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Abstract: Undescended ovary (UO) is an uncommon congenital condition characterized 
by the presence of the adnexa above the common iliac vessels, with an estimated incidence 
of 0.3–2%. Because of its rarity, it is usually presented as a case report. A thorough 
knowledge of the ovarian embryological development is essential for the clinician, who 
must be warned about the possibility of associated Müllerian and renal malformations. 
There may be asymptomatic patients, incidentally diagnosed during infertility evaluation, 
but when symptoms occur, these are unspecific and most often this disorder is misdiag-
nosed, the accurate diagnosis being established intraoperatory. The malignant potential of 
an UO is accepted, although no such cases were reported. The role of the UO in infertility is 
still unclear, despite evidence of its normal function. Complications are linked to the ovary 
(cyst formation, cyst ruptures or tumors) or to the undescended fallopian tube (ectopic 
pregnancies). The management should be conservative, but there is no consensus about 
whether it is necessary to excise the ipsilateral undescended tube. We included a short case 
presentation of an UO cystadenoma misdiagnosed as a renal cyst, which depicts all 
diagnostic and management dilemmas and inspired us to write this review. The present 
literature review includes all the cases reported from the early 20th century to the present, 
with updated data about epidemiology, pathophysiology, clinical and imaging diagnosis, 
treatment options and prognosis of this rare condition. This paper aims to establish some 
directions in the diagnosis and management of similar patients and to remind us that, no 
matter how advanced the imaging investigation techniques might be, a correct preoperative 
diagnosis may often be missed. 
Keywords: undescended ovary, ovarian maldescent, undescended fallopian tubes, 
maldescent fallopian tube, ovarian cyst, ectopic tubal pregnancy

Introduction
Undescended ovary (UO), defined by the presence of the superior adnexal pole above 
common iliac vessels, is a rare gynecological condition, usually found as case reports 
in medical publications. Due to the common embryological origin of both genital and 
renal tract, UO frequently occurs in association with Müllerian and renal 
malformations.1–3 It is difficult to establish the diagnosis of UO based on clinical 
signs and symptoms, due to their lack of specificity, or because most the patients 
(60%) are asymptomatic.4–6 In the asymptomatic cases, UO is incidentally discov-
ered during the investigations for infertility.7 Usually, only complicated UO are 
symptomatic. Complications may be linked to the ovary (cyst formation, cyst 
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ruptures or tumors) or to the undescended non- 
communicating fallopian tube (4% risk of ectopic pregnan-
cies). These cases are often misdiagnosed, physicians rather 
considering other more frequent etiologies of the acute 
abdominal pain in female patients, such as acute appendi-
citis, corpus luteum cyst rupture, ectopic pregnancy or 
ovarian torsion.6,8 Imaging investigations such as ultraso-
nography (USG), hysterosalpingogram (HSG) or magnetic 
resonance imaging (MRI) are more useful to an accurate 
diagnosis.9,10 But even these advanced techniques are 
sometimes ineffective, and the UO is discovered during 
laparotomy or laparoscopy.11,12 As undescended ovaries 
have a normal function if there are no malignant features, 
the management should be conservative.13–15 The malig-
nant potential of an UO is accepted, although no such cases 
have been reported.16,17 The role of the UO in infertility is 
still unclear.2,18 The aim of the present review is to provide 
a complete and accurate picture of this rare pathology, 
including documented cases from the early 20th century 
to the present. We classified the cases according to the 
presence of symptoms and age of the patients, hoping to 
capture specific aspects useful for other colleagues facing 
the same pathology and for establishing some directions in 
the diagnosis and management of similar cases.

Methods
A literature review was performed to identify all relevant 
medical papers from Medline, PubMed, Citationsy 
Archives and ResearchGate databases focused on the fol-
lowing keywords in different combinations: undescended 
ovary, ovarian maldescent, undescended fallopian tubes, 
maldescent fallopian tube, ovarian cyst, ectopic tubal preg-
nancy. Only the articles written in English were selected. 
The references of the initially identified publications and 
the similar articles were assessed and eventually added to 
the present review. In addition, observations gathered from 
the medical literature were supplemented with results and 
practical conclusions obtained through authors’ personal 
research. Our searches yielded a total of 184 articles, but 
only 66 formed the basis of this review, as shown in the 
PRISMA flow diagram of the selection process (Figure 1).

