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ABSTRACT

Introduction: We present a challenging case of a 
29-year-old female with a detected Breast Cancer gene 
1 (BRCA1) gene mutation who presented to us with an 
ascites the cause of which remained undiscovered even 
after appropriate testing.

Case Report: A 29-year-old female presented with a 
five-month history of worsening intermittent abdominal 
pain which recently became constant and worsened in 
intensity without any identifiable trigger. She also had 
complaints of constipation for the past 2–3 days. Her 
past medical history was positive for (BRCA1) mutation 
which was tested after her mother’s diagnosis of breast 
cancer. Further evaluation revealed our patient had 
ascites, which was drained to collect 12 liters of fluid. The 
cytology and culture of ascitic fluid were negative, but 
total protein concentration or Serum to ascites albumin 
gradient (SAAG) ratio were concerning for a malignant 
cause of her ascites. She underwent multiple imaging and 
biopsies and the cause remain unidentified.
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Conclusion: By this report we want to shed light on the 
diagnostic challenges of malignancy-associated ascites 
in patients without peritoneal carcinomatosis. The high 
false-negative of ascitic fluid cytology in such cases makes 
it an unreliable test for evaluation. We performed fresh 
ovarian biopsies which were benign and highlight the need 
for further research to assess the false negative rates in 
frozen versus fresh biopsies while evaluating malignancy-
associated ascites in patients with an unknown primary 
cause.
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INTRODUCTION

While most ascites in the United States are caused by 
cirrhosis and portal hypertension, approximately 7% of 
patients with ascites develop ascites due to malignancy 
[1]. The most efficient way to diagnose the cause of ascites 
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is to perform an abdominal paracentesis and subsequent 
ascitic fluid analysis. Depending on the profile of the 
ascitic fluid, such as the total protein concentration or the 
serum-to-ascites albumin gradient (SAAG), cytology of 
the ascitic fluid may be performed if the physician suspects 
malignancy as the underlying cause of peritoneal fluid 
production. However, an issue arises when a patient with 
malignancy-associated ascites does not have peritoneal 
carcinomatosis, thus increasing the false-negative rate 
and decreasing the sensitivity of ascitic fluid cytology. In 
conjunction with negative cytology, benign biopsies bring 
into question what other workups should be explored 
and whether medical management would change. We 
present a rare case of malignancy-associated ascites with 
no identified cause in a 29-year-old female with a BRCA1 
pathologic mutation.

CASE REPORT

A 29-year-old female with a past medical history 
significant for BRCA1 pathologic mutation presented 
to the emergency department with a five-month history 
of worsening intermittent upper abdominal pain 
and distension and associated constipation of two to 
three days duration. A few days before coming to the 
emergency department, the pain became constant and 
acutely worsened without any specific inciting event. 
The patient also reported associated subjective fevers, 
nausea, and an unintentional weight loss of six pounds 
since the onset of her symptoms despite the significant 
abdominal distension. Her last menstrual period was two 
days prior to her arrival at the emergency department 
and was unremarkable. The patient’s pain was aggravated 
with palpation but relieved by the pain medications she 
received in the emergency department. Since her mother 
was diagnosed with breast cancer, she underwent genetic 
screening in March 2020 and was found to have a BRCA1 
pathologic variant; she was unable to follow up with 
Gynecology due to insurance coverage.

Upon arrival at the emergency department, the 
following labs were collected and were within normal 
limits: liver function tests, lipase, and B-type Natriuretic 
peptide (BNP); a pregnancy test was negative. An 
abdominal and pelvic computerized tomography (CT) 
showed large-volume ascites concerning for mucinous 
malignancy of unclear etiology without cirrhosis or 
organomegaly (Figure 1).

A subsequent transvaginal ultrasound showed a large 
volume of free fluid within the pelvis, a soft tissue nodule 
separated but superior to the left ovary with Doppler flow, 
and an enlarged uterus with a calcified fibroid (Figure 2).

