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Abstract
Krukenberg tumors are an uncommon metastatic malignancy most commonly originating primarily from the
gastrointestinal tract, particularly the stomach, colon, and/or rectum. Due to the rarity of these
malignancies, most patients are believed to have primary metastatic ovarian malignancy instead. Here, we
present the case of a patient who was presumed to have ovarian metastatic cancer; however, pathology
results showed that the malignancy was gastrointestinal primary in nature. In this instance, intraoperative
findings and immunohistochemical profiling played a crucial role in differentiating a Krukenberg tumor
with a gastrointestinal primary versus ovarian metastatic cancer. In this case, proper diagnosis resulted in a
change of management, highlighting that even the most unlikely differentials should still be considered.
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Introduction
Krukenberg tumor is a metastatic ovarian cancer that generally originates in the gastrointestinal tract. This
form of cancer consists of mucin-secreting signet-ring cells with an incidence of 1% to 21% that can spread
from various locations, such as the colon, pancreas, breast, bowel, appendix, and genitourinary system
(urinary and reproductive systems) [1]. These tumors usually account for a small proportion of all ovarian
malignancies and generally are bilateral in nature [1,2]. Radiologically, these malignancies can present as
cystic, solid, or a combination of both [1]. Clinically, patients often present with non-specific symptoms such
as pelvic pain and abdominal distension [1]. Hence, certain gastrointestinal tumor markers, such as CK20
and CDX2 positivity with CK7 negativity, can play a crucial role in confirming the diagnosis [2]. As a result, a
definitive diagnosis requires immunohistochemical studies along with histopathological examination.

On the other hand, primary ovarian malignancies can arise from sex cord-stromal tissue, ovarian surface
epithelium, or germ cells. These cancers are the leading cause of death from a gynecological malignancy as
well as the second most common pelvic malignancy [3]. Epithelial tumors, particularly serous and mucinous
carcinomas, are the most common [1,4]. Unfortunately, epithelial tumors are frequently diagnosed at an
advanced stage due to non-specific symptoms such as abdominal distension, pelvic pain, or gastrointestinal
complaints [1,4]. Thus, imaging modalities such as ultrasound and computed tomography (CT), along with
tumor markers, particularly cancer antigen-125, are instrumental in the initial diagnosis. However, as with
most malignancies, diagnosis still relies on histopathology.

Despite having similar clinical presentations, the differentiation between primary ovarian carcinoma and
metastatic gastrointestinal cancer to the ovaries is central to guiding management as well as estimating the
prognosis. Therefore, we present the case of a patient who was believed to have a primary ovarian cancer.
However, after surgical interventions, immunohistochemical studies, and histopathological examination, it
was determined that the patient had metastatic gastrointestinal cancer.

Case Presentation
A 58-year-old female was transferred from another facility for a higher level of care due to a suspected
ovarian malignancy that was seen via ultrasound at the other facility. On arrival, the patient stated that she
initially presented to another facility due to getting up too fast and falling, but denied any loss of
consciousness. The patient stated that her primary concern was her abdomen slightly increasing in size.
However, she noted that she was not sure when her symptoms first began. She also reported some weight
loss, loss of appetite, bloating, and constipation, but denied any other symptoms at this time. Furthermore,
she denied any family history of cancer.

On physical examination, her vitals were noted to be unremarkable; however, the patient’s abdomen was
distended and tense with no tenderness on palpation, and bowel sounds were difficult to appreciate. The
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patient had a small laceration on her forehead due to the fall and +1 pitting edema at her feet; however, the
rest of the physical examination was unremarkable. The patient declined a pelvic examination. A complete
blood count and basic metabolic panel were performed (Table 1). Ultrasound imaging, which was repeated at
our facility, depicted a heterogeneous mass measuring approximately 12.7 × 16.5 × 20.9 cm (Figures 1a, 1b).
A CT scan without contrast was performed owing to concerns about acute kidney injury (Figures 2a, 2b).

