
Clinical Research and Clinical Trials                                                                                                                                                                       Copy rights@ Abrar Bakry Malik, et al, 

Auctores Publishing LLC – Volume 10(3)-212 www.auctoresonline.org  
ISSN: 2693-4779       Page 1 of 5            

     

 

Krukenberg tumor: a systematic overview of its origin 

Abrar Bakry Malik 1*, Maali Rida Abayazid Mutwali2, Abuthar abdulrahman Hago Mohammed3, Sara Elfadil Ali Elobaid4, Hadil 

Abdelmoneim Elmahdi Ahmed2, Mohamed Eltayieb Elawad 1 

1Administration and research, Elmalik Academy of Medical Research, Khartoum, Sudan.  

2Research fellow, Michigan state University, USA. 

3University of Gezira, Khartoum, Sudan. 

4GP Registrar, Readesmoor Medical group practice, Congleton -east Cheshire, UK. 

*Corresponding Author: Abrar Bakry Malik, Administration and research, Elmalik Academy of Medical Research, Khartoum, Sudan. 

Received date: June 12, 2024; Accepted date: June 28, 2024; Published date: July 15, 2024 

Citation: Abrar B. Malik, Abayazid Mutwali MR, Hago Mohammed AA, Ali Elobaid SE, Elmahdi Ahmed HA, et al, (2024), Krukenberg tumor: a 

systematic overview of its origin, Clinical Research and Clinical Trials, 10(3); DOI:10.31579/2693-4779/212 

Copyright: © 2024, Abrar Bakry Malik. This is an open access article distributed under the Creative Commons Attribution License, which permits 

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

Abstract:  

The incidence of krukenburg tumor is increasing among other secondary ovarian cancers, yet many aspects are 

still not well understood. In this review, we present a group of secondary ovarian malignant cell sources after we 

have labeled each subset under the system to which they belong. Also, we talked about the statistics that have 

been documented for different origins, and how invasive cells reach the ovaries. However, knowledge of these 

concepts may be involved in developing innovative treatments or even dedicating existing methods to obtain best 

possible results. 
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Introduction 

Cancer is a defective emergence from the genetic system responsible for 

regulating cellular growth. The world carries huge burdens from cancer, as 

the annual incidence in 2020 among adolescents and adults was estimated at 

89,500 new cases and claimed 9270 lives last year. Moreover, there has been 

an increase in the number of new cases across all age groups by 3% per year. 

[1,2] 

Cancerous tumors have clinical and health importance, so many researchers 

have enlisted their researches to understand these overgrowths well and to 

discover their types, behavior, and consequences. 

Krukenburg tumor is a secondary ovarian cancer as a result of spread from 

the primary one. It is usually characterized by the appearance of signet ring 

cells filled with mucinous material when studied at the histopathological 

level. [3] 

Statistics about this tumor can't be overlooked, where it represents about 1 to 

2% of all ovarian tumors, which can be doubled from 10 to 20 times in some 

East Asian countries. [4] It is also an unwelcome surprising scenario for 

obstetricians and gynecologists as many cases in which the tumor was 

detected by an acute massive bleeding during childbirth or operations. 

Now we have a background on what the tumor is and its complications 

according to what has been mentioned and elaborated in previous literature, 

but when we talk about what initial cancer tumors lead to this tragic finding, 

we find that previous studies have mostly taken them in form of sporadic 

case reports, and the knowledge stock lacks review articles that combine 

most of these basic cancers into a single space. In this review, we aim to 

collect as many of the most common and rare cancers that lead to krukenburg 

tumor as provided in the case reports. In addition to collecting them, we will 

classify them based on their subordinate to the body systems, so that they 

can be easily known to the reader. 

With this article, we seek to add to the research database a new manuscript 

that would enhance the general understanding of krukenberg tumor. Also, it 

helps to predict the course of many types of malignant tumor and raise the 

clinical sense about the differential diagnosis of krukenberg tumor origins.  

Digestive & Hepatobiliary Tract 

The difference still exists as to which most cancer causes the secondary 

spread of ovaries. However, in some East Asian countries such as Korea and 

Japan, gastric cancer ranges from 23.4% to 30.4%, taking the lead. On the 

other hand, colorectal cancer and breast cancer are at the top in both Europe 

and USA. [5,6] 

Although the mechanism of malignant cell infiltration has not yet been well 

understood, the digestive tract includes a variety of pathological mechanisms 

where it has been found that gastric cancer spreads through the lymphatic 

vessels in a retrograde manner in many cases has been estimated at 57%. 

Colorectal cancer spreads by the blood circulation in 67% of cases, and these 

results have been confirmed by D2-40 and Victoria blue stain, respectively. 

