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Abstract. Ovarian remnant syndrome (ORS) is a rare, but 
well-known gynecological complication, most often induced 
by difficult bilateral salpingo-oophorectomy (BSO) proce-
dures that leave residual ovarian tissue on the pelvic wall. 
The most common preexisting conditions for this complica-
tion include endometriosis, pelvic inflammatory disease and 
prior abdominal surgery. The residual ovarian tissue may 
eventually cause malignant development. A total of 12 cases 
of malignant and benign tumors (clear cell adenocarcinoma in 
1 case, mucinous-type tumors in 2, endometrioid-type tumors 
in 5, adenocarcinoma in 3 and border serous neoplasia in 1) 
and 21 benign cysts developing from an ovarian remnant have 
been described in the literature to date. Endometriosis, known 
to increase the risk of ovarian cancer, predisposes patients to 
ORS, with an incidence rate of 30 to 50% in ORS patients with 
ovarian carcinoma. Although the true incidence of ORS remains 
unknown, when endometriotic adhesions are diagnosed during 
BSO, the possibility of ORS and subsequent ovarian malignant 
transformation may mandate complete surgical resection.
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1. Introduction

Ovarian remnant syndrome (ORS) is defined as locating histo-
logically‑confirmed ovarian cortical tissue during explorative 

surgery in a female patient who had previously undergone 
bilateral salpingo-oophorectomy (BSO) and now presented 
with a pelvic mass or pain (1-10). ORS usually occurs as a 
result of incomplete tissue removal. Endometriosis, pelvic 
inflammatory disease or previous gynecological surgeries 
have been known to increase the risk of ORS, as the removal 
of ovarian tissue is made more difficult by dense fibrotic 
adhesions that become more likely between an ovary and 
the surrounding structures. With an increase in the number 
of laporoscopic ovarian surgeries performed, implantation of 
ovarian tissue to ectopic sites (e.g., the trochar site, port site 
and abdominal wall) has also been recognized as a significant 
cause of ORS (8,9,11-13). Case studies on the syndrome have 
become more common over the past several years, although 
the true incidence of ORS remains unknown. This increase 
in reported cases is likely to be as doctors have become more 
aware of the condition and imaging techniques are more 
readily available (13). 

Malignant and benign tumors may be found within ovarian 
remnant tissues. In the literature to date, 12 cases of primary 
ovarian cancer and 21 cases of benign cysts developing in the 
ovarian remnant have been described. The present review 
aims to evaluate the clinical features and pathological findings 
of ovarian tumors developing in ovarian remnants following 
BSO.

2. Histological types

Histological examination of ovarian remnants has revealed a 
wide range of results, including follicular cysts with or without 
hemorrhage, endometriosis and the presence of a corpus 
luteum (1‑4,6,13‑15). Neoplasia is a rare finding in ORS. In the 
literature, 12 cases of adenocarcinoma and border malignancy 
developing in an ovarian remnant have been described to date 
(Table I) (6,14,16); 1 case of clear cell adenocarcinoma, 2 of 
mucinous tumor types, 5 of endometrioid types, 3 of adeno-
carcinomas and 1 of border serous neoplasia.

The high prevalence of ovarian endometriosis among 
cases of malignant development in ORS raises a permanent 
issue that has been increasingly debated in recent times; the 
link between endometriosis and ovarian cancer (14,17). The 
incidence of endometriosis in females with ovarian cancer 
is between 8 and 30% (5,18,19). Kho and Abrao highlighted 
that endometriosis predisposes patients to ORS and is asso-
ciated with 50% of patients with ovarian carcinoma (4). 
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Malignancies of endometrioid and clear cell histology provide 
the greatest risk of developing ORS (20-22). In a study by 
Brinton et al (22), in Denmark between 1978 and 1988, a 
population-based cohort of females was evaluated. Although 
the association was restricted to endometrioid [relative risk, 
2.53; 95% confidence interval (CI), 1.19‑5.38] and clear cell 
(relative risk, 3.37; 95% CI, 1.24-9.14) malignancies, it was 
determined that females with endometriosis had a predisposi-
tion to developing ovarian cancer. Similarly, in a study that 
interviewed 812 females diagnosed with ovarian cancer, 
Rossing et al (19) found that the risk of endometrioid/clear cell 
ovarian cancer for patients with endometriosis was three-fold 
greater compared with population-based controls. By contrast, 
there was no increase in the risk associated with other ovarian 
cancer histological sub-types.