Gynecologic Oncology was consulted, and this service 
recommended ordering the following tumor markers: 
Cancer antigen 125 (CA 125), Carcinoembryonic antigen 
(CEA), and Cancer antigen 19-9 (CA 19-9); all ordered 
markers were within normal limits. On the second day of 
admission, a paracentesis was performed, and 12 liters of 

brown ascites fluid were removed. Ascitic fluid cultures 
were performed and were negative for any pathogens. 
The ascitic fluid had a total protein count of 5.6 g/dL, 
a SAAG of 0.8 g/dL, a White blood cell count (WBC) of 
500, a Polymorphonuclear leucocyte (PMN) count of less 
than 50%, and a Red blood cell count (RBC) of 180,000. 
These findings from the ascitic fluid were concerning for 
malignant ascites. However, the cytology of the ascitic 
fluid was negative. A chest CT was ordered to assess for 
any nodules and metastases and showed no obvious lung 
metastasis.

On the seventh day of the patient’s admission, 
magnetic resonance imaging (MRI) of the patient’s 
uterus and ovaries was performed. The MRI showed a 
lesion at the medial aspect of the right ovary, which likely 
represented a hemorrhagic cyst. There were no solid-
enhancing ovarian or adnexal lesions concerning for 
primary gynecologic malignancy. The MRI also showed 
a large volume of ascites in the pelvis containing blood 
clots, more likely due to the recent paracentesis, and the 
aforementioned uterine fibroid.

Diagnostic laparoscopy and right ovarian cystectomy 
were performed on the eleventh day of admission and 
peritoneal biopsies were taken along with the evacuation 
of the ascitic fluid. Intraoperative fluid analysis showed 
62,000 WBCs; 48,000 RBCs; 18% PMNs; normal levels 
of bilirubin and amylase; a lactate dehydrogenase (LDH) 
of 1,062; and a SAAG of 0.4 g/dL. The patient’s serum 
Lactate dehydrogenase (LDH) was 279. Quantiferon-TB 
Gold testing in this patient was negative. Cytology of the 
ascitic fluid was again negative. Pathology of the right 
ovarian cyst was consistent with a corpus luteum cyst, 
and all the surgical pathology was benign.

Figure 1:  Abdominal CT revealing large volume ascites without 
significant liver cirrhosis or organomegaly.
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DISCUSSION

In the United States, the etiology of ascites in 
85% of patients with ascites stems from cirrhosis and 
portal hypertension [1]. Malignancy-associated ascites 
account for or contribute to the formation of ascites in 
around 7% of patients with ascites [1]. By performing 
an abdominal paracentesis in patients with ascites 
and analyzing the ascitic fluid, physicians can use this 
information to diagnose the cause of the ascites and 
determine whether the fluid is infected [2]. General 
ascitic fluid tests include cell count and differential, 
SAAG, cultures, total protein concentration, and LDH. 
Patients with malignancy-associated ascites, typically 
present with a characteristic ascitic fluid profile. 
In approximately 75% of patients with peritoneal 
carcinomatosis, the total WBC count is greater than 
or equal to 500 cells/mm3; having a predominance 
of lymphocytes indicates that the ascitic fluid instead 
more likely stems from malignancy rather than 
infection [3]. The SAAG, which identifies any existing 
portal hypertension, is almost always less than 1.1 g/
dL in patients with peritoneal carcinomatosis [3]. 
The total protein concentration in patients who have 
malignancy-associated ascites solely due to peritoneal 
carcinomatosis was typically greater than or equal 
to 2.5 g/dL [3]. In patients who have ascites due to 
either malignancy or infection, the fluid-to-serum 
ratio is more than 1.0 as LDH is being produced or 
released into the ascitic fluid [3]. In 22% of patients 
with malignancy-associated ascites, the ascitic fluid is 
bloody [3].