[7] 

Other original cancers that rarely stand behind krukenburg tumor and have 

been charged through case reports, such as hepatocellular carcinoma (HCC) 
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which has emerged in a form considered to be one of the rarest variants of 

HCC. Fibrolamellar hepatocellular carcinoma has been confirmed by 

immunohistochemical studies. Also, esophageal adenocarcinoma, small 

intestine adenocarcinoma, gallbladder cancer, cholangiocarcinoma of the 

hilum, and adenocarcinoid of the appendix were involved and were 

challenging cases. They were not properly diagnosed until laparotomy has 

been done. In the same context, gastroesophageal junction adenocarcinoma 

sends secondary metastatic cells to ovaries and the emerged mass was 

initially diagnosed as inguinal hernia. [8-14] 

Even common cancers can exhibit variants of a unique and uncommon 

incidence, they also play a role in the events of krukenburg tumor, as in the 

case of neuroendocrine carcinoma of the rectum, which has a prevalence rate 

of only 1% among other colorectal cancer variants. [15] 

Glandular System 

When talking about glands, it worth mentioning breast cancer which ranks 

first in common sources of secondary malignant cells in ovaries in America 

by 33.3%, and second place in Netherland and Greece by 14.3% and 15.5%, 

respectively. [5] 

Breast cancer has a strong relationship with krukenburg tumor as a study 

found that 87% of cases showed clinical and histopathological features 

indicating that both ovaries were affected, ranging from nest cells, cords, 

sheets, and single cells. [16] 

As for the types of breast cancer that have been involved in a secondary 

spread to ovaries, they have varied between invasive ductal carcinoma, 

invasive lobular carcinoma, both ductal and lobular carcinoma, and 

adenocarcinoma of not otherwise specified. [16] 

Also, pancreatic cancer can lead to krukenberg tumor. As in this condition 

the diagnosis was confusing and raises the question of what the tumors are? 

are both of them primary, or one is primary and another one is secondary. 

[17] 

Respiratory System 

The involvement of pulmonary adenocarcinoma in the pathogenesis of 

krukenburg tumor can be considered extremely rare. Anyway, this case was 

confusing as it was initially treated as dysphagia and weight loss. Later, it 

was discovered that she was also suffering from right ureter stenosis. After a 

biopsy was taken from peritoneal nodes and histological tests were 

performed, it confirmed that all these manifestations were due to infiltration 

from lung cancer. [18] 

Urinary Tract 

Although urinary bladder cancer has a very little chance of being one of the 

original malignancies of krukenberg tumor, a case has been recorded which 

the authors consider being the first of its kind. Unfortunately, she was 

correctly diagnosed 8 months after the initial diagnosis of granulosa cell 

tumor by autopsy. [19] 

Circulatory System 

Surprisingly, hematological malignancies play a role in the incidence of 

secondary ovarian involvement, specifically krukenburg tumor. But this 

surprise will come to an end after looking at this report of a teenager who 

was a known case of Burkitt lymphoma presented with diffuse infiltration of 

both ovaries, the stomach, the bowels, and the peritoneal membrane. [20] 

 

 

Discussion 

Krukenberg tumor is characterized by mucin-secreting signet ring cell, and 

this a rare type of adenocarcinoma. Adenocarcinoma means a malignancy of 

epithelial tissue with secretory properties. When looking at the meaning, 

most of the krukenburg tumor origins which cases have been recorded apply 

to it, since the majority of gastric cancers and malignancy of the lower third 

of the esophagus are adenocarcinomas, since the latter has histological 

characteristics similar to those of the stomach epithelium. [21] 

Colorectal cancer is often adenocarcinoma because the lining of the colon 

and the upper part of the rectum contain goblet cells that secrete mucus 

facilitates the excretion process. [22] However, the rest of the digestive tract 

and its assistant organs, breast, lungs, and urinary bladder exhibit 

adenocarcinoma as one of their malignant forms, though extremely rare in 

some organs. 

Since signet ring cell carcinoma originates from organs that can do 

adenocarcinoma, it is expected that these organs will be sources of secondary 

signet ring cancer cells in the ovaries. Contrary to what has been said, Burkitt 

lymphoma does not undergo the concept of adenocarcinoma, as B-cells are 

not an epithelial tissue, even though they secrete antibodies. So, they cannot 

form primary signet ring cells to be secondary ones in the ovaries, yet a case 

has been reported. [20] This case raises several questions, which are where 

those cells came from? Also, could there be a link between signet ring cell 

carcinoma and connective tissue? and can these malignant cells belong to 

blood and lymph, which in turn belong to the connective tissue? 

The incidence of krukenberg tumor ranges from 1% to 2% among ovarian 

tumors and this percentage rises to 20% in China, Korea and Japan.[3] 

Out of five women who have undergone laparoscopic surgery as a 

management for adnexal mass associated with cancers from non-

reproductive malignancies, one woman suffers from adenexal cancer. 60% 

of these cancers is krukenburg tumor.[23] 

Demographic characteristics may vary as the average age of incidence in an 

analytical study of one hundred twenty cases is forty-five years. In another 

study, ninety-seven cases were found to have a mean age of fifty-five years. 