Parameter Value Reference range

Sodium 124 mmol/L 136–145 mmol/L

Potassium 4.5 mmol/L 3.5–5.1 mmol/L

Chloride 91 mmol/L 98–107 mmol/L

Calcium (corrected) 10.2 mg/dL 8.5–10.1 mg/dL

Magnesium 2.6 mg/dL 1.8–2.4 mg/dL

Phosphorus 7.2 mg/dL 2.5–4.9 mg/dL

Creatinine 3.52 mg/dL 0.51–0.95 mg/dL

Glomerular filtration rate 13 mL/minute/1.73 m² >60 mL/minute/1.73 m²

Albumin 1.5 g/dL 3.4–5 g/dL

Alanine transaminase 23 U/L 13–61 U/L

Aspartate transaminase 57 U/L 15–37 U/L

Direct bilirubin 0.3 mg/dL 0–0.2 mg/dL

Total bilirubin 0.7 mg/dL 0–1 mg/dL

White blood count 26.5 × 10³/µL 4.5–11 × 10³/µL

Hemoglobin 8.1 g/dL 13.2–17.4 g/dL

Mean corpuscular volume 82.1 fL 80–98 fL

Platelet 597 × 10³/µL 150–450 × 10³/µL

Cancer antigen-125 313 U/mL <35 U/mL

Cancer antigen-19-9 191 U/mL <34 U/mL

Human epididymis protein 4 ovarian cancer antigen 9,697 pmol/L <140 pmol/L

Inhibin A 7 pg/mL <2.1 pg/mL

Inhibin b <10 pg/mL <10 pg/mL

TABLE 1: Blood count and basic metabolic panel with tumor markers.
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FIGURE 1: Ultrasound of the abdomen.
(a) Ultrasound imaging performed at the prior facility showing an abdominal mass indicated by the arrows.

(b) Ultrasound imaging performed at our facility showing an abdominal mass indicated by the circle.

FIGURE 2: Computed tomography (CT) of the abdomen and pelvis
without contrast.
(a) CT transverse view shows approximately right lower abdominal well-defined heterogeneous enhancing soft-
tissue mass measuring 12.7 × 16.5 × 20.9 cm and left lower abdominal well-defined heterogeneous enhancing
soft tissue mass measuring 13.3 × 8.6 × 13.2 cm noted by the red circles.

(b) CT coronal view of Figure 2a.

Nephrology was consulted, and it was believed that the patient’s underlying malignancy could contribute to
her declining function, and management was recommended accordingly. Gynecology and Oncology were
consulted, and the patient underwent an exploratory laparotomy, bilateral salpingo-oophorectomy with
excision of bilateral adnexal masses, appendectomy, omentectomy, small bowel resection, and diverting end
ileostomy. Pathology was sent; however, the patient became hypotensive, most likely due to hypovolemia,
with difficulty being extubated. Thus, she was admitted to the intensive care unit (ICU).

Pathology then confirmed mucinous metastatic carcinoma from a lower gastrointestinal primary tumor from
all resected specimens (Figures 3a-3e). A repeat CT of the abdomen and pelvis was performed with contrast
after the patient’s kidney function had improved, which showed multiple interval postsurgical changes but
was otherwise unremarkable. The patient was eventually extubated with a port-a-cath placed.
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FIGURE 3: Pathology reports.
(a) Hematoxylin and eosin stain.

(b) CK 7 is negative based on the lack of brown staining.

(c) CDX2 is positive based on brown staining which is a common gastrointestinal marker but can be an ovarian
marker but is not specific.

(d) CK20 is positive based on the brown staining.

(e) SATB2 is positive based on brown staining.

Immunohistochemical staining was done and tumor cells were noted to be CK7-, CK20+, PAX-, ER-, PR-, and
SATB2+. The positivity for SATB2, CDX2, and CK20 suggests metastatic mucinous adenocarcinoma from
gastrointestinal primary, particularly lower gastrointestinal tract.

Medical oncology devised a plan to start chemotherapy four weeks after the surgery due to concerns of
wound healing in the setting of extensive surgery. She was discharged, and a follow-up magnetic resonance
imaging of the abdomen and pelvis was pending, which would help locate any residual tumors and help with
staging.