The vast majority (n=48) are case reports, four of them 
including some data from literature review. We found only 
2 mini-reviews, but these were quite incompletely docu-
mented. For instance, Altinay-Kirli et al in 2017 reported 4 
cases of pediatric patients but our research found that by 
2017 there were 9 such cases.11 We gathered data about 
epidemiology, pathophysiology, clinical and imaging 

diagnosis, complications, treatment options and prognosis 
of this rare condition. Our research findings were grouped 
into 3 tables containing useful information for an accurate 
diagnosis and management (Table 1: pediatric patients, 
Table 2: symptomatic adult patients and Table 3: asympto-
matic adult patients). For an easier understanding of this 
review’s results, we decided to write a paragraph of dis-
cussions at the end of each section.

Definition and Terminology Issues
The first classification system of an abnormal located ovary 
was created by Wharton in 1959.19 There were two groups: 
accessory (ovarian tissue located near and connected to 
a normally placed ovary) and supernumerary (at a distance 
from normal ovaries). Because this classification supposed the 
presence of both normal ovaries and did not include the 
ovarian implant syndrome, in 1991 Lachman and Berman 
suggested the division into three groups: post-surgical implant, 
post-inflammatory implant, and true ectopic (embryologic).20 

Since then, UO is considered to be a congenital condition 
occurring when its descent is arrested in the retroperitoneal 
space between the lumbar region and its normal position in the 
ovarian fossa. Ectopic ovaries may also be found in other 
abnormal sites such as omentum, mesentery, inguinal canal, 
or attached to the uterus or bladder,15 as a consequence of the 
autoamputation of the ovary followed by autotransplantation 
in other sites.21,22

The pelvic brim was initially considered to be the land-
mark for UO.23,24 In a study based on pelvic MRI examina-
tions, Allen et al used the pelvic brim (a line from the 
superior margin of the symphysis pubis to the sacral promon-
tory) as the imaging landmark for analysis. The incidence of 
UO was higher compared to the one found when the land-
mark was the common iliac artery bifurcation. Hence, in 
correlation with prior studies, they considered the second 
landmark for defining incomplete ovarian descent.9

Embryology
Both urinary and genital systems develop from the intermedi-
ate mesoderm located on each side of the spine on the posterior 
wall of the abdomen. During the 4th intrauterine week in the 
thoraco-lumbar region the mesonephros and the mesonephric 
or Wolffian ducts will develop.25 In the 5th week, on the 
medial side of the mesonephros appears the genital or gonadal 
ridge, by proliferation of the coelomic epithelium and the 
underlying mesenchyme.26 At the same time develop the 
paramesonephric or Müllerian ducts as an invagination of 
the coelomic epithelium lateral to the Wolffian ducts.27 The 
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cephalic segments of the Müllerian ducts will form the fallo-
pian tubes, while the distal parts fuse at the end of the second 
fetal month to form the uterus, cervix and the upper part of 
the vagina. In the third week primordial germ cells form in the 
endoderm of the posterior wall of the yolk sac, near the 
allantois. They will migrate toward the genital ridge, where 
they arrive in the 6th week, forming the indifferent gonad.25,26 

In the absence of the SRY gene (sex-determining region on the 
Y chromosome), females produce estrogen instead of testos-
terone and do not produce anti-Müllerian factor. 
Consequently, the Wolffian ducts degrade, the Müllerian 
ducts will form the female internal sex organs, and the indif-
ferent gonad becomes ovary. The ovaries can be identified in 
the 10th week. The follicle formation starts at 10–11 weeks of 
pregnancy, and in the 16th week there already exist primordial 
follicles.26 During the 6th month will also appear secondary 
(preantral) follicles, and at the end of the third trimester of 

pregnancy some tertiary De Graaf follicles can be found.7 

Starting from the third month of fetal life, the ovaries descend 
guided by the gubernaculum attached to the inferior pole.17 

The cranial part of the gubernaculum forms the proper ovarian 
ligament and its caudal part becomes the round ligament of the 
uterus.28 The superior pole of the fetal ovary is attached to the 
cranial genital ligament, which becomes the infundibulopelvic 
ligament.14,29 In the 5th fetal month the ovaries should be 
located in the iliac region and at birth they reach the pelvic 
inlet, but it is only during the immediate postpartum period 
that they complete the descent into the ovarian fossa.30,31

Pathogenesis and Associated 
Malformations
The underlying mechanism of ovarian maldescent is still 
to be elucidated. There are theories supporting an impaired 

