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ABSTRACT
Background: Dysgerminoma is an uncommon malignant tumor arising from the germ cells of the ovary. Its
association with pregnancy is extremely rare; the incidence is about 0.2–1 per 100,000 pregnancies.
Because of its infrequency, there are few recommendations regarding its management in pregnancy;
therefore, it is important to discuss and summarize the treatment strategy.
Case: We presented a case of a 23-year-old pregnant woman with a large dysgerminoma originated from
the right ovary, which had the unusual coincidence of being associated with an abdominal desmoid
tumor simultaneously. We did not find any similar cases published in the PubMed database after 1947. A
cesarean section was performed at 34 C 6 weeks gestation secondary to her abdominal pain worsening.
The patient delivered a healthy boy and had fertility-preserving surgery, followed by 6 cycles of
chemotherapy. This case is compared with 21 other reported cases of pure ovarian dysgerminoma in the
literature to evaluate the clinical characteristics, feto-maternal compromise, treatment, long-term survival,
and fertility outcome.
Conclusion: The treatment strategy in women with ovarian dysgerminoma should be discussed and
structured on an individual basis. If pregnancy is desired, surgical intervention undertaken in the second
trimester seems to be the first choice. When chemotherapy is indicated, unless delivery can be
accomplished within a few weeks of diagnosis, it should not necessarily be delayed until after delivery.
Good reproductive function and high survival rate can be achieved in patients treated with conservative
surgery and adjuvant chemotherapy.
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Introduction

Malignant germ cell tumor (MGCT) is a relatively uncommon
subtype of ovarian cancer accounting for less than 5% of all
ovarian cancers. The incidence of any type of ovarian cancer is
2.8–11 per 100,000 pregnancies.1-3 Because of its preponder-
ance for reproductive aged women, MGCT accounts for 18–
26% of all ovarian cancers complicating pregnancy.2,4 The most
common type of MGCT was dysgerminoma (38.2%) followed
by yolk sac tumor (30.4%), and immature teratoma (15.7%).5

In other words, the incidence of ovarian dysgerminoma is
approximately 0.2–1 per 100,000 pregnancies; therefore, ovar-
ian dysgerminoma in pregnancy is an extremely rare clinical
condition. However, the previous literature only showed spo-
radic case reports; further studies are needed in order to con-
firm the best management of these patients. The aim of this
study was to present our case as well as to review the available
literature describing the clinical characteristics, feto-maternal
outcomes, oncologic outcomes, and management of pregnan-
cies complicated by ovarian dysgerminoma.

Case report

A 23-year-old patient, gravida 2, para 1, presented to our emer-
gency room with intermittent abdominal pain for 40 days and a
fever for 12 hours at 34 C 6 weeks of gestation. She had a

history of previous cesarean section (CS) done 5 years ago for a
failed induction. At her initial prenatal examination (at 7 weeks
gestation), the ultrasound revealed bilateral hypoechoic lesions,
one 9.6 £ 9.5 £ 9.1 cm just posterior to the uterus and the other
5.2 £ 5.4 £ 4.9 cm at the left iliac fossa, a finding consistent
with a leiomyoma. At 29 weeks gestation, because she started to
complain of intermittent abdominal pain, another ultrasound
was performed that showed the masses had grown to the size of
13.8 £ 12.1 £ 11.2 cm and 8.1 £ 7.1 £ 6.7 cm, respectively. All
but one of her tumor markers were negative. Cancer antigen
(CA)-125 was 11.8 U/mL (0 to 35 U/mL), CA-199 was 13.78 U/
mL (0 to 37 U/mL), human epididymal protein (HE)¡4 was
33.5 pmol/L (0 to 150 pmol/L), and carcinoembryonic antigen
(CEA) was 0.51 ng/mL (0 to 5 ng/mL). Conversely, the a-feto-
protein (AFP) was elevated to 140.8 ng/mL (0 to 10 ng/mL).
Considering there was a possibility of premature delivery, the
patient was administered ritodrine and dexamethasone. At 33 C
4 weeks of gestation, a magnetic resonance imaging (MRI) was
performed and showed the mass in the Douglas cul-de-sac had
reached 12 £ 11.8 £ 16.2 cm in size (Fig. 1–A), whereas the
mass at the left side of the uterus reached 6.7 £ 9.4 £ 9 cm
(Fig. 1–B). The interpretation of the MRI was reported as subser-
osal fibroids with degeneration. After 2 days, the patient did not
respond to conservative therapy and was transferred to our hos-
pital for further management.
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On abdominal examination, the uterine fundal height was
34 cm and the abdominal circumference was 100 cm with
cephalic presentation. A firm lump was felt adjacent to the
uterus on the left side with restricted mobility. Her uterine con-
tractions were irregular and the fetal heart rate was 145/min.
Her laboratory results after admission revealed mild anemia
(hemoglobin 9.3 g/dl), elevated granulocytes (N 88.8%), and
elevated lactate dehydrogenase (LDH) 385 U/L.

