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Abstract
Pleural effusion as an initial presentation of malignancy poses significant diagnostic challenges, particularly
when linked to gynecologic cancers. We discuss the case of a 53-year-old female who presented with
progressive dyspnea and a massive right-sided pleural effusion. Cytological analysis of the pleural fluid
revealed malignant cells and immunohistochemical staining confirmed high-grade serous carcinoma (HGSC)
of ovarian origin. Remarkably, there was no evidence of peritoneal carcinomatosis, ascites, or ovarian mass.
PET-CT identified additional metastatic foci in the cul-de-sac. The patient was treated with systemic
chemotherapy using carboplatin and paclitaxel, complemented by palliative management for recurrent
effusion. This report highlights the critical importance of a multidisciplinary approach integrating clinical,
pathological, and imaging findings to address atypical presentations of ovarian cancer.
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Introduction
Pleural effusion is a common clinical problem with a broad differential diagnosis, encompassing both benign
and malignant etiologies. Among malignant causes, the most frequently implicated cancers include lung,
breast, and hematologic malignancies such as lymphoma. Pleural fluid accumulation occurs due to pleural
hyperpermeability and obstruction of lymphatic channels caused by tumor cell infiltration [1,2]. However,
pleural involvement as the initial presentation of gynecologic malignancies, particularly ovarian cancer, is
uncommon and often presents significant diagnostic challenges.

Ovarian cancer remains the leading cause of death among gynecologic malignancies, with high-grade serous
carcinoma (HGSC) being the most prevalent histological subtype. HGSC is characterized by its aggressive
behavior, early dissemination, and frequent association with advanced-stage presentation [3]. The
metastatic pattern in ovarian cancer typically involves peritoneal carcinomatosis and ascites, whereas
isolated pleural effusion without peritoneal involvement is rare, occurring in less than 5% of cases [4]. This
atypical metastatic spread may involve hematogenous or lymphatic dissemination rather than the more
common transcoelomic route [5].

Immunohistochemical and molecular profiling have emerged as critical tools in differentiating primary
ovarian carcinoma from other malignancies that metastasize to the pleura. Markers such as paired box gene
8 (PAX8) and cytokeratin 7 (CK7) are frequently utilized to confirm an ovarian origin, while negative staining
for markers like thyroid transcription factor 1 (TTF-1) helps exclude pulmonary primaries [6]. Additionally,
elevated tumor markers such as cancer antigen-125 (CA-125) aid in diagnosis and guide therapeutic
decisions.

In this report, we present the case of a 53-year-old female with metastatic HGSC of ovarian origin, initially
manifesting as a massive pleural effusion. This report underscores the importance of a multidisciplinary
approach and highlights the role of advanced diagnostic modalities in managing atypical presentations of
ovarian cancer.

Case Presentation
A 53-year-old female presented to the emergency department with a three-week history of progressively
worsening shortness of breath. Her past medical history included moderate persistent asthma, type 2
diabetes mellitus, and coronary artery disease. She also reported a worsening cough that was mildly
productive of clear sputum. She denied abdominal pain, abdominal distension, dysuria, diarrhea, fever,
chills, or night sweats. She was a former smoker with a 15-pack-year history. Her family history was negative
for malignancy. Notably, she had undergone coronary artery bypass grafting (CABG) three years before this
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presentation.

On presentation, her vital signs included a temperature of 96.84 °F, a pulse rate of 84 beats per minute,
blood pressure of 169/80 mmHg, respiratory rate of 34 breaths per minute, and oxygen saturation of 86% on
room air. She required 2 liters of oxygen via nasal cannula to maintain oxygen saturation above 90%. A chest
X-ray revealed complete opacification of the right hemithorax with a mild mediastinal shift to the left
(Figure 1). Subsequent chest CT confirmed a large right pleural effusion with complete atelectasis of the
right lung. No lymphadenopathy, mass, or nodule was observed (Figure 2). A diagnostic thoracentesis was
performed, and 2 liters of blood-tinged fluid was drained. The pleural fluid analysis indicated an exudative
effusion according to Light's criteria. Biochemical characteristics of pleural fluid and serum are summarized
in Table 1 and Table 2 respectively.