Figure 1 PRISMA flow diagram of search and study selection process. 
Note: PRISMA figure adapted from Liberati A, Altman D, Tetzlaff J, et al. The PRISMA statement for reporting systematic reviews and meta-analyses of studies that evaluate 
health care interventions: explanation and elaboration. Journal of clinical epidemiology. 2009;62(10). Creative Commons.67
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descent of the gonads into the true pelvis caused by the 
gubernaculum failure to attach to the inferior pole of the 
ovary.32,33 Another theory is a retarded differential growth 
of the urogenital ridge’s specific region responsible for the 
formation of the ovaries and fallopian tubes.34,35

UO may occur in patients with normal uterus. 
However, although the ovarian embryological develop-
ment follows a different path than the uterus and fallopian 
tubes, the UO incidence is higher in the presence of 
uterine anomalies, particularly the unicornuate uterus 
(UU) caused by a lack of development of one Müllerian 
duct or by a disturbed descent to its proper location.36,37 

This fact supports the theory of a multifactorial polygenic 
process at the end of the second gestational month.8,11,14 

Some claim that the abnormal ovarian migration could 
affect the paramesonefrotic fusion,4,32 while others 
hypothesize that the descent of the ovary depends on 
a proper development of the Müllerian system.30,33

Due to the common embryological origin, UO may 
occur in conjunction with renal malformations such as 
agenesis, ectopic kidney, double renal pelvis and horse-
shoe kidneys.14,19,20

Other rare associations reported in the literature are 
appendicular or colonic anomalies,31,38 double inferior 
vena cava,35 and intestinal malrotation.11 Recently. an 
exceedingly rare association with dermatomyositis and 
myasthenia gravis was reported.39 In cases of autoimmune 
diseases, the diagnosis of UO is detected incidentally dur-
ing a careful screening and, if those conditions require 
corticotherapy (dexamethasone), this therapy should be 
used with special care, like in postoperative care, and 
should not determine adverse effects.40,41

Incidence
Undescended ovary was described for the first time in 
1926 by Evans and Cade, under the name “Ectopic 

Table 1 Cases in Pediatric Population

Authors, Year Laterality Müllerian 
Malformations

Renal 
Malformations

Methods of 
Diagnosis

Preoperative 
Diagnosis

Postoperative 
Diagnosis

Surgical 
Treatment

Pidcock et al, 193043 Bilateral None Not listed Laparotomy Acute 

appendicitis

Bilateral UO Oophorectomy

Walker et al, 193543 Right None Not listed Laparotomy Acute 

appendicitis

Right UO Oophorectomy

Rock et al, 198623 Bilateral Cervix atresia None Laparotomy Not listed Bilateral UO Not listed

Campbell et al, 198854 Right None Not listed Laparotomy Abdominopelvic 

mass

Cystadenofibroma Oophorectomy

Trinidad et al, 20044 Left MRKH Left RA MRI, USG None None None

Kives et al, 200430 Bilateral Bicornuate 

uterus

None CT, laparoscopy Intestinal 

duplication

Ruptured ovarian 

hemorrhagic cyst

None

Mama et al, 201265 Right Left UU None Colonoscopy, CT, 

USG, laparoscopy

Acute 

appendicitis

Right UO Oophorectomy

Das et al, 201453 Right Left UU None USG, MRI, 

laparoscopy

Intestinal 

duplication

Serous cystadenoma Cystectomy

Suh et al, 20165 Right Left UU None USG, MRI, 

laparoscopy

Retroperitoneal 

pseudocyst

Ruptured ovarian 

hemorrhagic cyst

Salpingectomy

Sekmenli et al, 20176 Right None None USG, CT, laparotomy Renal cyst, 

mucocele

Ruptured ovarian 

hemorrhagic cyst

Cystectomy

Kirli et al, 201711 Right Left UU Right pelvic 

kidney

USG, MRI, 

laparotomy

Duplication cyst Right UO Ovarian 

fixation

Present case Right Left UU Right RA USG, MRI, 

laparotomy

Retroperitoneal 

(renal) cyst

Serous cystadenoma Salpingo- 

ovariectomy

Abbreviations: MRKH, Mayer-Rokitansky-Küster-Hauser syndrome; UU, unicornuate uterus; RA, renal agenesis; UO, undescended ovary; USG, ultrasonography; CT, 
computed tomography; MRI, magnetic resonance imaging.
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Table 2 Symptomatic Cases in Adult Patients