A decision for termination of pregnancy was taken in view
of her abdominal pain being worsen. She delivered a 2,200-g
healthy boy with a one-minute Apgar score of 10 by CS. Intrao-
peratively, a large solid mass of 18 £ 13 £ 10 cm originated
from the right ovary was seen in the cul-de-sac. The mass with
a lobulated surface was closely adherent to the posterior wall of
the uterus and the anterior wall of the rectum. The homolateral
tube was congested, edematous, and adherent over the mass.
No abnormalities were found in the left adnexa. Another mass
of 11 £ 8.5 £ 7 cm was found retroperitoneally and originated
from the left abdominal wall. The right adnexa (Fig. 1–C) and
the retroperitoneal mass (Fig. 1–D) were removed with careful
dissection. There was no ascites and no enlarged para-aortic or
retroperitoneal lymph nodes were appreciated. All other struc-
tures in the abdomen and pelvis were grossly normal. On cut
section, the masses were homogeneous, grayish white, without
cystic changes or hemorrhage.

Postoperatively, histopathology confirmed that the right
ovarian mass was pure dysgerminoma, showing sheets of
tumor cells separated by fibrous septa (Fig. 2–A). Immunohis-
tochemical staining markers SALL-4 (Fig. 2–B) and
Oct-4 (Fig. 2–C) were positive, and CK was weakly positive
(Fig. 2–D). The retroperitoneal mass proved to be a desmoid

tumor. A Positron Emission Tomography (PET) scan was done
and found to be normal. She then completed 6 cycles of chemo-
therapy with paclitaxel liposome and carboplatin. Her postop-
erative period was uneventful.

Discussion

Our dysgerminoma case had the unusual coincidence of being
associated with an abdominal desmoid tumor simultaneously.
We did not find any similar cases published in the PubMed
database after 1947. However, we will be discussing the ovarian
dysgerminoma during pregnancy, rather than the desmoid
tumor in this study. Therefore, a systematic search was per-
formed in the PubMed database from 1947 to July 2017. The
search was limited to the literature published in English: “(ges-
tation [TI/AB] OR gestational [TI/AB] OR pregnant [TI/AB]
OR pregnancy [TI/AB]) AND (dysgerminoma [TI/AB] OR
dysgerminomas [TI/AB]).” Finally, only 21 cases in 17 articles
met our criteria of having an adequate description for analysis;
our case is the 22th. All the cases were pure dysgerminoma; no
ovarian mixed germ cell tumors were included in this review.