Benign serous neoplasia arising from persistent ovarian 
remnants has been documented in 5 cases (Table I) (10,15). 
These studies highlight the neoplastic potential of ovarian 
remnants and further discuss the available data on the risk 
of malignant transformation, as spontaneous resolution of 
a neoplasm is unlikely and there is evidence for malignant 
transformation of certain benign serous tumors. Between 
10 and 15% of serous cystadenomas show atypical serous 
epithelial proliferation with hyperchromic and rounded nuclei 
and evident nucleoli. The transition from benign to malignant 
epithelium in serous ovarian tumors has been described 
by Puls et al (23). The review of 96 cases of ovarian serous 
and mucinous cystadenocarcinoma, lead to the observation 
of benign epithelium adjacent to an area of borderline or 
malignant epithelium in 74 tumors (79%), and a site of epithe-
lium transition was noted in 38 (40%). These findings are in 
agreement with epidemiological and molecular genetic data 
indicating that there is potential for malignant transformation 

in certain benign serous or mucinous ovarian tumors. As indi-
cated by Mahdavi et al (15), ovarian cancer may be prevented 
in these cases by removal of the tumors, particularly in post-
menopausal patients.

Time to ORS. To date, there has been no clear data regarding 
the time interval between ORS and neoplasia found within 
ovarian remnants. The mean time to the development of adeno-
carcinoma in ovarian remnants is 12.6 years (range, 2-54 years) 
after previous surgery. 

3. Incidence

The incidence of adenocarcinoma and cystadenoma in ovarian 
remnants cannot be realistically calculated from the current 
small number of published series. Among the 186 patients 
included in the largest study by Magtibay et al (2), no cases of 
adenocarcinoma were encountered following excision of the 
ovarian remnants. The first case of ORS following laparoscopic 
salpingo-oophorectomy was described by Nezhat et al (13), 
however, no adenocarcimona was observed during follow-up. 
Furthermore, Kho et al (6) reviewed the outcomes and patho-
logical findings of 20 cases of ORS, and 2 were found to exhibit 
malignancies in the remnant ovarian tissue. The incidence of 
ORS and the subsequent development of malignancies have 
increased. This may be due to the increasing numbers of lapa-
roscopic oophorectomies that are being performed (8,9,11-13).

4. Symptoms and clinical features

Abdominal pain due to the compression of adjacent structures 
by a pelvic mass is the major symptom of ORS. In certain 
cases, this pelvic mass is only detected incidentally. However, 

Table I. Characteristics of malignant and benign ovarian tumors developing in ovarian remnants.

Case Age, years Presenting symptoms Time to ORS, years Histological type Ref.

  1 48 Pain 3.5 Clear cell adenocarcinoma (25)
  2 74 Pain   2 Mucinous cystadenocarcinoma (6)
  3 78 Pelvic mass 52 Endometrioid adenocarcinoma (6)
  4 68 Pain NA Adenocarcinoma (26)
  5 61 Pain NA Adenocarcinoma (27)
  6 69 Pain NA Adenocarcinoma (28)
  7 53 Pain NA Endometrioid adenocarcinoma (29)
  8 69 Pain 14 Endometrioid adenocarcinoma (16)
  9 67 Pelvic mass NA Borderline serous cystadenoma (31)
10 76 Pain   2 Endometrioid adenocarcinoma (30)
11 58 Pain 10 Mucinous cystadenocarcinoma (14)
12 65 Pain NA Endometrioid adenocarcinoma (3)
13-15 51.3 (mean) Pain (n=2), Pelvic mass (n=1) NA Serous cystadenoma (n=3) (15)
16-22 46.0 (mean) Pain (n=7) NA Simple cyst (n=7) (34)
23-33 38.6 (mean) Pain (n=11) NA Serous cyst (n=2), simple cyst (n=9) (10)