There are a few mechanisms in which malignancy can 
result in the production of ascites: increased angiogenesis 
from tumor implants on the parietal peritoneum or 
omentum can lead to ascitic fluid production or tumor 
spread can lead to increased capillary permeability 
and blocked diaphragmatic lymphatics, thus also 
leading to ascitic fluid production [4]. Approximately 
two-thirds of patients with malignancy-associated 

ascites have peritoneal carcinomatosis, and 97% of 
this patient population have positive cytology of ascitic 
fluid [4]. Although cytology has a very high sensitivity 
for detecting peritoneal carcinomatosis, patients with 
malignancy-associated ascites solely due to massive 
liver metastases, malignant lymph node obstruction, or 
intrahepatic hepatocellular carcinoma would more likely 
not have positive cytology [3]. This finding is because 
these malignancies are less likely to have cell shedding 
[5]. While the specificity of ascitic fluid cytology for 
malignancy ranges from 97% to 100%, the sensitivity 
ranges from 22% to 81% with an average of 58.2% due 
to the lack of cell shedding in all malignancies [6, 7]. The 
false-negative rate of this test is reported to be as high 
as 42% [6]. One review found that the cytology of ascitic 
fluid had a sensitivity rate of 60% and a false negative rate 
of 19% [8]. Another study found that the sensitivity of this 
test was 62.4% and the false negative rate was 11.7% [7]. 
Motherby et al. described three factors that led to the high 
false-negative rate in their study: a malignancy-unrelated 
cause of the effusion, a screening error by the cytologist, 
or a sampling error by the physician [7]. Since ascitic fluid 
cytology has a significantly high false-negative rate, this 
test should not be used alone to diagnose malignancy-
associated ascites.

Little research is currently available on the false 
negative rates of peritoneal or fresh ovarian biopsies 
in the setting of malignancy-associated ascites with 
an unknown primary tumor. Therefore, the focus will 
be placed on the accuracy of frozen section biopsies in 
diagnosing ovarian neoplasms based on the assumption 
that fresh biopsies, as collected in this case, are more 
accurate in diagnosing ovarian neoplasms. One study 
found that the false negative rate of frozen section 
biopsies in diagnosing ovarian neoplasms was 4.16% 
[9]. Another retrospective study found that the false 
negative rate was 3.5% [10]. The percentage of correct 
diagnoses, or accuracy, detected by both studies 
was 94.16% and 93.8%, respectively [9, 10]. Other 
studies have reported that the overall accuracy of 
frozen sections is 93.3% [11]. Therefore, using biopsy 
evaluations to identify malignant ovarian tumors have 
a high accuracy rate and not as significantly high false-
negative rates in comparison to the cytology of ascitic 
fluid.

In this specific case, other possible causes of the 
patient’s ascites were ruled out during her admission. 
In patients with a SAAG of less than 1.1 g/dL, which 
indicates the absence of portal hypertension, other causes 
of ascites must be considered besides malignancy, such 
as peritoneal tuberculosis, pancreatitis, and nephrotic 
syndrome. Peritoneal tuberculosis was ruled out as 
the patient had a negative Quantiferon-TB Gold test. 
Nephrotic syndrome is unlikely in this patient as a 
urinalysis collected on her admission was negative for 
protein. Pancreatitis in this patient is also unlikely as 
her lipase and amylase were within normal limits and 
imaging showed no abnormalities of the pancreas.

Figure 2: Transvaginal ultrasound revealing large amount of 
free fluid in pelvis.
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CONCLUSION

Although the cause of this patient’s malignancy-
associated ascites remains unidentified, this case raises 
the question of what other workup should be completed, 
if any, in the setting of suspected malignancy-associated 
ascites and negative ascitic fluid cytology and benign 
biopsies. This case also demonstrates that relying on 
ascitic fluid cytology alone to diagnose malignancy-
associated ascites is unreliable due to the high false-
negative rates of cytology; further research needs to 
be conducted on the false-negative rates of peritoneal 
and fresh ovarian biopsies in evaluating the cause of 
malignancy-associated ascites.
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