Despite this slight disparity, we can say that women in the middle age are the 

most affected group. [24,25] 

At the genetic level, it has been shown that the involvement of genetic 

amplification of the receptor tyrosine kinase (RTK) in krukenberg tumor is 

low. Also, the loss of FHIT gene is directly related to the occurrence of 

krukenberg tumor, where this fact was reached by the Immunohistochemical 

study using anti-FHIT antibodies that demonstrated that FHIT is absent in 

all krukenberg tumor samples. [23,24] 

The expression of programmed death ligand 1 (PD-L1) has an important 

predictive role since the presence of PD-L1in krukenberg tumor from gastric 

cancer refers to bad outcomes and the the opposite is true for krukenberg 

tumor from colorectal cancer.[25] 

Usually, the gross pathological features are that both ovaries are metastasized 

with asymmetrical enlargement and white yellowish or grayish color. The 

surface is solid and knobby, and their capsule have no indications that the 

tumor is secondary. [26,27] 

Although mucin-secreting signet ring cells is a pathognomic feature of 

krukenburg tumor, there are other important histological features for tumor 

identification. They described first by Scully and Serov, then World Health 

Organization depended upon them to design the diagnostic criteria. These 

microscopic manifestations are affected ovarian stroma, and sarcomatoid 

growth of the ovarian stroma that can be seen with hematoxylin and eosin 

stain. Since the epithelial part of krukenberg tumor consists of mucin-

secreting signet ring cells, it can be stained by periodic acid-Schiff with 

diastase digestion, Alcian blue, and Mayer mucicarmine stain. [28,29] 

At the level of immunohistochemical study, krukenberg tumor stains positive 

for cytokeratins and epithelial membrane antigens, and it stains negative for 

vimentin and inhibin. [30,31] 
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The source of the secondary ovarian cancer cells comes from many organs 

that follow different systems in the human body as mentioned earlier. These 

organs are involved in causing krukenburg tumor to spread their cancer cells 

in several ways that have not yet been adequately identified. What we can 

say at the moment is that there are three proven pathways through which the 

original tumor can infiltrate, which are by hematologic spread, via the 

lymphatic vessels, or directly through the coelomic membrane, and in some 

times the infiltration can occur by more than one pathway that the blood and 

lymphatic pathways are often with each other. [4,5,23] 

Also, no clear regulator is governing the spread, but there are some 

hypotheses that the method of infiltration from any primary tumor is likely 

determined by the anatomical nature of the organ from which it originated. 

For example, gastric cancer makes its way to ovaries mainly through 

lymphatics, and if we consider dissecting the stomach, the mucosal and 

submucosal layers contain dense lymphatics that facilitate infiltration even 

at early stages. In contrast, the ovaries are connected to the urogenital 

lymphatic network, which in turn connects to the intestinal trunk via cisterna 

chyli. The intestinal trunk connects to the stomach lymph nodes contract 

through the celiac nodes. Besides, the blockage of the lymph nodes behind 

the peritoneum with cancerous cells of the stomach forces the lymph current 

to reverse to the ovaries. In the late stages of gastric carcinoma, the lymphatic 

and blood methods can co-spread, and by applying the concept of anatomical 

background, the stomach is supplied by five arteries and veins, that is, it is 

rich with blood supply. This may contribute to clear the picture of the 

spreading mechanism. [7,24] 

Colorectal cancer is one of the differential diagnoses of the sources of 

krukenburg tumor, and so far it has shown a tendency to spread through 

blood vessels. This tendency can be supported by the abundance of the direct 

blood vessels from both superior and inferior mesenteric systems. [7] 

Transcoelomic infiltration plays an essential role in the spreading process if 

the tumor in the ovaries is primary, but secondary ones have very little 

chance to guide the infiltration. Although the hypothesis of malignant cells 

falling after separation from the stomach into the bottom dragged by gravity 

seems to make some sense. [25] 

On the other hand, why are all these malignancies exactly choosing the 

ovaries to send their cancer cells? That question leads us to identify 

organotropism. Many studies have targeted that concept to find out the 

factors that favor only a particular organ. It concluded that the target structure 

could contain factors essential to the life and activity of malignant cells, 

invasive cells may be attracted by certain molecules from that organ, forming 

new blood vessels at the destination, and the ability of the cells to invade 

only suited that organ. Despite all these explanations, the concept of 

organotropism is still not clear enough. [26] 

For initial investigations, they are ultrasound or CT scans of the abdomen 

and pelvis. confirmation tests include histopathological study intended to 

establish at least 10% mucin-filled signet ring cells. However, World Health 

Organization (WHO) has issued diagnostic criteria built on the Serov and 

Scully description, namely the presence of sarcomatoid growth in the ovarian 

stroma, affected ovarian stroma, as well as the signet ring cells. Furthermore, 

the positivity of cytokeratin AE1/AE3 and epithelial membrane antigen, and 

negativity of vimentin and inhibin in the immunohistochemical study. [4,27] 

Different krukenberg tumor origins are likely to vary the treatment method. 