ORS, ovarian remnant syndrome; NA, not available.
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the complaints issued by patients subsequently diagnosed with 
ORS can vary; pain can present as either cyclic or chronic, 
and may be described anywhere in the ranges of pressure 
or a dull ache to severe, sharp or stabbing pains (13,24). 
Lower back pain, dyspareunia, variable bowel symptoms, 
pelvic masses or ureteral compression may also be encoun-
tered (13,24). In patients with ovarian cancer developing in 
ovarian remnants, the most common presenting symptom is 
pain (n=12) (3,6,14-16,25-30). In 3 patients, the presenting 
sign is a pelvic mass found incidentally during routine 
check-up (6,15,31).

MR imaging findings and a significantly elevated 
CA125 level indicate malignant changes, although a normal 
CA125 level does not preclude the diagnosis. In contrast to 
the classic presentation of ovarian cancer, ascites does not 
appear to be an associated feature, as the tumor tends to have 
a retroperitoneal location (15,16). Blood follicle-stimulating 
hormone (FSH) levels are useful in confirming the diagnosis 
of ovarian remnants (13,32), particularly when the levels are in 
the premenopausal range (<40 mIU/ml) in patients who have 
undergone BSO. However, as the functioning ovarian tissue 
that remains is only able to produce estradiol levels that cannot 
suppress gonadotripin, a FSH level of >40 mIU/ml does not 
exclude the diagnosis.

5. Comments

A predisposing factor for ORS is increased vascularity, which 
causes hemostasis, endometriosis, pelvic inflammatory disease, 
pelvic adhesions and altered anatomy, causing difficulties 
similar to the problems observed with neoplasms and endo-
metriosis (1-9). The most common preexisting conditions for 
this complication include endometriosis and prior abdominal 
surgery. Ovarian remnants are commonly encased in adhe-
sions due to the preexisting conditions and prior surgeries. 
Pain and compression of the adjacent structures are caused 
by functional changes to the ovarian remnant that result in an 
increased ovarian volume within a fixed space (33). 

Neoplasia may be found within the ovarian remnant tissue. 
Malignant transformation can also occur within the ovarian 
remnant tissues. In addition to the case of endometrioid adeno-
carcinoma described in the original study by Shemwell and 
Weed (3), other case studies of malignancies discovered in 
ovarian remnant tissue have been published in the international 
medical literature (Table I). A case study by Ichigo et al (25) 
described 1 patient from this series, a 48-year-old female who 
developed a primary ovarian clear cell carcinoma diagnosed 
through a routine gynecologic examination three years and 
five months following total abdominal hysterectomy and 
BSO for endometriosis. This is the first report of a case with a 
primary ovarian clear cell carcinoma developing in the ovarian 
remnant. It is important to recognize that unexplored pelvic 
masses may represent malignant neoplasms, thus forbidding 
conservative medical management. 

Although ORS is a rare condition with an incidence that 
is difficult to determine, the syndrome can occur following 
a previous BSO. The majority of cases of patients with ORS 
are managed by laparotomy, however, the recent literature on 
predominantly minimally invasive approaches has used the 
same therapeutic outcome known to produce an excellent 

outcome. An unexplored pelvic mass following BSO may 
represent a neoplasia with malignant potential. The risk of 
the onset of ORS and subsequent malignant involvement 
may mandate complete surgical resection, which may be the 
only effective therapy to avoid the recurrence of symptoms. 
In endometriosis cases, performing a complete excision of the 
endometriosis and ovarian tissues in the initial surgery can 
prevent the recurrence of endometriosis, and subsequently 
the development of ORS and any possible ovarian malignant 
transformation.