Clinical characteristics

Ovarian dysgerminoma occurs in reproductive age usually in
women under 30 years. The pure dysgerminoma accounts for
0.6% of all ovarian cancers diagnosed in North America, predom-
inantly affecting younger women, with 85% of patients being less
than 30 years of age at the time of diagnosis.6 In our series, the
age of patients ranged from 17 years to 33 years (Table 1) with a
median of 24 § 4.4 years, with 86.4% of them being below age

Figure 1. MRI and gross appearance of tumors. (A) MRI showing the dysgerminoma occupying the whole Douglas cul-de-sac. (B) MRI showing the desmoid tumor at the
left side of uterus. (C) The right ovarian mass and fallopian tube after excision. (D) The retroperitoneal mass after excision.
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30 (Table 2), a finding similar to non-pregnancy. Eleven patients
(50%) were primigravid, 7 were in their second pregnancy and 4
were pregnant for the third time (Table 1).

Symptoms and diagnosis

The most common symptoms of MGCT in pregnancy were
abdominal pain (35.3%), abdominal distention (19.6%), a
growing mass (19.6%), multiple symptoms (18.6%), and no
symptoms (21.6%).5 In our series, more than half of the
cases were asymptomatic (52.4%), followed by abdominal
pain (28.5%), abdominal distention (9.5%), and obstructed
labor (9.5%). Of the 11 asymptomatic patients, abdominal
masses were detected in 8 cases (4 were diagnosed on clini-
cal palpation, 4 were discovered on prenatal ultrasound or
MRI), and an incidental finding during CS were in 3 cases
(Table 2). The detection of an ovarian tumor during gesta-
tion is difficult, as the growing uterus interferes with an
adequate abdominal or pelvic examination. With increasing
use of sonography in prenatal care, ovarian dysgerminomas
are being detected more frequently than they were in the
20th century. As a result, all tumors revealed by ultrasound
or MRI were reported after 1992; additionally, obstructed
labor no longer occurred after that. Pelvic ultrasound imag-
ing seems to be an essential and reliable technique which
can assist in making the diagnosis. The ultrasound finding
of a highly vascularized, large, solid, lobulated adnexal mass
with irregular internal echogenicity in a woman 20–30 years
old should raise the suspicion of ovarian dysgerminoma.
However, the preoperative diagnostic rate of ovarian dysger-
minoma made by the original ultrasound examiner was only
59%.7 As approximately 10% of masses are complex, a

second diagnostic test should be performed by a fully
trained sonographer. And it is suggested pelvic MRI is the
second line examination, which should only be performed
during pregnancy to confirm the diagnosis or to provide
additional information if the ultrasound examination is not
sufficient for the assessment of ovarian cancer;8 pelvic CT
scanning is not indicated during pregnancy. On MRI, the
tumor has been typically described as a multi-lobulated
solid mass with lobules divided by fibrovascular septa.9 In
our case, the bilateral solid masses on MRI showed neither
cystic degeneration, thick septations nor ascites may have
misled us to the diagnosis of subserosal fibroids. Tumor
markers can also assist in diagnosis; however, tumor maker
values should be interpreted with caution during pregnancy
as there are wide variations in results and poor specificity
due to physiological changes in pregnancy. Abnormal AFP
(80.8%) and LDH (85.7%) were frequently reported in ovar-
ian MGCT in pregnancy.5 In the present series, only 6 cases
had detailed results of the tumor markers, which were LDH,
AFP, and CA-125 elevated in 5 (83.3%), 3 (50%), and 2
(33.3%) cases, respectively. Furthermore, LDH also proved
to be a reliable tumor marker in predicting the response of
a dysgerminoma to chemotherapy.10 Thus, LDH may be
more sensitive than other tumor markers in patients with
dysgerminoma.