Authors, Year Laterality Müllerian 
Malformation

Renal 
Malformation

Methods of 
Diagnosis

Preoperative 
Diagnosis

Postoperative 
Diagnosis

Surgical 
Treatment

Evans et al, 

192542

Right Left UU Not listed LT Acute 

appendicitis

Right UO Ovariectomy

Walker et al, 

193543

Right None Not listed LT Acute 

appendicitis

Pyosalpinx 

Right UO

Salpingo- 

ovariectomy

Adnopoz et al, 

195138

Left None Not listed LT Left ovarian 

cyst torsion

Pseudomucinous 

cystadenoma

Cystectomy

Nichols et al, 

195152

Right Left UU Right RA Cystoscopy 

IVP, LT

Acute 

cholecystitis

Hemorrhagic 

lutein cyst

Oophorectomy

Dabby et al, 

19775

Right Left UU Right RA IVP, LT None Ectopic 

pregnancy

Not listed

Granat et al, 

198146

Left Right UU Left RA IVP, HSG LT Ectopic 

pregnancy

Ectopic 

pregnancy

Not listed

Rock et al, 

198623

Right Bicornuate 

uterus

None LT Not listed Not listed Not listed

Left Right UU Bilateral 

malrotation

LT Not listed Not listed Not listed

Left Right UU Left RA LT Not listed Not listed Not listed

Bilateral Cervix atresia None LT Not listed Not listed Not listed

Brown et al, 
198724

Left Right UU Left RA IVP, USG LT Ectopic 
pregnancy

Ruptured tubal 
pregnancy

Salpingectomy

Seoud et al, 
19875

Left Right UU Left pelvic 
kidney

LT Ectopic 
pregnancy

Ectopic 
pregnancy

Not listed

Pokoli et al, 
19895,64

Left Right UU None HSG, LS Ectopic 
pregnancy

Ectopic 
pregnancy

Not listed

Timmerman et al, 
198362

Right Left UU Right RA IVP, TVUS, 
LS

Ectopic 
pregnancy

Ruptured tubal 
pregnancy

Salpingectomy

Knudsen et al, 
199463

Left Right UU Left RA USG, LS Ectopic 
pregnancy

Ectopic 
pregnancy

Salpingectomy

Cohen et al, 
200112

Left None None CT, LS Abdominal 
hemangioma

Functional cyst Salpingo- 
ovariectomy

Gabriel et al, 
20025

Right Left UU Right RA IVP, USG LS Ectopic 
pregnancy

Ectopic 
pregnancy

Not listed

Watkins et al, 
200461

Right Left UU Not listed USG, CT LS Appendiceal 
tumor

Right UO None

Trinidad et al, 
20044

Right None None HSG,MRI 
TVUS,

None Right UO None

El-Bishry et al, 

200648

Right Left UU None IVP, USG LS Ectopic 

pregnancy

Ectopic 

pregnancy

Salpingectomy

(Continued)
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ovary”.42 In 1933 Walker used the term of UO in a report 
where he presented a new case and also made reference to 
2 other cases, one dating from 1896.43 We found a case 
report from 1965 by PC Bansal, who discovered an UO 
during a postmortem examination and 2 other reports 
about the same pathology made by Schumacher in 1938 
and Schattenberg in 1940.44 Because of incomplete infor-
mation we did not include these cases in our review.

The estimated incidence of UO is 0.3–2%,1,8,14,45 

although other authors consider it to be 0.3–0.5%.2,6,7,34 

The low incidence might be due to underdiagnosis, since 
ectopic ovaries can be easily missed during routine investi-
gations or are often asymptomatic. The incidence can reach 
up to 22% when congenital uterine anomalies are 
associated,1,9 to 20% in the presence of Mayer-Rokitansky- 
Küster-Hauser syndrome (agenesis of the uterus, cervix and 

Table 2 (Continued). 

