, pathological types,
treatment strategies, and clinical prognosis. The results
showed that patients in the metastatic tumor group were
older than the primary group. Further, the age of patients in
the metastatic tumor group was relatively high, the disease
was in an advanced stage at the time of diagnosis, the tumor
cells had increased placental metastasis, and the prognosis
was extremely poor. The common initial symptoms of newly
developed malignant pelvic tumors during pregnancy are a
pelvic mass and abdominal distension. However, 6 cases in
the primary tumor group were found to be asymptomatic
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following routine screening, which suggests that standard
prenatal examinations are critical to the detection of
malignant pelvic tumors.

Most scholars believe that pregnancy does not increase
women’s susceptibility to tumors; however, studies have
shown that the level of steroid hormones in the body
increases during pregnancy, the placenta produces a large
amount of heparinase, the level of basal heparin in the
body decreases, blood viscosity increases, and cancer cells
are prone to mural metastasis. Additionally, the placenta
produces a large number of vascular endothelial growth
factors that promote tumor growth, and it has been
speculated that the risk of pelvic metastasis of malignant
tumors in other parts during pregnancy increase (3,14). In
this study, a significant difference was found between the
percentage of newly developed malignant pelvic tumors
during pregnancy and non-pregnancy (30% wvs. 3.53%).
This result is consistent with the inference (14-15). Further,
consistent with previous studies, pelvic metastatic tumor
cells were found to have poor biological behavior, rapid
disease progression, and extremely poor prognosis (14,15).
The above results indicate the metastatic malignant tumors
of the pelvic cavity threatens the health and life of pregnant
wormen.

Recent studies have shown that common primary
gynecological tumors can occur during pregnancy, of which
ovarian and cervical cancers are the most common (12). The
proportion of borderline ovarian tumors was significantly
higher in the pregnant group than the non-pregnant group,
but are rarely metastatic and have a good prognosis (16,17).
In this study, 5 of 8 cases of primary ovarian tumors were
borderline tumors (62.5% of primary ovarian tumors). This
figure was significantly higher than that of the non-pregnant
group (for which 9.61% of ovarian tumors were borderline
tumors) for the same period at the hospital. These results
are similar to those reported in previous studies (12,16,17).

Current study shows that the pathological types of
cervical malignancies are diverse. Research has shown that
85% of cervical malignant tumors during non-pregnancy
are squamous cell carcinoma, followed by adenocarcinoma,
adeno-squamous carcinoma, small cell carcinoma, and basal
cell carcinoma (10,18-20). Halaska et 4/. found that non-
squamous cell carcinoma during pregnancy accounted for
more higher percentage than non-pregnancy, and differed
significantly to the histopathological types of the malignant
cervical tumors of the non-pregnant group (20). In the
present study, only 2 cases of squamous carcinoma, 1 case
of small cell carcinoma, 1 case of adenocarcinoma, 1 case
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of adeno-squamous carcinoma, thus, non-squamous cell
carcinoma accounted for a large proportion (3/5)

The different proportions of histological sources
determine treatment options and patient prognosis.
According to the previous clinical experience, treatment
plans are formulated by the risk of malignance, tissue source
of the tumors, and the gestational age. The main prognostic
factors were based on clinical stage and histological origin.
Metastatic tumors are supposed to be treated by surgical
operation as soon as possible, while the therapeutic
measures of primary tumor should take the fetus into
consideration. Results on the proportion of malignant
pelvic tumors during pregnancy are polarized. Additionally,
metastatic and borderline tumors account for a much higher
proportion than the non-pregnancy, and the prognosis of
metastatic tumors is extremely poor. Conversely, borderline
ovarian tumors have a good prognosis. Additionally, the
histological sources of malignant cervical tumors are
diverse, and the proportion of histological types with a
poor prognosis is high. Thus, the accurate identification of
histological sources is very important for obtaining a good
prognosis and is of great significance in reducing maternal
mortality.

It is worth noting that tumor markers, which served as an
important role of one of the diagnostic criteria of malignant
tumor during non-gestational stage, cannot be used to
assess the risk of malignance during pregnancy, due to the
physiological status of this special phase of life. But still, the
value of tumor markers can be monitored dynamically to
evaluate the progress of the tumor.

This paper analyzed the clinical characteristics,
prognosis, and outcomes of 20 cases of newly developed
malignant pelvic tumors during pregnancy at the hospital of
this study. The results showed that the histological sources
of tumors in pregnant patients are different to those of non-
pregnant patients. Additionally, pregnancy may accelerate
pelvic metastasis, which develops rapidly during pregnancy,
and has an extremely poor prognosis, a high mortality
rate, and a certain proportion of placenta metastasis. Thus,
clinical decisions should be carefully made for pregnant
patients with malignant pelvic tumors to lower the mortality
rate and improve the prognosis of patients.

The limits of the study are as follows: (I) the number
of the samples in this study is quite small since pelvic
malignant tumors during pregnancy are relatively rare;
(IT) because of the irreconcilable contradiction between
ethical issues during pregnancy and diagnostic techniques,
an accurate diagnosis and an appropriate treatment is also

Transl Cancer Res 2021;10(6):2977-2984 | https://dx.doi.org/10.21037/ter-21-717



Translational Cancer Research, Vol 10, No 6 June 2021

limited. Therefore, a multicentered, large-sampled research
is highly recommended to achieve more meaningful and
credible conclusions.
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