However, one week after the patient was readmitted due to concerns of postoperative wound infection, she
was started on intravenous (IV) antibiotics and readmitted. She was noted to have extensive necrotic
wounds of the bilateral buttocks and thighs. General surgery was consulted with plans to take the patient to
the operating room with general surgery for sharp excisional debridement of the bilateral thighs and wound
vacuum placement on the left hip. However, the patient continued to decompensate and was noted to have
a postprocedural intra-abdominal abscess. A drain was placed, and the patient continued on IV piperacillin-
tazobactam 4.5 g every eight hours with IV vancomycin, with cultures pending. However, the patient had a
long discussion with the primary care team and decided that she would like the drain removed and did not
want to undergo any further management, such as chemotherapy, and would prefer palliative/hospice care.
Palliative care was consulted, and the patient was shortly discharged home with hospice care.

Discussion
Ensuring proper differentiation of primary ovarian malignancies from gastrointestinal metastatic
malignancy to the ovaries is critical, as the management and prognosis differ considerably. In primary
ovarian malignancies with metastasis, the standard of care generally includes cytoreductive surgery aiming
for optimal debulking, followed by platinum-based chemotherapy [3,5]. In some instances, hyperthermic
intraperitoneal chemotherapy can also be considered during episodes of cytoreductive surgery after
neoadjuvant chemotherapy [5,6].

On the other hand, treatment for Krukenberg tumors as a gastrointestinal primary varies depending on
whether they are gastric or colorectal. In the majority of cases, gastric cancers account for approximately
70% of cases, whereas colorectal cases account for approximately 15-20% of gastrointestinal Krukenberg
cancers [2,4,6]. Krukenberg tumors with gastric adenocarcinoma primary generally depend on certain
biomarkers (HER-2 and CLDN18.2) and whether the malignancy can be resected [7]. Some studies have
shown that oophorectomy plus chemotherapy leads to improved survival in conjunction with chemotherapy
alone [6,8]. The same studies have reported an approximate median overall survival of 19-24.6 months with
surgical intervention along with chemotherapy in comparison to 11.8-14.3 months with only chemotherapy
[6,8].

In Krukenberg tumors with colorectal cancer as the primary, the guidelines follow the colorectal cancer
guidelines, with various genetic factors coming into play, such as KRAS/NRAS/BRAF mutations [9,10].
Similar to primary ovarian malignancies, patients with Krukenberg tumors from colorectal cancer have been
shown to have an improved overall survival when undergoing cytoreductive surgery with oophorectomy. A
meta-analysis, which included 12 cohort studies and 1,031 patients, noted an improved overall survival with
R0 resection and metachronous metastasis associated with better outcomes [11]. However, it should be
noted that patients with ascites and peritoneal carcinomatosis had worse survival [11,12]. Overall, complete
cytoreduction along with systemic chemotherapy generally depicts a median survival of approximately 35
months [12].
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Determining whether the patient has primary ovarian cancer or a Krukenberg tumor with gastrointestinal
origin is key, as such a distinction helps guide management and prognosis. As such, there are some methods
to help distinguish primary ovarian cancer and Krukenberg with gastrointestinal origin. Regarding
radiological findings, gastrointestinal metastatic Krukenberg tumors tend to be bilateral, whereas primary
ovarian cancers can be either bilateral or unilateral, depending on whether they are high-grade serous
ovarian carcinomas or primary mucinous ovarian carcinomas [13-15]. Tumor size can also help determine if
the patient has primary mucinous ovarian carcinomas, which are usually greater than 10 cm and are on
average 16.4 cm, while metastases tend to be smaller, which makes the diagnosis of primary mucinous
ovarian carcinomas more likely. Concerning immunohistochemistry, ovarian cancers tend to depict
CK7+/SATB2-, whereas colorectal cancers are CK7-/SATB2+ [5,13,16,17]. These details were one of the
primary reasons why our patient was suspected of having a Krukenberg tumor with a lower gastrointestinal
primary (Figures 3a-3e).

Our patient was also noted to have some complications that resulted in her being transferred to the ICU;
however, after she had stabilized, the patient was able to be discharged with follow-up and pending
chemotherapy treatment. Unfortunately, she had developed infection-related complications. This also raises
a key point regarding prognosis. Many studies have shown that the prognosis of patients differs greatly
depending on the underlying primary malignancy. Despite having similar clinical presentations, the median
survival for metastatic ovarian cancer is approximately 36-57 months with currently available treatment,
whereas Krukenberg tumors from gastric cancer have a median survival of 13-24.6 months, and colorectal
Krukenberg tumors that are surgical candidates have an approximate median survival of 35 months [5,8,12].

