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Abstract 
An 86-year-old Japanese woman underwent an examining laparoscopy for 
removing the huge pelvic tumor. At laparoscope examination, the cystic tu-
mor was found within the left broad ligament, while the ovaries, fallopian tubes 
and uterus showed almost normal appearance. The tumor was removed together 
by total laparoscopic hysterectomy and bilateral salpingo-oophorectomies af-
ter the suction of serous content in the broad ligament. Cytological findings 
of the ascites suggested serous carcinoma. The resected ovaries and fallopian 
tubes were grossly and histologically normal. Histological examination of the 
solid part of broad ligament tumor, closely next to the fallopian tube, revealed 
a serous adenocarcinoma. Immunohistochemically, the tumor cells were 
strongly positive for CK7, WT-1, estrogen receptor, AE1/AE3 and EMA, and 
negative for CK20, D2-40 and calretinin. Also, they were negative for proge-
sterone receptor and p53. The authors diagnosed the primary tumor as being 
a serous cystadenocarcinoma of the broad ligament [pTIC3NxM0, as mod-
ified and adapted to post-surgical staging of ovarian cancer (FIGO 2014)]. 
The patient has been receiving 6 cycles of adjuvant chemotherapies with one 
course with paclitaxel (PTX) and carboplatin (CBDCA) and five with PTX, 
CBDCA and Bevacizumab, and has no signs of recurrence and metastasis six 
months after the operation. 
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1. Introduction 

Primary tumors in the uterine broad ligament are rare [1], especially malignant 
tumors, either epithelial or non-epithelial [1] [2] [3] [4] [5], although the sec-
ondary involvement of the broad ligament by the malignant tumor is common. 
The developmental origin of some broad ligament tumors was described to be 
Wolffian origin, meanwhile others identified as having a Mullerian origin on 
their immunohistochemical and histologic features [6] [7]. Malignant tumors of 
the broad ligament have been extremely rare and only under 30 cases have been 
reported [8] [9], thus their epidemiology, pathogenesis, standard care/treatment, 
follow-up strategy and prognoses are still uncertain. The authors report here a 
case of primary serous cystadenocarcinoma in an 86-year-old woman, with cy-
tological and immunohistochemical findings.  

2. Case Report  

An 86-year-old Japanese woman, gravida 3 para 3, consulted the Department of 
Obstetrics and Gynecology and was referred to the Department of Urology at 
Gujo City Hospital because of the huge pelvic mass. The patient had undergone 
inserting a bladder indwelling catheter for three months. The patient had re-
ceived an artificial hip joint replacement before, but had no other medical histo-
ries. Magnetic resonance imaging (MRI) showed a huge pelvic mass, suggesting 
left ovarian cystic tumor (Figure 1(a), Figure 1(b)). Tumor markers, including 
CA125 (16.1 U/ml), CA19-9 (12.8 U/ml), and CA72-4 (3.1 U/ml), were within 
the reference values (CA125, 0 - 35.0 U/ml; CA19-9, 0 - 37.0 U/ml; and CA72-4, 
0 - 10.0 U/ml). The patient hoped for a laparoscopic surgery because of her elder 
age. An examining laparoscopy was started for removing the pelvic tumor. At 
laparoscopy, the huge pelvic mass was found within the left broad ligament 
(Figure 2(a)). Both ovaries, fallopian tubes and uterus were almost normal in 
appearance. Other disseminated tumors were also not found in the pelvic cavity. 
Thus, the tumor was removed together by total laparoscopic hysterectomy and 
bilateral salpingo-oophorectomies after the suction of serous content (900 ml) in 
the broad ligament (Figure 2(b)). A small amount of ascites was also aspirated. 
Cytological examinations of the tumor content, ascites (Figure 3), and tumor 
imprint smear during operation were performed. Their findings were almost 
similar and suggested serous adenocarcinoma. The patient could urinate by her-
self after the operation. 

The resected both ovaries and fallopian tubes were grossly and histologically 
normal. After sucking the contents, the cystic tumor of the left broad ligament  
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Figure 1. (a) A sagittal section in T2-weighted MRI reveals a huge cystic pelvic mass, approximate-
ly 14 cm in diameter, possesses a solid part (yellow arrow). A blue arrow shows urinary bladder 
indwelling balloon catheter. (b) A horizontal section in T2-weighted MRI indicates a solid lesion 
between two cystic lesions (yellow arrow). A blue arrow shows an artifact shadow due to an artifi-
cial hip joint replacement.  