FIGURE 1: Chest radiograph of the patient
The image shows complete opacification of right hemithorax, suggestive of large right pleural effusion

FIGURE 2: CT scan of the chest
Axial section (A) and coronal section (B) show large right pleural effusion (white arrows) with complete atelectasis
of the right lung (blue arrows)

CT: computed tomography
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Pleural fluid and serum characteristics Patient value Reference range

PF LDH >900 U/L <50% of serum level

PF protein 4.5 g/dL 1–2 g/dL

PF pH 7.34 7.6–7.64

PF glucose 143 mg/dL 65–99 mg/dL

PF white blood cell count 1194/μL <1000/μL

PF lymphocyte percentage 60% Not established

PF red blood cell count 11,000/μL <100/μL

Serum LDH 200 U/L 120–246 U/L

Serum protein 6.5 g/dL 6.1–8.1 g/dL

Serum glucose 162 mg/dL 65–99 mg/dL

Tumor markers   

CA-125 76 U/mL <35 U/mL

CEA <2 ng/mL <2 ng/mL

CA 19-9 17 U/mL <35 U/mL

AFP 1.2 ng/mL <6.1 ng/mL

β-hCG​​​ <3 mIU/mL <5 mIU/mL

TABLE 1: Pleural fluid - serum biochemistries and serum tumor marker evaluation
AFP: alpha-fetoprotein; β-hCG: beta subunit of human chorionic gonadotropin; CA: cancer antigen; CEA: carcinoembryonic antigen; LDH: lactate
dehydrogenase; PF: pleural fluid

Marker Result

Cytokeratin 7 Strong positive

TTF-1 Negative

PAX8 Positive

Calretinin Negative

GATA3 Negative

p53 Strong positive

TABLE 2: Immunohistochemical findings
TTF-1: thyroid transcription factor 1; PAX8: paired box gene 8; GATA3: G-A-T-A nuclear marker 3

Two days later, the patient experienced worsening dyspnea, and a repeat chest X-ray revealed
reaccumulation of the pleural effusion with complete opacification of the right hemithorax. A chest tube was
inserted for slow, complete drainage. Final pleural fluid cytology confirmed the presence of malignant cells,
with immunohistochemical results consistent with HGSC. Serum tumor marker findings and the
immunohistochemical results are summarized in Table 1 and Table 2 respectively.

Further imaging with a CT of the abdomen and pelvis with intravenous contrast revealed no abnormalities
(Figure 3). Transvaginal ultrasound showed a normal uterus and right ovary, while the left was not well
visualized. A trace amount of fluid was noted in the cul-de-sac. The patient also underwent a colonoscopy,
which yielded normal findings. A PET-CT scan demonstrated areas of fluorodeoxyglucose (FDG) uptake in
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the right pleural space and two small foci of abnormal soft tissue in the cul-de-sac region (Figures 4-5).

FIGURE 3: CT scan of the abdomen (A) and pelvis (B) showing no
ascites
CT: computed tomography

FIGURE 4: PET-CT scan of the chest
The image shows multiple foci of FDG uptake in the pleura (white arrows) and pleural effusion (blue arrows)

FDG: fludeoxyglucose; PET-CT: positron emission tomography-computed tomography

FIGURE 5: PET-CT scan of the pelvis
The image shows two foci of abnormal soft tissue and increased FDG uptake in the cul-de-sac region between
the upper rectum and upper vaginal pouch, suspicious for metastatic foci

PET-CT: positron emission tomography-computed tomography
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The patient's case was reviewed at a multidisciplinary tumor board, where metastatic high-grade serous
carcinoma of likely ovarian origin was confirmed. Treatment with carboplatin and paclitaxel chemotherapy
was initiated. An indwelling pleural catheter was placed to manage recurrent effusions, facilitating
outpatient care.

Discussion
Pleural effusion as the initial manifestation of malignancy presents a diagnostic challenge, particularly
when associated with gynecologic cancers. This case highlights an atypical presentation of HGSC, where
pleural effusion appeared before significant pelvic findings. Such rare cases warrant thorough diagnostic
evaluation with a high index of suspicion. Malignancies commonly associated with pleural effusion include
lung, breast, and lymphoma, which account for the majority of cases [1,2].

Gynecologic malignancies, while less frequently implicated, have been known to metastasize to the pleural
space, with ovarian carcinoma being the most prominent [3]. Among ovarian cancers, HGSC is the most
prevalent histological subtype, characterized by aggressive behavior and a high propensity for distant
metastases [4]. Ovarian cancer presenting primarily as pleural effusion, without peritoneal carcinomatosis or
ascites, is an unusual clinical scenario, observed in less than 5% of cases [5]. The pathophysiology behind
this phenomenon likely involves hematogenous or lymphatic spread, rather than transcoelomic
dissemination, which is the more common route [6].