References

 1. Magtibay P and Magrina J: Ovarian remnant syndrome. Clin 
Obstet Gynecol 49: 526-534, 2006.

 2. Magtibay PM, Nyholm JL, Hernandez JL and Podratz KC: Ovarian 
remnant syndrome. Am J Obstet Gynecol 193: 2062-2066, 2005.

 3. Shemwell RE and Weed JC: Ovarian remnant syndrome. Obstet 
Gynecol 36: 299-303, 1970.

 4. Kho RM and Abrao MS: Ovarian remnant syndrome: etiology, 
diagnosis, treatment and impact of endometriosis. Curr Opin Obstet 
Gynecol 24: 210-214, 2012.

 5. Fukunaga M, Nomura K, Ishikawa E and Ushigome S: Ovarian 
atypical endometriosis: Its close association with malignant 
epithelial tumours. Histopathology 30: 249-255, 1997.

 6. Kho RM, Magrina JF and Magtibay PM: Pathologic findings and 
outcomes of a minimally invasive approach to ovarian remnant 
syndrome. Fertil Steril 87: 1005-1009, 2007.

 7. Minke T, DePond W, Winkelmann T and Blythe J: Ovarian remnant 
syndrome: study in laboratory rats. Am J Obstet Gynecol 171: 
1440-1444, 1994.

 8. Na KY, Sung JY, Won KY, Kim GY, Lim SJ and Lee SH: Ovarian 
remnant syndrome at the trochar site: a report of a rare compli-
cation following laparoscopic ovarian surgery. Korean J Pathol 47: 
304-306, 2013.

 9. Zapardiel I, Zanagnolo V, Kho RM, Magrina JF and Magtibay PM: 
Ovarian remnant syndrome: Comparison of laparotomy, lapa-
roscopy and robotic surgery. Acta Obstet Gynecol Scand 91: 
965-969, 2012.

10. Arden D and Lee T: Laparoscopic excision of ovarian remnants: 
retrospective cohort study with long-term follow-up. J Minim 
Invasive Gynecol 18: 194-199, 2011.

11. Chao HA: Ovarian remnant syndrome at the port site. J Minim 
Invasive Gynecol 15: 505-507, 2008.

12. Kamprath S, Possover M and Schneider A: Description of a 
laparoscopic technique for treating patients with ovarian remnant 
syndrome. Fertil Steril 68: 663-667, 1997.

13. Nezhat C, Kearney S, Malik S, Nezhat C and Nezhat F: Laparoscopic 
management of ovarian remnant. Fertil Steril 83: 973-978, 2005.

14. Donnez O, Squifflet J, Marbaix E, Jadoul P and Donnez J: 
Primary ovarian adenocarcinoma developing in ovarian remnant 
tissue ten years after laparoscopic hysterectomy and bilateral 
salpingo-oophorectomy for endometriosis. J Minim Invasive 
Gynecol 14: 752-757, 2007.

15. Mahdavi A, Kumtepe Y and Nezhat F: Laparoscopic management 
of benign serous neoplasia arising from persistent ovarian remnant. 
J Minim Invasive Gynecol 14: 654-656, 2007.

16. Narayansingh G, Cumming G, Parkin D and Miller I: Ovarian 
cancer developing in the ovarian remnant syndrome. A case 
report and review of the literature. Aust NZ J Obstet Gynaecol 40: 
221-223, 2000.

17. Melin A, Lundholm C, Malki N, Swahn M, Sparen P and Bergqvist 
A: Endometriosis as a prognostic factor for cancer survival. Int J 
Cancer 129: 948-955, 2011.

18. Oral E, Ilvan S, Tustas E, Korbeyli B, Bese T, Demirkiran F, 
Arvas M and Kosebay D: Prevalence of endometriosis in malignant 
epithelial ovary tumours. Eur J Obstet Gynecol Reprod Biol 109: 
97-101, 2003.