 

 
Figure 2. Laparoscopic images during the operation. (a) A huge cystic mass (blue arrow) is present 
at the cranial side of the uterine cervix (yellow arrow). (b) The serous content was sucked from the 
cystic tumor through a suction pipe. 

 
was present (Figure 4(a), Figure 4(b)). Histological examination of the solid 
part of broad ligament tumor, closely next to the fallopian tube, revealed a ser-
ous cystadenocarcinoma (moderately differentiated) with numerous psammoma 
bodies (Figure 5(a), Figure 5(b)). Immunohistochemistry was done using nine 
different antibodies, such as CK7 (DAKO, 1:50 dilution), CK20 (Dako, 1:250 di-
lution), WT-1 (Novocastra, 1:40 dilution), estrogen receptor (ER, DAKO, 1:100 
dilution), progesterone receptor (PgR, DAKO, 1:100 dilution), D2-40 (Signet 
lab, 1:200), calretinin (Zymed, 1:2000), AE1/AE3 ((DAKO, 1:50 dilution), p53 
(Dako, 1:100) and EMA (Dako, 1:100). Immunohistochemically, the tumor cells  
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Figure 3. Cytology of the ascites. Note a large cell cluster consisted of small neoplastic 
cells with dense and hyperchromatic nuclei suggestive of serous adenocarcinoma. Cancer 
cells do not produce mucin. Papanicolaou stain, ×100.  
 

 
Figure 4. (a) Macroscopic view of the resected tumor arising within the left broad ligament after 
sucking the serous content (yellow arrow). (b) The cystic lesion is able to be separated from the left 
tube and ovary (yellow arrow). 

 

 
Figure 5. Microscopic views of the resected tumor. (a) The solid part of the left broad ligament tu-
mor (right) and fallopian tube (left) are separated. The tumor shows glandular structures with 
many psammoma bodies. (b) Neoplastic cells show papillary structures with slight nuclear atypia. 
H & E stain, (a) ×50 and (b) ×200. 
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were strongly positive for CK7 (Figure 6(a)), WT-1 (Figure 6(c)), ER (Figure 
6(d)), AE1/AE3 and EMA (Figure 6(f)), and negative for CK20 (Figure 6(b)), 
D2-40 and calretinin. Also, they were negative for PgR (Figure 6(e)) and p53. By 
detailed examination of the fallopian tubes, as a possible origin of serous adeno-
carcinoma, we could not identify any intraepithelial carcinoma lesions of the 
fimbria. The authors diagnosed the primary tumor as being a serous cystadeno-
carcinoma, moderately differentiated of the broad ligament [pTIC3NxM0, as 
modified and adapted to post-surgical staging of ovarian cancer (FIGO 2014)]. 
The patient has been receiving 6 cycles of adjuvant chemotherapies with one 
course with paclitaxel (PTX) and carboplatin (CBDCA) and five with PTX, 
CBDCA and Bevacizumab, and has no signs of recurrence and metastasis six 
months after the operation.  

To assess the poly(ADP-ribose) polymerase (PARP) inhibitor sensitivity in the 
present case, homologous recombination deficiency (HRD) by assessing genom-
ic instability score (GIS) and BRCA1/2 mutational status in genomic DNA ex-
tracted from tumor specimens were analyzed by Myriad MyChoice system® 
(Myriad Genetic Laboratories, Inc. Utah) [10]. As a result, GIS was unable to be 
determined, and tumor mutation BRCA1/2 status was negative for a clinically 
significant mutation. Thus, the patient is not sensitive for PARP inhibitor (Ola-
parib®) for a maintenance treatment [11].  