The diagnosis of HGSC in this patient was established by cytological examination of pleural fluid, which
revealed malignant cells. Immunohistochemical staining confirmed the ovarian origin, showing strong
positivity for CK7 and PAX8, with negativity for TTF-1 and GATA3. These findings are consistent with the
immunoprofile of HGSC, aiding in its differentiation from primary pulmonary or breast carcinomas [7,8].
Elevated CA-125 levels further endorsed the ovarian origin of the malignancy, as this marker is frequently
elevated in HGSC and serves as both a diagnostic and prognostic tool [9]. Imaging studies were notable for
their subtlety. While the CT of the abdomen and pelvis did not reveal significant abnormalities, the PET-CT
demonstrated FDG uptake in the pleural space and small foci in the cul-de-sac, consistent with metastatic
disease. This highlights the value of advanced imaging modalities in identifying occult metastatic sites when
conventional imaging is inconclusive [10,11].

The management of HGSC with pleural involvement typically involves systemic chemotherapy, with
carboplatin and paclitaxel as the standard first-line agents. These drugs have shown efficacy in controlling
disease and improving survival outcomes [12]. In this case, the placement of an indwelling pleural catheter
provided symptomatic relief and facilitated outpatient management of the recurrent effusion. This approach
is consistent with current guidelines for managing malignant pleural effusions, emphasizing both symptom
palliation and quality of life [13,14].

From a prognostic standpoint, pleural involvement in HGSC is associated with advanced-stage disease and a
generally poor prognosis [15]. However, early recognition and appropriate intervention can significantly
impact the patient's clinical trajectory. This report underscores the importance of considering ovarian
cancer in the differential diagnosis of unexplained pleural effusion, even in the absence of significant pelvic
findings.

Conclusions
This report underscores the diagnostic complexity of pleural effusion as an atypical initial presentation of
HGSC of ovarian origin, particularly in the absence of peritoneal carcinomatosis and ascites. Advanced
diagnostic techniques, including immunohistochemical staining, tumor marker analysis, and comprehensive
imaging such as PET-CT, are essential for confirming the ovarian origin and identifying occult metastatic
sites. A multidisciplinary approach that integrates these findings is crucial for accurate diagnosis and
effective management. Systemic chemotherapy, combined with palliative measures such as control of
malignant pleural effusion, can significantly improve patient outcomes and quality of life, highlighting the
importance of vigilance in evaluating unexplained pleural effusions.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Sathish Krishnan, Jennifer Heisick, Melissa Johnson

Acquisition, analysis, or interpretation of data:  Sathish Krishnan, Jennifer Heisick, Melissa Johnson

Drafting of the manuscript:  Sathish Krishnan

 

2024 Krishnan et al. Cureus 16(12): e76303. DOI 10.7759/cureus.76303 5 of 6

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Critical review of the manuscript for important intellectual content:  Sathish Krishnan, Jennifer
Heisick, Melissa Johnson

Supervision:  Sathish Krishnan

Disclosures
Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no financial support
was received from any organization for the submitted work. Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

Acknowledgements
We thank Dr. Dhileepan Selvarajan for his valuable insights during the manuscript review process and
appreciate the support provided by him.

References
1. Pardessus Otero A, Rafecas-Codern A, Porcel JM, et al.: Malignant pleural effusion: a multidisciplinary

approach. Open Respir Arch. 2024, 6:100349. 10.1016/j.opresp.2024.100349
2. Antony VB, Loddenkemper R, Astoul P, et al.: Management of malignant pleural effusions. Eur Respir J.

2001, 18:402-19. 10.1183/09031936.01.00225601
3. Porcel JM, Diaz JP, Chi DS: Clinical implications of pleural effusions in ovarian cancer . Respirology. 2012,

17:1060-7. 10.1111/j.1440-1843.2012.02177.x
4. Prat J: Ovarian carcinomas: five distinct diseases with different origins, genetic alterations, and

clinicopathological features. Virchows Arch. 2012, 460:237-49. 10.1007/s00428-012-1203-5
5. Gouy S, Chereau E, Custodio AS, et al.: Surgical procedures and morbidities of diaphragmatic surgery in

patients undergoing initial or interval debulking surgery for advanced-stage ovarian cancer. J Am Coll Surg.
2010, 210:509-14. 10.1016/j.jamcollsurg.2010.01.011

6. Gonnelli F, Hassan W, Bonifazi M, et al.: Malignant pleural effusion: current understanding and therapeutic
approach. Respir Res. 2024, 25:47. 10.1186/s12931-024-02684-7

7. Vang R, Shih IeM, Kurman RJ: Ovarian low-grade and high-grade serous carcinoma: pathogenesis,
clinicopathologic and molecular biologic features, and diagnostic problems. Adv Anat Pathol. 2009, 16:267-
82. 10.1097/PAP.0b013e3181b4fffa