This difference is not about the main lines of any malignant tumor treatment, 

but about the subtypes of each line and the feasibility of monotherapy or dual 

therapy. Some studies have demonstrated the high effectiveness of 

cytoreductive surgery, while hyperthermic intraperitoneal chemotherapy has 

shown its usefulness, whether alone or combined with surgery, in addition to 

having fewer side effects than chemotherapy. If the invasion is limited to 

ovaries, the role of surgery is maximized, and if beyond that, palliative 

surgery may begin with salpingo-oophorectomy and may reach the level of 

salpingo-oophorectomy with hysterectomy, in addition to primary tumor 

treatment. [4,28,29] 

Conclusion 

Origins of krukenburg tumor are not exclusive to gastric, colorectal, and 

breast cancers. So doctors need to update their knowledge so they can detect 

it early, and that reflects positively on treatment options and outcomes. 

Acknowledgment 

Elmalik Academy of Medical Research 

Conflict Of Interest 

No conflicts exist. 

References 

1. Shipitsin M, Polyak K. (2008). The cancer stem cell hypothesis: 

in search of definitions, markers, and relevance. Lab 

Invest.;88(5):459-463. 

2. Miller KD, Fidler-Benaoudia M, Keegan TH, Hipp HS, Jemal 

A, Siegel RL. (2020). Cancer statistics for adolescents and 

young adults, 2020. CA Cancer J Clin.;70(6):443-459.  

3. Kubeček O, Laco J, Špaček J, et al. (2017). The pathogenesis, 

diagnosis, and management of metastatic tumors to the ovary: 

a comprehensive review. Clin Exp Metastasis.;34(5):295-307. 

4. Aziz M, Kasi A. (2020). Krukenberg Tumor. [Updated 2020 

Nov 24]. In: StatPearls [Internet]. Treasure Island (FL): 

StatPearls Publishing;  

5. Kubeček O, Laco J, Špaček J, et al. (2017). The pathogenesis, 

diagnosis, and management of metastatic tumors to the ovary: 

a comprehensive review. Clin Exp Metastasis.;34(5):295-307. 

6. de Waal YR, Thomas CM, Oei AL, Sweep FC, Massuger LF. 

(2009). Secondary ovarian malignancies: frequency, origin, and 

characteristics. Int J Gynecol Cancer.;19(7):1160-1165. 

7. Yamanishi Y, Koshiyama M, Ohnaka M, et al. (2011). 

Pathways of metastases from primary organs to the 

ovaries. Obstet Gynecol Int.;612817. 

8. Gargi K, Parikshaa G, Saha PK, Rohit M, Madhumita P, 

Rajvanshi A. (2020). Bilateral Adnexal Masses in a Young 

Female: Rare Presentation of Hepatocellular Carcinoma with 

Review of the Literature. J Clin Exp Hepatol.;10(6):636-640. 

9. Tingi E, Aswad K, Atwan M. (2018). Metastatic oesophageal 

cancer to the ovary: an unusual case. J Obstet 

Gynaecol.;38(8):1174-1175.  

10. An-Chieh Liu A, Chen CH, Liu WM, Chang CW. (2018). A 

rare Krukenberg tumor arising from a primary adenocarcinoma 

of the small intestine. Taiwan J Obstet Gynecol.;57(2):319-322. 

11. Gayathri KB, Subhashri M, Vijaya Sree M, (2014). Kumar CH. 

Krukenberg tumor secondary to an incidentally discovered gall 

bladder carcinoma: a rare occurrence. J Obstet Gynaecol 

India.;64(5):366-367. 

12. Maâouni S, Benaddi L, Kabbaj N, Errabih I, Alhamany Z, 

Benaïssa A. (2006). Une métastase rare du cholangiocarcinome 

hilaire, la tumeur de Krukenberg [Krukenberg tumor: rare 

metastasis of hilar cholangiocarcinoma]. Presse Med.;35(7-

8):1181-1184. 