Authors, Year Laterality Müllerian 
Malformation

Renal 
Malformation

Methods of 
Diagnosis

Preoperative 
Diagnosis

Postoperative 
Diagnosis

Surgical 
Treatment

Nielsen et al, 

201058

Right Left UU None IVP, USG LS Ectopic 

pregnancy

Ectopic 

pregnancy

Salpingectomy

Desteli et al, 

201331

Left Right UU None USG, MRI LS LUO cyst Paraovarian cyst Cystectomy

Kollia et al, 

201429

Right None Right RA USG, MRI LT RUO Right UO Oophorectomy

Mahmoud et al, 

201450

Right Left UU Right pelvic 

kidney

USG, MRI 

HSG

RUO None None

Pardal et al, 

201660

Right Left UU Not listed USG, LS Ectopic 

pregnancy

Ruptured tubal 

pregnancy

Salpingectomy

Gnanasambanthan 

et al, 201713

Left Right UU Not listed USG, LS Ectopic 

pregnancy

Ectopic 

pregnancy

Salpingectomy

Kabashi et al, 

201628

Right None Right RA USG, MRI Paraovarian 

cysts in RUO

None None

Sinonquel et al, 

20187

Right Left UU None USG, CT LS Mucocele, 

duplication

Right UO None

Ireo et al, 

201817

Right Left UU None HSG, USG 

MRI, LS

Right UO Right UO Salpingo- 

oophorectomy

Bagga et al, 

201836

Right Left UU, Upper 

vaginal atresia

None USG, LS Haematometra Right UO Salpingectomy

Woolnough et al, 
201959

Left Right UU Not listed LS Ectopic 
pregnancy

Ruptured tubal 
pregnancy

Salpingectomy

Jang et al, 
202035

Right Left UU None TVUS, LS Ectopic 
pregnancy

Ectopic 
pregnancy

Salpingectomy

Wei et al, 
202066

Bilateral none none TVUS, LS Ectopic 
pregnancy

Ectopic 
pregnancy

Salpingectomy

Kathopoulis et al, 
202157

Right Left UU Not listed USG, LS Ectopic 
pregnancy

Ectopic 
pregnancy

Salpingectomy

Mariani et al, 
202115

Left Right UU Left RA USG,TVUS 
MRI

None None None

Abbreviations: UO, undescended ovary; UU, unicornuate uterus; RA, renal agenesis; USG, ultrasonography; TVUS, transvaginal ultrasonography; CT, computed 
tomography; IVP, intravenous pyelography; HSG, hysterosalpingography; MRI, magnetic resonance imaging; LS, laparoscopy; LT, laparotomy.
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upper portion of the vagina),10 and to 42% when occurring 
in conjunction with controlateral UU.5,7,14,17,31,46 Ombelet 
et al reported that 62.5% of patients with UU had also UO.47 

The study of Wang et al reported a UO incidence of 28% in 
MRKH patients compared to 5% in females with normal 

uterus.10 The incidence of associated renal abnormalities is 
23%, the most frequent being ipsilateral renal agenesis, 
found by El-Bishri et al in 38% of cases.48

The present literature research found 74 patients, includ-
ing 12 children (16%). In 55 cases there were associated 