Feto-maternal compromise

Dysgerminomas can affect conception, and if pregnancy
occurs, it can lead to feto-maternal compromise. In our series,
there were 2 cases of tumor torsion that occurred in the puerpe-
rium and second trimester, respectively; there were 2 cases of

Figure 2. Histopathological results of the ovarian dysgerminoma and immunohistochemical staining. (A) Histopathology showing sheets of tumor cells, separated by
fibrous septa (H & E stain, £ 100). (B) SALL-4 staining was positive (SALL-4, £ 100). (C) Oct-4 staining was positive (Oct-4, £ 100). (D) CK staining was weekly positive
(CK, £ 100).
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tumor incarceration found because of obstructed labor; there
were another 2 cases of tumor rupture diagnosed during the
surgical exploration. Thus, irrespective of the term of the preg-
nancy, increased risk of torsion, incarceration, rupture, and
hemorrhage can occur during pregnancy, vaginal delivery, or
the puerperium. Intrauterine growth restriction (IUGR) is the
most frequent adverse event (22.8%) in live births of maternal
MGCT; other pregnancy outcomes include elective termina-
tion, intrauterine fetal demise (IUFD), ectopic pregnancy, and
spontaneous abortion.5 Details of the pregnancy outcomes of
our series are shown in Table 1. Gestational age at termination
was mainly in the third trimester (1st, 2nd, 3rd trimester: 4.5%,
9.1%, 86.4%, respectively). The majority of cases resulted in live
birth (85.7%) via cesarean section (66.7%). The mean weight of
the live births was 2,879 § 370 g at term (61%), 2,300 § 429 g
preterm, and IUGR was common (11.1%). The pregnant losses
were 1 case of ectopic pregnancy, 1 case of spontaneous abor-
tion, and 1 patient underwent the radical surgery at 15 weeks
gestation, respectively.

Oncologic characteristics

Most of the ovarian dysgerminomas in pregnancy are unilat-
eral. In our study, the majority of tumors (95%) were located
unilaterally, whereas only 1 case was bilateral (Table 2). Some
authors reported that bilateral dysgerminomas were found in
12–20% of pregnant cases,11,12 which is a much higher rate
than ours (5%). In our study, unilateral dysgerminomas
occurred predominantly on the right side (more than twice of
the left side [65% versus 30%]) (Table 2). The mean diameter
of the ovarian dysgerminomas in our study was 14.7 § 7.8 cm
(range 4–30 cm), with 20% measuring � 20 cm (Table 2).
More than half of the patients were free of ascites, 23.8%
patients had a little ascites, whereas 14.3% had remarkable asci-
tes. All the patients with remarkable ascites had abdominal dis-
tention, but it seemed there was no positive correlation with
tumor stage, for 2 cases were at early stage and 1 was at
advanced stage, unlike epithelial ovarian cancer. Vicus observed
65 non-pregnant patients with pure dysgerminomas, 75.4%
presented with stage I and II.6 In our study, the dysgerminomas
among patients who were pregnant were detected in FIGO
stage I C II (81.8%), stage III C IV (18.2%) (Table 2). By com-
parison, the majority of ovarian dysgerminomas associated
with pregnancy are diagnosed at an earlier stage.

Treatment

The management of ovarian cancer in pregnancy is compli-
cated, as there are 3 separate but interactive parts, i.e., mother,
fetus, and malignancy, which must be managed simultaneously.
Therefore, the decisions regarding each case should be on an
individual basis, taking into consideration the patient’s age,
parity, desire for present pregnancy, future fertility, stage of the
tumor, and duration of gestation.

If pregnancy is desired, in general, abdominal surgery
should be undertaken in the second trimester because the risk
of miscarriage is decreased and the size of uterus still allows a
certain degree of access.2,13-16 Firstly, according to committee
opinion of the American Society of Anesthesiologists, no cur-
rently used anesthetic agents have been shown to have any tera-
togenic effects in humans when using standard concentrations
at any gestational age.13 Secondly, multiple studies have
reported surgery for adnexal masses in pregnancy by experi-
enced practitioners is safe and feasible.14,15,17-20 However, surgi-
cal intervention in the first trimester is still controversial.
Although several studies reported the safety of surgery during
the first trimester,21-23 but some authors found that there was
an increased rates of abortion15,24,25 and neural tube defects26