19. Rossing MA, Cushing-Haugen KL, Wicklund KG, Doherty JA and 
Weiss NS: Risk of epithelial ovarian cancer in relation to benign 
ovarian conditions and ovarian surgery. Cancer Causes Control 19: 
1357-1364, 2008.

20. Worley MJ, Welch WR, Berkowitz RS and Ng SW: 
Endometriosis-associated ovarian cancer: a review of patho-
genesis. Int J Mol Sci 14: 5367-5379, 2013.



IMAI et al:  NEOPLASIA DEVELOPMENT IN OVARIAN REMNANTS6

21. Kobayashi H, Sumimoto K, Moniwa N, Imai M, Takakura K, 
Kuromaki T, Morioka E, Arisawa K and Terao T: Risk of developing 
ovarian cancer among women with ovarian endometrioma: a cohort 
study in shizuoka, Japan. Int J Gynecol Cancer 17: 37-43, 2007.

22. Brinton LA, Sakoda LC, Sherman ME, Frederiksen K, Kjaer SK, 
Graubard BI, Olsen JH and Mellemkjaer L: Relationship of benign 
gynecologic diseases to subsequent risk of ovarian and uterine 
tumors. Cancer Epidemiol Biomark Prev 14: 2929-2935, 2005.

23. Puls LE, Powell DE, DePriest PD, Gallion HH, Hunter JE, Kryscio 
RJ and van Nagell JR Jr: Transition from benign to malignant 
epithelium in mucinous and serous ovarian cystadenocarcinoma. 
Gynecol Oncol 47: 53-57, 1992.

24. Johns DA and Diamond MP: Adequacy of laparoscopic oopho-
rectomy. J Am Assoc Gynecol Laparosc 1: 20-23, 1993.

25. Ichigo S, Takagi H, Matsunami K, Murase T, Ikeda T and Imai 
A: Clear cell carcinoma developing in remnant ovary after hyster-
ectomy and bilateral salpingo-oophorectomy for endometriosis. J 
Gynecol Surg (In Press).

26. Fueyo J, Garcés JM, Soriano JC, Coll J and Rubiés-Prat J: 
Adenocarcinoma of the ovary in the ovarian remnant. Rev Clin 
Esp 186: 415-416, 1990 (In Spanish).

27. Brühwiler J and Lüscher K: Ovarian cancer in the ovarian remnant 
syndrome. Geburtshilfe Frauenheilkd 51: 70-71, 1991 (In German).

28. Glaser D, Bürrig KF and Mast H: Ovarian cancer in ovarian 
remnant syndrome? Geburtshilfe Frauenheilkd 52: 436-437, 
1992 (In German).

29. Elkins TE, Stocker RJ, Key D, McGuire EJ and Roberts JA: 
Surgery from ovarian remnant syndrome. Lessons learned from 
difficult cases. J Reprod Med 39: 446‑448, 1994.

30. Dereska NH, Cornella J, Hibner M and Magrina JF: Mucinous 
adenocarcinoma in an ovarian remnant. Int J Gynecol Cancer 
14: 683-686, 2004.

31. Kazadi Buanga J, Laparte Escorza MC and Lopez Garcia G: 
Ovarian remnant syndrome. A case report of a malignancy. 
J Gynecol Obstet Biol Reprod (Paris) 21: 769-772, 1992.

32. Scott RT, Beatse SN, Illions EH and Snyder RR: Use of the 
GnRH agonist stimulation test in the diagnosis of ovarian 
remnant syndrome. A report of three cases. J Reprod Med 40: 
143-146, 1995.

33. Koch MO, Coussens D and Burnett L: The ovarian remnant 
syndrome and ureteral obstruction: medical management. 
J Urol 152: 158-160, 1994.

34. Fat BC, Terzibachian JJ, Bertrand V, Leung F, de Lapparent T, 
Grisey A, Maillet R and Riethmuller D: Ovarian remnant 
syndrome: diagnostic difficulties and management. Gynecol 
Obstet Fertil 37: 488-494, 2009 (In French).