Table 3 Asymptomatic Cases in Adult Patients

Authors, Year Laterality Müllerian 
Malformations

Renal 
Malformations

Methods 
of Diagnosis

Verkauf et al, 19992 Bilateral Bicornuate uterus None HSG, LS

Left None None HSG, HS, LS

Right Left UU None HSG, LS

Right None None HSG, LS

Right None None HSG, LS

Van Vorhis et al, 200033 Bilateral Bicornuate uterus None USG, HSG, LS

Görgen et al, 200246 Bilateral Bicornuate uterus None TVUS, HSG, LS

Ombelet et al, 200347 Left Right UU None HSG, MRI, IVP, LS

Left Right UU None HSG, MRI, IVP, HS, LS

Left Right UU Left RA HSG, MRI, LS

Right Left UU Right RA HSG, MRI, IVP, LS

Right Left UU Not listed USG, HSG, MRI

Ombelet et al, 200356 Left Right UU None HSG, USG, MRI, IVP, HS, LS

Ombelet et al, 200345 Left Right UU Left RA HSG, MRI, LS

Right Left UU None USG, MRI

Halil et al, 201018 Right None Not listed USG, LS

Uyar et al, 201137 Right Left UU Right RA USG, MRI, HSG, LS

Ombelet et al, 20113 Right Left UU Right RA HSG, USG, MRI, LS

Shih et al, 201516 Bilateral MRKH Left RA CT, LS

Garg et al, 201634 Bilateral None None TVUS, HSG, MRI, HS, LS

Oride et al, 201649 Bilateral Right UU, SU None USG, HSG, MRI, HS, LS

Verma et al, 201832 Left Right UU None HSG, USG, LS

Mukherjee et al, 202014 Left Right UU Left RA TVUS, HS, LS

Wei et al, 202066 Right None None USG, HS

Bilateral None None TVUS, HS

Left None None LS

Pereira et al, 202155 Right Left UU Not listed HSG

Abbreviations: UU, unicornuate uterus; MRKH, Mayer-Rokitansky-Küster-Hauser syndrome; RA, renal agenesis; SU, septate uterus; USG, ultrasonography; TVUS, 
transvaginal ultrasonography; CT, computed tomography; IVP, intravenous pyelography; HSG, hysterosalpingography; MRI, magnetic resonance imaging; LS, laparoscopy; 
HS, hysteroscopy.
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Müllerian malformations: 1 septate uterus, 2 cervix atresia, 1 
upper vaginal atresia, 2 MRKH, 5 bicornuate uterus, 47 
contralateral UU. Nineteen patients (25.6%) had a normal 
uterus. Renal malformations were not listed for 14 patients, 
but of the remaining 60 cases, 20 (33.3%) had ipsilateral 
renal agenesis. In conclusion, 74.3% of cases had associated 
Müllerian malformations, with a 63.5% incidence of UU. 
Comparing the symptomatic patients (including the chil-
dren) with the asymptomatic group, we found no significant 
differences in terms of Müllerian malformations (76.6% 
versus 70.3%) or renal agenesis (27.6% versus 25.9%).

Clinical Features and Differential 
Diagnosis
An accurate diagnosis based on clinical findings is chal-
lenging because of the nonspecific signs and symptoms 
mimicking other abdomino-pelvic pathologies. There are 
asymptomatic and symptomatic forms. Asymptomatic UO 
is usually discovered during infertility work-up.43,49,50 

Verma et al, in 2018, found 30 reported cases, of which 
60% were asymptomatic and 40% symptomatic.32 Our 
literature research found 47 symptomatic cases (63.5%) : 
12/12 children (100%) and 35/62 adult patients (56.4%). 
In total, there were 77% symptomatic UO and 23% 
asymptomatic forms.

Some anamnestic key features could direct the clini-
cian to an ovarian malposition: cyclic abdominal pain 
above the pelvis (due to cyst formation or ovulation), 
dysmenorrhea or menstrual irregularities, associated uter-
ine or renal malformations or a history of 
infertility.8,12,18,32 When complications such as torsion, 
cyst rupture or ectopic tubal pregnancy occur, they may 
lead to acute surgical abdomen.5,6,15

In terms of differential diagnosis, the most common are 
appendicular pathologies (acute appendicitis, mucocele) or 
gynecological disorders. When abdominal pain is located 
above the pelvis, the differential diagnosis could be intest-
inal duplication or tumors, acute cholecystitis, nephro-
lithiasis or pyelonephritis.5,6,8

As can be seen in Table 1, 11 (91.6%) pediatric cases 
were diagnosed by surgical exploration; 7 (63.6%) were 
laparotomies. In the group of symptomatic adult patients 
(Table 2), 31 (88.5%) were diagnosed by surgical explora-
tion, of which 13 (41.9%) were laparotomies. In terms of 
differential diagnosis and considering a total of 47 symp-
tomatic patients, an ectopic pregnancy was suspected in 15 
(31.9%) cases. Other situations of misdiagnosis include 5 

acute appendicitis, 4 intestinal duplications, 3 appendiceal 
mucocele, 2 renal cysts and 1 acute cholecystitis.

Imaging Diagnosis
Ovarian maldescent may be unilateral or bilateral, but it 
has been reported to be more common on the right side 
and more likely to be located retroperitoneal.33,34

Our literature research found 39 right UO (52.8%), 23 
left UO (31%), and 12 bilateral UO (16.2%). We realised 
a comparative analysis of the laterality and we discovered 
that the incidence of the right UO is 59.5% for the symp-
tomatic group (66.6% in children and 57.1% in adults) and 
40.7% for the asymptomatic group (with 33.3% left UO). 
Acute pain in the right hemiabdomen worries more than 
the left one (appendicitis, cholecystitis), so patients request 
a medical investigation more often in these circumstances, 
which may lead to a higher incidence of the right laterality. 
We hypothesize that the real right–left frequency is 
reflected by tthe asymptomatic group.

From the gross appearance point of view, in most 
instances the UO is elongated in its longitudinal axis and 
often with microcysts.2 The infundibulopelvic ligament is 
shortened while the utero-ovarian ligament is 
elongated.2,34 When UU is associated, the fallopian tube 
on the same side as the UO may have different features. It 
may not be attached to the uterus and only the infundibu-
lum and the fimbriae develop attached to the undescended 
ovary. It also can be found to be rudimentary or of normal 
aspect but elongated.2,24,30,31,35

The first option in imaging investigation is the traditional 
2D ultrasound scan, which allows the detection of uterine 
and renal malformations and may even find a maldescended 
ovary.8,15 3D ultrasonography or transvaginal ultrasound (in 
sexually active patients) may provide additional informa-
tion. However, in pediatric patients it is well known that 
even experienced radiologists can have difficulties visualiz-
ing the ovaries on abdominal USG (agitated or scared 
patients, uncooperative patients, small ovaries, empty blad-
der). Consequently, if the ovary could not be found in its 
normal location, especially when associated with Müllerian 
abnormalities, efforts should be made to locate it.