8. Němejcová K, Šafanda A, Bártů MK, et al.: A comprehensive immunohistochemical analysis of 26 markers in
250 cases of serous ovarian tumors. Diagn Pathol. 2023, 18:32. 10.1186/s13000-023-01317-9

9. Bast RC Jr, Hennessy B, Mills GB: The biology of ovarian cancer: new opportunities for translation . Nat Rev
Cancer. 2009, 9:415-28. 10.1038/nrc2644

10. Khiewvan B, Torigian DA, Emamzadehfard S, et al.: An update on the role of PET/CT and PET/MRI in
ovarian cancer. Eur J Nucl Med Mol Imaging. 2017, 44:1079-91. 10.1007/s00259-017-3638-z

11. Cohen SE, Betancourt J, Soo Hoo GW: Pleural uptake patterns in (F18)fluorodeoxyglucose-positron
emission tomography (FDG-PET) scans improve the identification of malignant pleural effusions. J Clin
Med. 2023, 12:14-6. 10.3390/jcm12226977

12. Colombo N, Sessa C, du Bois A, et al.: ESMO-ESGO consensus conference recommendations on ovarian
cancer: pathology and molecular biology, early and advanced stages, borderline tumours and recurrent
disease. Ann Oncol. 2019, 30:672-705. 10.1093/annonc/mdz062

13. Frost N, Brünger M, Ruwwe-Glösenkamp C, et al.: Indwelling pleural catheters for malignancy-associated
pleural effusion: report on a single centre's ten years of experience. BMC Pulm Med. 2019, 19:232.
10.1186/s12890-019-1002-8

14. Kulandaisamy PC, Kulandaisamy S, Kramer D, Mcgrath C: Malignant pleural effusions-a review of current
guidelines and practices. J Clin Med. 2021, 10:4-6. 10.3390/jcm10235535

15. Nasser S, Fotopoulou C, Richter R, et al.: Prognostic value and therapeutic implications of pleural carcinosis
and malignant pleural effusion in advanced epithelial ovarian cancer. Anticancer Res. 2021, 41:2033-8.
10.21873/anticanres.14971

 

2024 Krishnan et al. Cureus 16(12): e76303. DOI 10.7759/cureus.76303 6 of 6

https://dx.doi.org/10.1016/j.opresp.2024.100349
https://dx.doi.org/10.1016/j.opresp.2024.100349
https://dx.doi.org/10.1183/09031936.01.00225601
https://dx.doi.org/10.1183/09031936.01.00225601
https://dx.doi.org/10.1111/j.1440-1843.2012.02177.x
https://dx.doi.org/10.1111/j.1440-1843.2012.02177.x
https://dx.doi.org/10.1007/s00428-012-1203-5
https://dx.doi.org/10.1007/s00428-012-1203-5
https://dx.doi.org/10.1016/j.jamcollsurg.2010.01.011
https://dx.doi.org/10.1016/j.jamcollsurg.2010.01.011
https://dx.doi.org/10.1186/s12931-024-02684-7
https://dx.doi.org/10.1186/s12931-024-02684-7
https://dx.doi.org/10.1097/PAP.0b013e3181b4fffa
https://dx.doi.org/10.1097/PAP.0b013e3181b4fffa
https://dx.doi.org/10.1186/s13000-023-01317-9
https://dx.doi.org/10.1186/s13000-023-01317-9
https://dx.doi.org/10.1038/nrc2644
https://dx.doi.org/10.1038/nrc2644
https://dx.doi.org/10.1007/s00259-017-3638-z
https://dx.doi.org/10.1007/s00259-017-3638-z
https://dx.doi.org/10.3390/jcm12226977
https://dx.doi.org/10.3390/jcm12226977
https://dx.doi.org/10.1093/annonc/mdz062
https://dx.doi.org/10.1093/annonc/mdz062
https://dx.doi.org/10.1186/s12890-019-1002-8
https://dx.doi.org/10.1186/s12890-019-1002-8
https://dx.doi.org/10.3390/jcm10235535
https://dx.doi.org/10.3390/jcm10235535
https://dx.doi.org/10.21873/anticanres.14971
https://dx.doi.org/10.21873/anticanres.14971

	High-Grade Serous Ovarian Carcinoma Presenting With Massive Pleural Effusion in the Absence of Ascites: A Case Report and Review of the Literature
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Chest radiograph of the patient
	FIGURE 2: CT scan of the chest
	TABLE 1: Pleural fluid - serum biochemistries and serum tumor marker evaluation
	TABLE 2: Immunohistochemical findings
	FIGURE 3: CT scan of the abdomen (A) and pelvis (B) showing no ascites
	FIGURE 4: PET-CT scan of the chest
	FIGURE 5: PET-CT scan of the pelvis

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