among women undergoing surgery in early pregnancy. Mean-
while, surgical exploration during the third trimester is
reported to be associated with premature labor.27,28 In the pres-
ent series, the initial surgeries were performed during CS in 12
cases (54.5%), whereas 8 cases (36.3%) were during pregnancy.
The majority of fetal-preserving surgeries were performed dur-
ing the second trimester. Only 1 woman resulted in spontane-
ous abortion and the remaining 5 (83.3%) delivered vaginally
at term. Therefore, we presume the second trimester is the saf-
est time to perform adnexal surgery with utmost care. Thirdly,
pregnancy is no longer a contraindication for laparoscopic

Table 2. Tumor characteristics.

Characteristic Number of patients (%)

Age n D 22
< 30 years 19 (86.4%)
� 30 years 3 (13.6%)

Onset symptom n D 21
Asymptomatic 11 (52.4%)
Abdominal mass 8 (38.1%)
Found during CS 3 (14.3%)

Abdominal pain 6 (28.5%)
Abdominal distention 2 (9.5%)
Obstructed labor 2 (9.5%)

GA at tumor surgery n D 22
1st trimester 2 (9.1%)
2nd trimester 6 (27.3%)
3rd trimester 13 (59.1%)
Postpartum 1 (4.5%)

Tumor laterality n D 20
Unilateral 19 (95.0%)
Left 6 (30.0%)
Right 13 (65.0%)

Bilateral 1 (5.0%)
Tumor size (cm) n D 20
< 20 cm 16 (80.0%)
� 20 cm 4 (20.0%)

Ascites n D 21
None 13 (62.0%)
Little 5 (23.8%)
Remarkable 3 (14.3%)

Stage n D 22
I 17 (77.3%)
IA 13 (59.1%)
IB 3 (13.6%)
IC 1 (4.5%)

II 1 (4.5%)
III 2 (9.1%)
IV 2 (9.1%)

Type of surgery n D 22
Oophorectomy 3 (13.6%)
Adnexectomy 10 (45.5%)
Staged surgery 3 (13.6%)
Radical surgery 4 (18.2%)
Other 2 (9.1%)

Adjuvant treatment n D 21
None 10 (47.6%)
Radiotherapy 3 (14.3%)
Chemotherapy 8 (38.1%)
Fetus in-utero 2 (9.5%)
Postpartum 6 (28.6%)
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surgery (< 28 weeks). Laparoscopic management of adnexal
masses in pregnancy by an experienced team is a safe and effec-
tive procedure that allows a shorter hospital stay and a reduced
rate of post-operative complications when comparing with lap-
arotomy.19,20,29 Furthermore, pregnant outcomes following lap-
aroscopy in pregnancy have improved significantly over the
past 20 years. There was no difference in post-operative sponta-
neous abortion, vaginal bleeding, IUFD, congenital malforma-
tions and neonatal deaths between laparoscopy and
laparotomy.20,29-31 What is more, some authors reported the
rate of premature labor even lower in laparoscopic manage-
ment.32,33 Remarkably, as recommended by the European Soci-
ety of Gynecological Oncology (ESGO), these are 4
prerequisites for surgical interventions during pregnancy as fol-
lows: a maximal laparoscopic procedure time of 90 minutes, a
pneumoperitoneum with a maximal intraabdominal pressure
of 10 to 13 mm Hg, open introduction, and an experienced sur-
geon.16 No fetal-preserving surgery in our series was performed
by laparoscopy, which was probably because gynecologists did
not have enough experience in the last century.