Among further explorations, magnetic resonance ima-
ging (MRI) represents the first choice, being traditionally 
thought the most sensitive imaging modality for evaluation 
of Müllerian and urinary structures. In addition, it provides 
multiplanar images, clear anatomical detail and tissue 
characterization without ionizing radiation, which is 
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extremely suitable for children and pregnant women.9,10 

During investigations for infertility some cases are 
detected by HSG or salpingoscopy.34,49,51

Ultimately, an accurate diagnosis is made by laparot-
omy or laparoscopy, despite all the advanced imaging 
techniques and especially in cases of acute abdomen. 
Laparoscopy is considered nowadays the gold standard 
for the diagnosis of UO. However, Ombelet et al suggested 
performing routine MRI after ovarian stimulation with 
clomiphene citrate as a better tool than laparoscopy in 
the diagnosis of UO due to lower costs, non-invasivity 
and detection of retroperitoneal structures.47

During the present literature research, we found that 
the following imaging techniques were used to provide an 
accurate diagnosis: 42 ultrasound investigations, 24 MRIs, 
7 CTs, 25 HSG, 8 HSs, 12 IVPs, 20 laparotomies and 43 
laparoscopies (22 in asymptomatic cases). HSG and HS 
were used mostly for women with a history of infertility.

Evolution and Prognostic Concerns
The evolution of the UO should be identical to a normally 
positioned one, with ovulation but also with complications 
such as cyst formation, cyst ruptures or tumors. Our lit-
erature research found 1 torsion,38 1 functional cyst,12 1 
paraovarian cyst,31 4 ruptures of hemorrhagic cysts,5,6,30,49 

and 1 case of pyosalpinx.40

The retroperitoneal position of the ovary may lead to 
a higher risk of malignant changes in analogy with the 
undescended testis.4,16,17,52 After searching the literature 
we found 4 cases of cystadenomas in UO, including our 
patient, but no malignant neoplasms.38,53,54 Thus we can 
conclude that there is no documented association between 
UO and malignancy.

Another unclear relationship is between the UO and 
infertility. There is strong evidence of retrieving oocytes 
from an ectopic ovary,18,33,55 as well as of a spontaneous 
intrauterine pregnancy with a transperitoneal migrated 
oocyte produced from a UO.56,57 In 2016 Suh postulated 
that, for a spontaneous pregnancy to occur, a patient needs 
to possess at least 1 normal tube and 1 functional ovary.5 

A dreaded complication is represented by the ectopic preg-
nancy in an undescended fallopian tube (UFT). In these 
specific cases, ectopic tubal pregnancies seem to be linked 
to the Müllerian malformations not to the UO per se.58–60 

There is a 22% incidence for ectopic pregnancy in a UU with 
rudimentary horn, but only 4% is the estimated risk of 
ectopic pregnancy in patients with isolated UO.5,8,48 Thus, 

with a normal uterus, even with one UO, the pregnancy could 
evolve normally.

Among the 74 cases we found in the literature, there 
were 16 ectopic pregnancies (21.6%), with only 4 compli-
cated cases (ruptured ectopic pregnancy). Except in 1 case, 
all of these patients had contralateral unicornuate uterus.

Principles of Treatment
Because the UO is functional and contains a corpus 
luteum,12,13 conservative treatment of this condition is 
recommended by all the authors. Even incidentally dis-
covered intraoperative UO should not be treated differ-
ently than a normally situated ovary.7,61

Surgical treatment remains indicated for the correction 
of associated Müllerian malformations (uterine septum, 
cervical or vaginal atresia), for complications related to 
UO (torsion, cyst rupture, tumor) and for ectopic preg-
nancy in the UFT. Many authors suggested that, once 
recognized, a non-communicating UFT should be removed 
in order to reduce the risk of ectopic pregnancy and to 
eliminate the competition between the tubes for the trans-
peritoneal migrating sperm or oocyte.48,62–64 Whenever 
surgical management is needed, the final aim is to preserve 
the ovary. As for a normally positioned ovary, uncompli-
cated simple cysts smaller than 50 mm can be treated in 
such a way as to conserve the ovary, ovariectomy remain-
ing indicated only for isolated cases such as necrotic tor-
sioned ovary or malignant features. However, we found 2 
reported cases of UO with recurrent pain, where patients 
decided to excise the malpositioned but otherwise normal 
ovary.17,65