Conclusions
In patients with suspected primary ovarian malignancies, histopathological studies as well as
immunohistochemical examinations are crucial in determining management. Within the limitations of this
case presentation, the possibility of an uncommon malignancy should be noted. This is particularly true as
rare malignancies can have very similar presentations to more common cancers. Despite ovarian malignancy
being the initial diagnosis in our patient, based on likelihood and presentation, the chance of developing a
rare Krukenberg tumor is still possible, as in this case. Therefore, early recognition is essential for accurate
diagnosis and appropriate oncologic management.

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:  Kevin T. Dao, Nabarun Sidhu, Brandon M. Le, Wilbur Montana, Ethan L. Doan

Acquisition, analysis, or interpretation of data:  Kevin T. Dao, Nabarun Sidhu, Brandon M. Le, Wilbur
Montana, Ethan L. Doan

Drafting of the manuscript:  Kevin T. Dao, Nabarun Sidhu, Brandon M. Le, Wilbur Montana, Ethan L. Doan

Critical review of the manuscript for important intellectual content:  Kevin T. Dao, Nabarun Sidhu,
Wilbur Montana

Disclosures
Human subjects: Informed 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.

References
1. Aziz M, Killeen RB, Carlson K, Kasi A: Krukenberg Tumor. StatPearls Publishing, Treasure Island, FL; 2026.
2. Kubeček O, Laco J, Špaček J, Petera J, Kopecký J, Kubečková A, Filip S: The pathogenesis, diagnosis, and

management of metastatic tumors to the ovary: a comprehensive review. Clin Exp Metastasis. 2017, 34:295-
307. 10.1007/s10585-017-9856-8

3. Funt SA, Hricak H: Ovarian malignancies. Top Magn Reson Imaging. 2003, 14:329-37. 10.1097/00002142-
200308000-00005

4. Kurman RJ, Shih IeM: The origin and pathogenesis of epithelial ovarian cancer: a proposed unifying theory .
Am J Surg Pathol. 2010, 34:433-43. 10.1097/PAS.0b013e3181cf3d79

 

2026 Sidhu et al. Cureus 18(7): e112822. DOI 10.7759/cureus.112822 5 of 6

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://pubmed.ncbi.nlm.nih.gov/29489206/
https://dx.doi.org/10.1007/s10585-017-9856-8
https://dx.doi.org/10.1007/s10585-017-9856-8
https://dx.doi.org/10.1097/00002142-200308000-00005
https://dx.doi.org/10.1097/00002142-200308000-00005
https://dx.doi.org/10.1097/PAS.0b013e3181cf3d79
https://dx.doi.org/10.1097/PAS.0b013e3181cf3d79


5. Caruso G, Weroha SJ, Cliby W: Ovarian cancer: a review . JAMA. 2025, 334:1278-91. 10.1001/jama.2025.9495
6. Lionetti R, De Luca M, Travaglino A, et al.: Treatments and overall survival in patients with Krukenberg

tumor. Arch Gynecol Obstet. 2019, 300:15-23. 10.1007/s00404-019-05167-z
7. Patel AK, Sethi NS, Park H: Gastric cancer: a review . JAMA. 2026, 335:439-50. 10.1001/jama.2025.20034
8. Yu P, Huang L, Cheng G, Yang L, Dai G, Ying J, Du Y: Treatment strategy and prognostic factors for

Krukenberg tumors of gastric origin: report of a 10-year single-center experience from China. Oncotarget.
2017, 8:82558-70. 10.18632/oncotarget.19759

9. Morris VK, Kennedy EB, Baxter NN, et al.: Treatment of metastatic colorectal cancer: ASCO guideline . J Clin
Oncol. 2023, 41:678-700. 10.1200/JCO.22.01690

10. Biller LH, Schrag D: Diagnosis and treatment of metastatic colorectal cancer: a review . JAMA. 2021,
325:669-85. 10.1001/jama.2021.0106