13. Mandai M, Konishi I, Tsuruta Y, et al. (2001). Krukenberg 

tumor from an occult appendiceal adenocarcinoid: a case report 

https://www.nature.com/articles/labinvest200814
https://www.nature.com/articles/labinvest200814
https://www.nature.com/articles/labinvest200814
https://acsjournals.onlinelibrary.wiley.com/doi/abs/10.3322/caac.21637
https://acsjournals.onlinelibrary.wiley.com/doi/abs/10.3322/caac.21637
https://acsjournals.onlinelibrary.wiley.com/doi/abs/10.3322/caac.21637
https://link.springer.com/article/10.1007/s10585-017-9856-8
https://link.springer.com/article/10.1007/s10585-017-9856-8
https://link.springer.com/article/10.1007/s10585-017-9856-8
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Aziz+M%2C+Kasi+A.+%282020%29.+Krukenberg+Tumor.+%5BUpdated+2020+Nov+24%5D.+In%3A+StatPearls+%5BInternet%5D.+Treasure+Island+%28FL%29%3A+StatPearls+Publishing%3B+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Aziz+M%2C+Kasi+A.+%282020%29.+Krukenberg+Tumor.+%5BUpdated+2020+Nov+24%5D.+In%3A+StatPearls+%5BInternet%5D.+Treasure+Island+%28FL%29%3A+StatPearls+Publishing%3B+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Aziz+M%2C+Kasi+A.+%282020%29.+Krukenberg+Tumor.+%5BUpdated+2020+Nov+24%5D.+In%3A+StatPearls+%5BInternet%5D.+Treasure+Island+%28FL%29%3A+StatPearls+Publishing%3B+&btnG=
https://link.springer.com/article/10.1007/s10585-017-9856-8
https://link.springer.com/article/10.1007/s10585-017-9856-8
https://link.springer.com/article/10.1007/s10585-017-9856-8
https://ijgc.bmj.com/content/19/7/1160-1165.abstract
https://ijgc.bmj.com/content/19/7/1160-1165.abstract
https://ijgc.bmj.com/content/19/7/1160-1165.abstract
https://onlinelibrary.wiley.com/doi/abs/10.1155/2011/612817
https://onlinelibrary.wiley.com/doi/abs/10.1155/2011/612817
https://onlinelibrary.wiley.com/doi/abs/10.1155/2011/612817
https://www.sciencedirect.com/science/article/pii/S0973688320300268
https://www.sciencedirect.com/science/article/pii/S0973688320300268
https://www.sciencedirect.com/science/article/pii/S0973688320300268
https://www.sciencedirect.com/science/article/pii/S0973688320300268
https://www.tandfonline.com/doi/full/10.1080/01443615.2017.1410535
https://www.tandfonline.com/doi/full/10.1080/01443615.2017.1410535
https://www.tandfonline.com/doi/full/10.1080/01443615.2017.1410535
https://www.sciencedirect.com/science/article/pii/S1028455918300433
https://www.sciencedirect.com/science/article/pii/S1028455918300433
https://www.sciencedirect.com/science/article/pii/S1028455918300433
https://link.springer.com/article/10.1007/s13224-012-0234-9
https://link.springer.com/article/10.1007/s13224-012-0234-9
https://link.springer.com/article/10.1007/s13224-012-0234-9
https://link.springer.com/article/10.1007/s13224-012-0234-9
https://www.sciencedirect.com/science/article/pii/S0755498206747777
https://www.sciencedirect.com/science/article/pii/S0755498206747777
https://www.sciencedirect.com/science/article/pii/S0755498206747777
https://www.sciencedirect.com/science/article/pii/S0755498206747777
https://www.sciencedirect.com/science/article/pii/S0755498206747777
https://www.sciencedirect.com/science/article/pii/S0301211500005030
https://www.sciencedirect.com/science/article/pii/S0301211500005030


Clinical Research and Clinical Trials                                                                                                                                                                       Copy rights@ Abrar Bakry Malik, et al, 

Auctores Publishing LLC – Volume 10(3)-212 www.auctoresonline.org  
ISSN: 2693-4779       Page 4 of 5            

and review of the literature. Eur J Obstet Gynecol Reprod 

Biol.;97(1):90-95. 

14. Matar HE, Elmetwally AS, Salu I, Borgstein R, Oluwajobi O. 

(2011). Krukenberg tumour arising from adenocarcinoma of the 

gastro-oesophageal junction in a 28-year-old female presenting 

as lower abdominal swelling mimicking an inguinal 

hernia. BMJ Case Rep. 

15. Amin SV, Kumaran A, Bharatnur S, et al. (2016). 

Neuroendocrine Cancer of Rectum Metastasizing to 

Ovary. Case Rep Oncol Med.:7149821. 

16. Bennett JA, Young RH, Chuang AY, Lerwill MF. (2018). 

Ovarian Metastases of Breast Cancers with Signet Ring Cells: 

A Report of 17 Cases Including 14 Krukenberg Tumors. Int J 

Gynecol Pathol.;37(6):507-515. 

17. Wang SD, Zhu L, Wu HW, Dai MH, Zhao YP. (2020). 

Pancreatic cancer with ovarian metastases: A case report and 

review of the literature. World J Clin Cases.;8(21):5380-5388. 

18. Balescu I, Bejinariu N, Slaniceanu S, et al. (2020).  Krukenberg 

Tumor in Association with Ureteral Stenosis Due to Peritoneal 

Carcinomatosis from Pulmonary Adenocarcinoma: A Case 

Report. Medicina (Kaunas).;56(4):187.  