As alternative surgical interventions, we found in-situ 
fixation of the UO for preventing torsion,11 or its transpo-
sition to the posterior wall of the uterus when the other 
ovary is absent or does not respond to ovarian hypersti-
mulation treatment.18 In patients with persistent recurrent 
abdominal pain, denervation of the ovary or ovarian sup-
pression with oral contraceptives were suggested.30,31

This literature research revealed that oophorectomy 
was made in 11 cases: 5 (41.6%) in children and 6 
(17.1%) in adult symptomatic women. Other surgical 
interventions were: 4 cystectomies and 13 salpingectomies 
(11 for ectopic tubal pregnancies, 2 for unaffected undes-
cended tubes). None of the asymptomatic patients (discov-
ered during infertility investigations) had a surgical 
technique involving the ovary or the tube. Through more 
detailed research, we found 6 children and 5 women with 
pathological UO (mainly cystic lesions), so it seems that, 
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unlike the cases of cystic normally located ovaries, non- 
conservative management was preffered.

Practical Applicability: Case 
Illustration
A 14-year-old premenarcheal girl was referred to our 
clinic with abdominal pain in the right iliac fossa and 
flank, followed by nausea and inappetence. Pains had 
started 3 months ago, but they had worsened 2 days before 
presentation. On clinical examination, we found tender-
ness in the right hemiabdomen, without signs of renal 
pathology. Our first diagnosis was acute appendicitis but 
the routine laboratory tests were normal. The USG showed 
in the right flank an anechoic 55mm/40mm cystic tumor, 
well-defined by hyperechoic borders. The uterus seemed to 
be developed according to age, but ovaries could not be 
accurately documented. Our second diagnosis was right 
renal cystic dysplasia or intestinal duplication. We 
requested an abdominal MRI, which showed in the right 
flank a 55mm/40mm-sized mass, with liquid content, well- 
defined, having in the periphery a few cystic images 
(Figures 2 and 3). The left kidney was normal. However, 
although the uterus had a left unicornuate aspect, an ovar-
ian-like structure was described in the right side of the 
pelvis.

After a thorough debate with our radiologists, we 
established the diagnosis of retroperitoneal cyst, probably 
of renal origin, and proceeded to surgical intervention. 
After a median laparotomy we found retroperitoneal in 
the right flank, a 55mm/40mm cystic tumor, with a wide 
insertion onto the posterior abdominal wall, presenting at 
the upper pole an area of tissue suggestive of the ovary 
and a distal fimbriated structure suggesting the fallopian 
tube without contact with the uterus. The appendix and the 
right colon were of normal appearance. The uterus was 
unicornuate on the left side, with normal left tube and 
ovary. Neither the right kidney nor the ureter were visua-
lized. We agreed that the tumor was in fact an undes-
cended ovarian cyst, but because there were dilated 
vessels on the surface and a little solid area inside, we 
decided to perform a right salpingo-oophorectomy. 
Histopathological sections showed a serous cystadenoma 
with a non-communicating fallopian tube. Postoperatively, 
the recovery was uneventful and the patient was dis-
charged from the hospital one week later.

Conclusions
The low incidence of UO might be due to underdiagnosis, 
which confirms that “the eyes do not see what the mind does Figure 2 T2 cor MRI. Blue arrow: cystic tumor; yellow arrow: left ovary.

Figure 3 Cystic tumor on T2 sag MRI.
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not know”. UO should be considered in the differential diag-
nosis of acute or cyclical abdominal pain regardless of age, as 
well as in cases of infertility, especially in patients with an 
absent ovary on the routine USG and with associated renal or 
Müllerian malformations. MRI with or without clomiphene 
citrate ovarian stimulation is the best non-invasive tool for 
a correct diagnosis, while the laparoscopy remains the gold 
standard. Because there is no reported increased incidence of 
malignancy in UO per se, the treatment should be conservative 
in order to spare a malpositioned but otherwise normal func-
tioning ovary. Of great importance is counseling patients with 
an emphasis on the fact that UO is a developmental condition 
rather than a malformation, but with an increased risk of 
infertility or ectopic pregnancy.
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