Another option is chemotherapy treatment during preg-
nancy. In the present series, 2 (9.5%) patients were adminis-
tered the chemotherapy during gestation (Table 1). The 2
patients were both characterized by rapidly enlarging tumors,
elevated tumor markers, accompanying remarkable ascites, as
well as confirmation of histologic diagnosis (after limited stag-
ing surgery and transvaginal biopsy, respectively). Therefore, if
there is histologic evidence, adjuvant chemotherapy is indi-
cated, especially when there is rapidly increasing ascites, large
tumor size, advanced tumor stage, the possibility of a mixed
epithelial and germ cell tumor, and foreseeable risks of the sur-
gery to the pregnancy are present. Multiple studies have shown
that chemotherapy administered during the first trimester
increases the risk of spontaneous abortion, fetal death, and
major malformations.34-37 A review of 217 pregnant women
treated with cytotoxic therapies for a variety of malignancies
reported 18 newborns with congenital abnormalities, 2 with
chromosomal abnormalities, 4 were stillborn and 15 were spon-
taneous abortions. The majority of stillborn infants and infants
with chromosomal or congenital abnormalities had mothers
who were given chemotherapy in the first trimester.38 The risk
of malformations is approximately 7% to 17% when a single
agent treatment is used and increases to 25% in cases of combi-
nation therapy from 4 weeks to the end of first trimester.39 As
further evidence accumulated, the recent information supports
that chemotherapy after the first trimester is not associated
with increased rates of birth defects above the rate in the gen-
eral population (3%).36,40-42 However, the main complications
of chemotherapy exposure during the second and third trimes-
ters are IUGR and low birthweight, followed by preterm
delivery, fetal toxicities (eg, transient myelosuppression, ototox-
icity), fetal and neonatal death.34,39-44 Most fetal and neonatal
deaths were related to maternal hematological malignancies.
Moreover, administration of chemotherapy within 3 weeks of
anticipated delivery or beyond 35 weeks of gestation is not rec-
ommended to avoid transient neonatal myelosuppression and
potential complications of bleeding, sepsis at the time of deliv-
ery.37 Therefore, the risks to the fetus must be weighed against
the impact of delayed treatment on maternal survival.

Platinum-based chemotherapy is highly effective in all cases
of germ-cell tumors, and dysgerminoma, even more than other
MGCTs, seems to be exquisitely chemosensitive. Cisplatin has
been more extensively investigated in human pregnancy than
any other chemotherapeutic agents. Cardonick reported that 28
fetuses have been exposed to cisplatin in utero, with 23 normal
outcomes and 5 complicated by IUGR, IUFD, hearing loss, and
ventriculomegaly.34 There are more case reports showed that
no abnormalities was observed in infant after the administra-
tion of cisplatin in women with cervical cancer.45-48 Cisplatin
therapy seems the most reliable form of chemotherapy, permit-
ting a good outcome for most patients. It is reported that
paclitaxel and carboplatin were used in pregnancy after organo-
genesis without apparent fetal effects, though the evidence was
mainly based on case reports.10,42,49-53 In nonpregnant patients,
the combination of bleomycin-etoposide-cisplatin (BEP) is
used for nonepithelial ovarian tumors. The patient who was
administered etoposide and cisplatin in our selected case car-
ried her pregnancy to term without congenital defects.54 How-
ever, compared with the platinum-based regimen, etoposide
has more adverse advents reported, such as fetal ventriculome-
galy with cerebral atrophy, plagiocephaly, syndactyly, and
hearing loss.42,55-57 Therefore, as stated by ESGO, paclitaxel-
carboplatin or cisplatin-vinblastin-bleomycin chemotherapy
can be used instead of BEP for nonepithelial ovarian cancer in
pregnancy.16

If suspicious of malignancy, termination can be offered to
women not desirous of pregnancy. In our series, the type of sur-
gery ranged from biopsy to radical surgery. The most common
procedures were adnexectomy (45.5%), followed by radical sur-
gery (18.2%), stage laparotomy (13.6%) and oophorectomy
(13.6%) (Table 2). There is evidence showing that conservative
treatment for clinical stage IA ovarian dysgerminoma is safe
with a 10-year survival of 91% in the pre-chemotherapy era.58