19. Bowlby LS, Smith ML. (1986). Signet-ring cell carcinoma of 

the urinary bladder primary presentation as a Krukenberg 

tumor. Gynecol Oncol.;25(3):376-381.  

20. Ziade F, von der Weid N, Beck-Popovic M, Nydegger A. 

(2012). Burkitts's lymphoma--an atypical presentation. BMC 

Pediatr.; 12:113.  

21. Alberts SR, Cervantes A, van de Velde CJ. (2003). Gastric 

cancer: epidemiology, pathology and treatment. Ann Oncol.;14 

2: 31-36. 

22. Fleming M, Ravula S, Tatishchev SF, Wang HL. (2012). 

Colorectal carcinoma: Pathologic aspects. J Gastrointest 

Oncol.;3(3):153-173. 

23. Juretzka MM, Crawford CL, Lee C, Wilton A, Schuman S, Chi 

DS, Sonoda Y, Barakat RR, Abu-Rustum NR. (2006). 

Laparoscopic findings during adnexal surgery in women with a 

history of nongynecologic malignancy. Gynecologic oncology. 

1;101(2):327-330. 

24. Kiyokawa T, Young RH, Scully RE. (2006). Krukenberg 

tumors of the ovary: a clinicopathologic analysis of 120 cases 

with emphasis on their variable pathologic manifestations. The 

American journal of surgical pathology. 1;30(3):277-99. 

25. Kondi-Pafiti A, Kairi-Vasilatou E, Iavazzo C, Dastamani C, 

Bakalianou K, Liapis A, Hassiakos D, Fotiou S. (2011). 

Metastatic neoplasms of the ovaries: a clinicopathological study 

of 97 cases. Archives of gynecology and 

obstetrics.;284(5):1283-1288. 

26. Wang B, Tang Q, Xu L, Teng X, Ding W, Ren G, Wang X. 

(2021). A comparative study of RTK gene status between 

primary tumors, lymph-node metastases, and Krukenberg 

tumors. Modern Pathology.;34(1):42-50. 

27. Chang YT, Wu MS, Chang CJ, Huang PH, Hsu SM, Lin JT. 

(2002). Preferential loss of Fhit expression in signet-ring cell 

and Krukenberg subtypes of gastric cancer. Laboratory 

investigation.;82(9):1201-1208. 

28. Tai H, Yang Q, Wu Z, Sun SA, Cao R, Xi Y, Zhao R, Zhang 

M, Zhang Z, Xu C. (2018). PD-L1 expression predicts a distinct 

prognosis in Krukenberg tumor with corresponding origins. 

Journal of immunology research.  

29. Umakanthan S, Bukelo MM, Hardik K. (2015). A 36-year-old 

female with Krukenberg tumor from a colonic carcinoma. 

Journal of cancer research and therapeutics. 1;11(4):911. 

30. Holtz F, Hart WR. (1982). Krukenberg tumors of the ovary. A 

clinicopathologic analysis of 27 cases. Cancer. 1;50(11):2438-

2447. 

31. Serov SF, Scully RE, Sobin LH, World Health Organization. 

Histological typing of ovarian tumours. 

32. Jeung YJ, Ok HJ, Kim WG, Kim SH, Lee TH. (2015). 

Krukenberg tumors of gastric origin versus colorectal origin. 

Obstetrics & Gynecology Science. Jan 16;58(1):32-9. 

33. Wong PC, Ferenczy A, Fan LD, McCaughey E. (1986).  

Krukenberg tumors of the ovary: ultrastructural, histochemical, 

and immunohistochemical studies of 15 cases. Cancer. 

15;57(4):751-760. 

34. Charakopoulos E, Thomakos N, Sourelli D, Sideris K, 

Rodolakis A. UnderstandingtheRareKrukenbergTumor: 

ACurrentReview. 

35. Shah B, Tang WH, Karn S. (2017). Transcoelomic spread and 

ovarian seeding during ovulation: A possible pathogenesis of 

Krukenberg tumor. J Cancer Res Ther.;13(1):152-153. 

36. Kakushima N, Kamoshida T, Hirai S, et al. (2003). Early gastric 

cancer with Krukenberg tumor and review of cases of 

intramucosal gastric cancers with Krukenberg tumor. J 

Gastroenterol.;38(12):1176-1180.  

37. Tan DS, Agarwal R, Kaye SB. (2006). Mechanisms of 

transcoelomic metastasis in ovarian cancer. Lancet 

Oncol.;7(11):925-934. 

38. Kall SL, Koblinski JE. Genes That Mediate Metastasis 

Organotropism. In: Madame Curie Bioscience Database 

[Internet]. Austin (TX): Landes Bioscience; 2000-2013.   

39. Al-Agha OM, Nicastri AD. (2006). An in-depth look at 

Krukenberg tumor: an overview. Arch Pathol Lab 

Med.;130(11):1725-1730. 