11. Zhang C, Hou W, Huang J, et al.: Effects of metastasectomy and other factors on survival of patients with
ovarian metastases from gastric cancer: a systematic review and meta-analysis. J Cell Biochem. 2019,
120:14486-98. 10.1002/jcb.28708

12. Xu KY, Gao H, Lian ZJ, Ding L, Li M, Gu J: Clinical analysis of Krukenberg tumours in patients with
colorectal cancer-a review of 57 cases. World J Surg Oncol. 2017, 15:25. 10.1186/s12957-016-1087-y

13. Qiu L, Yang T, Shan XH, Hu MB, Li Y: Metastatic factors for Krukenberg tumor: a clinical study on 102 cases .
Med Oncol. 2011, 28:1514-9. 10.1007/s12032-010-9610-4

14. Kiyokawa T, Young RH, Scully RE: Krukenberg tumors of the ovary: a clinicopathologic analysis of 120 cases
with emphasis on their variable pathologic manifestations. Am J Surg Pathol. 2006, 30:277-99.
10.1097/01.pas.0000190787.85024.cb

15. Boger-Megiddo I, Weiss NS: Histologic subtypes and laterality of primary epithelial ovarian tumors . Gynecol
Oncol. 2005, 97:80-3. 10.1016/j.ygyno.2004.11.054

16. Kurokawa R, Nakai Y, Gonoi W, et al.: Differentiation between ovarian metastasis from colorectal carcinoma
and primary ovarian carcinoma: evaluation of tumour markers and "mille-feuille sign" on computed
tomography/magnetic resonance imaging. Eur J Radiol. 2020, 124:108823. 10.1016/j.ejrad.2020.108823

17. Meagher NS, Wang L, Rambau PF, et al.: A combination of the immunohistochemical markers CK7 and
SATB2 is highly sensitive and specific for distinguishing primary ovarian mucinous tumors from colorectal
and appendiceal metastases. Mod Pathol. 2019, 32:1834-46. 10.1038/s41379-019-0302-0

 

2026 Sidhu et al. Cureus 18(7): e112822. DOI 10.7759/cureus.112822 6 of 6

https://dx.doi.org/10.1001/jama.2025.9495
https://dx.doi.org/10.1001/jama.2025.9495
https://dx.doi.org/10.1007/s00404-019-05167-z
https://dx.doi.org/10.1007/s00404-019-05167-z
https://dx.doi.org/10.1001/jama.2025.20034
https://dx.doi.org/10.1001/jama.2025.20034
https://dx.doi.org/10.18632/oncotarget.19759
https://dx.doi.org/10.18632/oncotarget.19759
https://dx.doi.org/10.1200/JCO.22.01690
https://dx.doi.org/10.1200/JCO.22.01690
https://dx.doi.org/10.1001/jama.2021.0106
https://dx.doi.org/10.1001/jama.2021.0106
https://dx.doi.org/10.1002/jcb.28708
https://dx.doi.org/10.1002/jcb.28708
https://dx.doi.org/10.1186/s12957-016-1087-y
https://dx.doi.org/10.1186/s12957-016-1087-y
https://dx.doi.org/10.1007/s12032-010-9610-4
https://dx.doi.org/10.1007/s12032-010-9610-4
https://dx.doi.org/10.1097/01.pas.0000190787.85024.cb
https://dx.doi.org/10.1097/01.pas.0000190787.85024.cb
https://dx.doi.org/10.1016/j.ygyno.2004.11.054
https://dx.doi.org/10.1016/j.ygyno.2004.11.054
https://dx.doi.org/10.1016/j.ejrad.2020.108823
https://dx.doi.org/10.1016/j.ejrad.2020.108823
https://dx.doi.org/10.1038/s41379-019-0302-0
https://dx.doi.org/10.1038/s41379-019-0302-0

	A Case of Gastrointestinal Krukenberg Tumor Initially Suspected as Primary Ovarian Cancer and the Implications for Management
	Abstract
	Introduction
	Case Presentation
	TABLE 1: Blood count and basic metabolic panel with tumor markers.
	FIGURE 1: Ultrasound of the abdomen.
	FIGURE 2: Computed tomography (CT) of the abdomen and pelvis without contrast.
	FIGURE 3: Pathology reports.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