3. Discussion 

It is considered to be very difficult to properly diagnose a tumor of the broad li-
gament before surgery, because of their rarity and anatomical occurring sites [2] 
[9]. Actually, our initial diagnosis of the present case was diagnosed as a cystic 
ovarian tumor including the solid part before surgery. An examining laparoscopy  
 

 
Figure 6. Immunohistochemistry of the tumor cells that are positive for (a) CK7, (c) WT-1, (d) ER, and (f) 
EMA, while negative for (b) CK20, (e) PgR, and (g) p53. Immunohistochemistry, (a)-(g), ×80. 
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was started for removing the pelvic tumor. At laparoscopy, the huge pelvic mass 
was found within the left broad ligament. Thus, the tumor was removed together 
by total laparoscopic hysterectomy and bilateral salpingo-oophorectomies after 
the suction of serous content in the broad ligament.  

As diagnostic criteria for the primary malignant tumor of the broad ligament, 
Gardner et al. proposed a primary location within or on the surface of the broad 
ligament and a complete separation of the tumor from the uterus, ipsilateral 
ovary and fallopian tube [12]. When the criteria were applied, primary carcino-
mas of the broad ligament were extremely rare; only under 30 cases have been 
reported [8] [9]. In the present case, serous cystadenocarcinoma was only recog-
nized in the solid part of the huge cystic mass of the broad ligament, and ma-
croscopically and histologically no other lesions could be found in the both ova-
ries and fallopian tubes. This case fulfilled the Gardner’s diagnostic criteria. 

Immunohistochemical analysis of WT-1 is reported to be useful in confirming 
almost 90% ovarian cancer cases and is most specific with serous type cancers 
[13]. Immunohistochemically, CK7 positive and CK20 negative tumors were re-
sembling ovarian serous carcinoma [14]. Thus, the immunohistochemical ex-
pression pattern resembled the serous ovarian cancer, suggested to be derived 
from Mullerian origin [14]. Most of the epithelial malignant tumors of the broad 
ligament are derived from the Mullerian remnants, including serous, mucinous, 
clear cell, and endometrioid types of malignancy [9]. The most common type of 
the broad ligament cancer is reported to be serous cystadenocarcinoma, as 
shown in this case [9].  

Originally, serous carcinoma of the broad ligament has been suggested to oc-
cur as a tubal intra-epithelial carcinoma and then progress an invasive carcino-
ma [15]. Another hypothesis includes the origin of a low-grade serous carcino-
ma is via transformation of benign/borderline serous tumors, which are thought 
to be derived from inclusion cysts originating from the ovarian surface epithe-
lium [15]. In addition, p53 was reported to be positive in most of serous tubal 
in-situ carcinoma and high grade serous ovarian carcinoma [16], while the 
present case was negative for p53. Thus, our case may be low-grade malignancy 
or borderline of serous tumor.  

The role of postsurgical adjuvant chemotherapy against broad ligament cancer 
has been also controversial [9]: in half of the cases, only surgery has been per-
formed; surgery followed by the chemotherapy in one-fourth of cases; and surgery 
followed by radiotherapy in 18% of cases [9]. Although the suggested treatment 
for a malignant broad ligament tumor has not been established, at least the Mul-
lerian type tumor should be treated with the same strategies used for an epitheli-
al ovarian cancer, because of similar histopathology [1]. We could not perform 
partial omentectomy or lymph nodes dissection that is usually done for adnexal 
tumor, because the examining laparoscope was started for removing the pelvic 
tumor. Although the clinical post-surgical stage was pTIC3NxM0, the patient 
received the post-surgical chemotherapy, including PTX, CBDCA and Bevaci-
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zumab, in accordance with stage III [17].  

4. Conclusion 

An 86-year-old Japanese woman underwent an examining laparoscopy for re-
moving the huge pelvic tumor, but the tumor was present within the left broad 
ligament. Thus, we removed the tumor by hysterectomy and bilateral salpin-
go-oophorectomies under laparoscope. The resected ovaries and fallopian tubes 
were grossly and histologically normal. Immunohistochemically, the tumor cells 
were strongly positive for CK7, WT-1, ER, AE1/AE3 and EMA, and negative for 
CK20, D2-40, calretinin, PgR and p53. We finally diagnosed the primary tumor 
as being a serous cystadenocarcinoma of the broad ligament [pTIC3NxM0, as 
modified and adapted to post-surgical staging of ovarian cancer (FIGO 2014)]. 
The patient has been receiving 6 cycles of adjuvant chemotherapies with one 
course with PTX and CBDCA and five with PTX, CBDCA and Bevacizumab, 
and has been without any sign of recurrence six months after the operation. 
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