40. Lionetti R, De Luca M, Travaglino A, et al. (2019). Treatments 

and overall survival in patients with Krukenberg tumor. Arch 

Gynecol Obstet.;300(1):15-23. 

41. Seow-En I, Hwarng G, Tan GHC, Ho LML, Teo MCC. (2018). 

Palliative surgery for Krukenberg tumors - 12-year experience 

and review of the literature. World J Clin Oncol.;9(1):13-19.

 

 

 

 

 

 

https://www.sciencedirect.com/science/article/pii/S0301211500005030
https://www.sciencedirect.com/science/article/pii/S0301211500005030
https://casereports.bmj.com/content/2011/bcr.12.2010.3597.short
https://casereports.bmj.com/content/2011/bcr.12.2010.3597.short
https://casereports.bmj.com/content/2011/bcr.12.2010.3597.short
https://casereports.bmj.com/content/2011/bcr.12.2010.3597.short
https://casereports.bmj.com/content/2011/bcr.12.2010.3597.short
https://onlinelibrary.wiley.com/doi/abs/10.1155/2016/7149821
https://onlinelibrary.wiley.com/doi/abs/10.1155/2016/7149821
https://onlinelibrary.wiley.com/doi/abs/10.1155/2016/7149821
https://journals.lww.com/intjgynpathology/FullText/2018/11000/Ovarian_Metastases_of_Breast_Cancers_With_Signet.1.aspx
https://journals.lww.com/intjgynpathology/FullText/2018/11000/Ovarian_Metastases_of_Breast_Cancers_With_Signet.1.aspx
https://journals.lww.com/intjgynpathology/FullText/2018/11000/Ovarian_Metastases_of_Breast_Cancers_With_Signet.1.aspx
https://journals.lww.com/intjgynpathology/FullText/2018/11000/Ovarian_Metastases_of_Breast_Cancers_With_Signet.1.aspx
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7674732/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7674732/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7674732/
https://www.mdpi.com/1648-9144/56/4/187
https://www.mdpi.com/1648-9144/56/4/187
https://www.mdpi.com/1648-9144/56/4/187
https://www.mdpi.com/1648-9144/56/4/187
https://www.sciencedirect.com/science/article/pii/0090825886900909
https://www.sciencedirect.com/science/article/pii/0090825886900909
https://www.sciencedirect.com/science/article/pii/0090825886900909
https://link.springer.com/article/10.1186/1471-2431-12-113
https://link.springer.com/article/10.1186/1471-2431-12-113
https://link.springer.com/article/10.1186/1471-2431-12-113
https://www.sciencedirect.com/science/article/pii/S0923753419473444
https://www.sciencedirect.com/science/article/pii/S0923753419473444
https://www.sciencedirect.com/science/article/pii/S0923753419473444
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3418538/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3418538/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3418538/
https://www.sciencedirect.com/science/article/pii/S0090825805009674
https://www.sciencedirect.com/science/article/pii/S0090825805009674
https://www.sciencedirect.com/science/article/pii/S0090825805009674
https://www.sciencedirect.com/science/article/pii/S0090825805009674
https://www.sciencedirect.com/science/article/pii/S0090825805009674
https://journals.lww.com/ajsp/fulltext/2006/03000/Krukenberg_Tumors_of_the_Ovary__A.1.aspx
https://journals.lww.com/ajsp/fulltext/2006/03000/Krukenberg_Tumors_of_the_Ovary__A.1.aspx
https://journals.lww.com/ajsp/fulltext/2006/03000/Krukenberg_Tumors_of_the_Ovary__A.1.aspx
https://journals.lww.com/ajsp/fulltext/2006/03000/Krukenberg_Tumors_of_the_Ovary__A.1.aspx
https://link.springer.com/article/10.1007/s00404-011-1847-4
https://link.springer.com/article/10.1007/s00404-011-1847-4
https://link.springer.com/article/10.1007/s00404-011-1847-4
https://link.springer.com/article/10.1007/s00404-011-1847-4
https://link.springer.com/article/10.1007/s00404-011-1847-4
https://www.sciencedirect.com/science/article/pii/S0893395222003921
https://www.sciencedirect.com/science/article/pii/S0893395222003921
https://www.sciencedirect.com/science/article/pii/S0893395222003921
https://www.sciencedirect.com/science/article/pii/S0893395222003921
https://www.sciencedirect.com/science/article/pii/S0023683722036686
https://www.sciencedirect.com/science/article/pii/S0023683722036686
https://www.sciencedirect.com/science/article/pii/S0023683722036686
https://www.sciencedirect.com/science/article/pii/S0023683722036686
https://onlinelibrary.wiley.com/doi/abs/10.1155/2018/9485285
https://onlinelibrary.wiley.com/doi/abs/10.1155/2018/9485285
https://onlinelibrary.wiley.com/doi/abs/10.1155/2018/9485285
https://onlinelibrary.wiley.com/doi/abs/10.1155/2018/9485285
https://journals.lww.com/cancerjournal/fulltext/2015/11040/A_36_year_old_female_with_Krukenberg_tumor_from_a.41.aspx