In our study, 12 (92.3%) patients with stage IA tumors under-
went conservative surgeries, including unilateral oophorectomy
or adnexectomy (2 cases with staging laparotomy). None of the
12 patients received any other adjuvant treatment and had no
recurrence within an average of 4.4 years of follow-up. More-
over, 2 patients became pregnant and delivered healthy babies
after surgery. Therefore, young patients found to have stage IA
dysgerminoma could be treated with fertility-sparing surgery
without adjuvant chemotherapy or radiotherapy. In incom-
pletely staged tumors, there should be close follow-up, for the
recurrence rate is approximately 10–20% in patients who have
unstaged tumors.59 Vicus reported 13.1% of recurrence rate in
dysgerminoma patients with stage IA and in 5 of them
(occurred after performing unstaged unilateral adnexectomy)
were successfully salvaged by chemotherapy or radiation.6 It is
reported that the 5-year survival rate for ovarian dysgermi-
noma stage IA can attain 100%.60 In our series, all patients with
stage IA tumors remained disease free at the end of follow-up
with an average duration of 4 years, similar to those who were
not pregnant. Therefore, treating stage IA tumors with surgery
alone is likely sufficient. Furthermore, fertility-sparing surgery
can be done even in bilateral dysgerminomas if the patient is
desirous of future pregnancy. From a single institutional expe-
rience of 65 patients with dysgerminomas over 34 years, there
was no difference in disease-free survival (DFS) and overall
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survival (OS) between fertility sparing and non-conservative
surgery (hysterectomy and/or bilateral oophorectomy).61 Adju-
vant chemotherapy was independently a better prognostic fac-
tor for DFS (HR D 0.09, P D 0.034). Additionally, of the 50
patients (77%) treated with fertility-sparing surgery, 16 patients
(32%) achieved pregnancy with 14 live births without congeni-
tal defects, and 10 out of the 16 women who conceived were
treated with adjuvant chemotherapy. Therefore, complete sur-
gical staging may not play a significant role in the outcome of
ovarian dysgerminoma and patients can be treated safely with
fertility-sparing surgery and can expect good reproductive
outcomes.

In this series, second-look operations were performed in 3
patients who underwent unilateral adnexectomy. One was
found to be stage IB and the other 2 were negative (Table 1).
Though the recurrence rates had been reported more in
unstaged patients, these tumors are highly chemosensitive and
the survival rate was greater than 95% for tumors confined to
the ovary and about 60 to 80% for advanced staged tumors.
Therefore, second look surgery is not required for dysgermi-
noma and should only be considered if tumor markers are per-
sistently elevated, especially if abnormal findings are seen on
post-treatment imaging. For more-advanced tumors (stages
III–IV), it seems preferable to consider termination of the preg-
nancy before week 24 of pregnancy and to perform routine sur-
gical treatment followed by chemotherapy. If these tumors are
found incidentally during CS, tumor markers, CT, or PET scan
should be done postoperatively to plan optimal treatment.

Conclusion

In conclusion, we believe that our study shows that the long-
term outcome of patients with ovarian dysgerminoma during
pregnancy is excellent. The treatment strategy should be dis-
cussed and structured on an individual basis. If termination is
not desired, it seems that operative intervention is the first
choice. Fertility-preserving surgery can be done safely with a
favorable outcome in the early stage in pregnancy; it especially
seems adequate for stage IA tumors treated with unilateral
adnexectomy without adjuvant therapy. When chemotherapy
is indicated, unless delivery can be accomplished within a few
weeks of diagnosis, chemotherapy should not necessarily be
delayed until after delivery. Though the experience of chemo-
therapy in humans in utero is limited, the platinum-based regi-
men seems to be the best choice after the first trimester based
on available evidence. Good reproductive function and high
survival rates can be achieved in patients treated with conserva-
tive surgery and adjuvant chemotherapy.
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