https://journals.lww.com/cancerjournal/fulltext/2015/11040/A_36_year_old_female_with_Krukenberg_tumor_from_a.41.aspx
https://journals.lww.com/cancerjournal/fulltext/2015/11040/A_36_year_old_female_with_Krukenberg_tumor_from_a.41.aspx
https://acsjournals.onlinelibrary.wiley.com/doi/abs/10.1002/1097-0142(19821201)50:11%3C2438::AID-CNCR2820501132%3E3.0.CO;2-X
https://acsjournals.onlinelibrary.wiley.com/doi/abs/10.1002/1097-0142(19821201)50:11%3C2438::AID-CNCR2820501132%3E3.0.CO;2-X
https://acsjournals.onlinelibrary.wiley.com/doi/abs/10.1002/1097-0142(19821201)50:11%3C2438::AID-CNCR2820501132%3E3.0.CO;2-X
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Serov+SF%2C+Scully+RE%2C+Sobin+LH%2C+World+Health+Organization.+Histological+typing+of+ovarian+tumours.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Serov+SF%2C+Scully+RE%2C+Sobin+LH%2C+World+Health+Organization.+Histological+typing+of+ovarian+tumours.&btnG=
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4303750/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4303750/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4303750/
https://acsjournals.onlinelibrary.wiley.com/doi/abs/10.1002/1097-0142(19860215)57:4%3C751::AID-CNCR2820570412%3E3.0.CO;2-G
https://acsjournals.onlinelibrary.wiley.com/doi/abs/10.1002/1097-0142(19860215)57:4%3C751::AID-CNCR2820570412%3E3.0.CO;2-G
https://acsjournals.onlinelibrary.wiley.com/doi/abs/10.1002/1097-0142(19860215)57:4%3C751::AID-CNCR2820570412%3E3.0.CO;2-G
https://acsjournals.onlinelibrary.wiley.com/doi/abs/10.1002/1097-0142(19860215)57:4%3C751::AID-CNCR2820570412%3E3.0.CO;2-G
https://hjog.org/?p=1626
https://hjog.org/?p=1626
https://hjog.org/?p=1626
https://journals.lww.com/cancerjournal/fulltext/2017/13010/Transcoelomic_spread_and_ovarian_seeding_during.29.aspx
https://journals.lww.com/cancerjournal/fulltext/2017/13010/Transcoelomic_spread_and_ovarian_seeding_during.29.aspx
https://journals.lww.com/cancerjournal/fulltext/2017/13010/Transcoelomic_spread_and_ovarian_seeding_during.29.aspx
https://link.springer.com/article/10.1007/s00535-003-1227-3
https://link.springer.com/article/10.1007/s00535-003-1227-3
https://link.springer.com/article/10.1007/s00535-003-1227-3
https://link.springer.com/article/10.1007/s00535-003-1227-3
https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(06)70939-1/fulltext
https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(06)70939-1/fulltext
https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(06)70939-1/fulltext
https://www.ncbi.nlm.nih.gov/books/NBK154549/
https://www.ncbi.nlm.nih.gov/books/NBK154549/
https://www.ncbi.nlm.nih.gov/books/NBK154549/
https://meridian.allenpress.com/aplm/article-abstract/130/11/1725/459709
https://meridian.allenpress.com/aplm/article-abstract/130/11/1725/459709
https://meridian.allenpress.com/aplm/article-abstract/130/11/1725/459709
https://link.springer.com/article/10.1007/s00404-019-05167-z
https://link.springer.com/article/10.1007/s00404-019-05167-z
https://link.springer.com/article/10.1007/s00404-019-05167-z
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5807888/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5807888/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5807888/


Clinical Research and Clinical Trials                                                                                                                                                                       Copy rights@ Abrar Bakry Malik, et al, 

Auctores Publishing LLC – Volume 10(3)-212 www.auctoresonline.org  
ISSN: 2693-4779       Page 5 of 5            

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article Click Here: Submit Manuscript 

 

DOI:10.31579/2693-4779/212 

 

 

 

Ready to submit your research? Choose Auctores and benefit from:  
 

➢ fast, convenient online submission 

➢ rigorous peer review by experienced research in your field  

➢ rapid publication on acceptance  

➢ authors retain copyrights 

➢ unique DOI for all articles 

➢ immediate, unrestricted online access 
 

At Auctores, research is always in progress. 

 

Learn more https://auctoresonline.org/journals/clinical-research-and-clinical-

trials  

file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=78
https://auctoresonline.org/journals/clinical-research-and-clinical-trials
https://auctoresonline.org/journals/clinical-research-and-clinical-trials

