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ABSTRACT

Introduction and aim. Ovarian torsion is a rare but significant cause of acute abdomen in children. Diagnosis is challenging
due to nonspecific symptoms. While Doppler ultrasound is essential, it is not definitive. Laparoscopy with detorsion remains the
diagnostic and therapeutic standard. For recurrent and high-risk cases, oophoropexy is considered, but there is no consensus
on its indications or optimal technique. We analyze the diagnostic process, reasons for recurrence, and outcomes of different
oophoropexy techniques.

Description of the case. A premenarchal girl experienced three episodes of ipsilateral ovarian torsion. After the second re-
currence, she underwent laparoscopic oophoropexy via fixation posterior to the uterus to the ovarian fossa with absorbable
sutures, which failed. Following a third torsion, a laparotomy with a subsequent oophoropexy to the round ligament using
non-absorbable sutures achieved a long-term recurrence-free period.

Conclusion. Retorsion remains a significant risk. This case provides a unique intrapatient comparison, demonstrating that the
technical approach influences the outcomes. Fixation to the abdominal wall with non-absorbable sutures proved to be superi-
or in this scenario, preventing further recurrence. The patient’s age and torsion etiology are critical in selecting a fixation meth-
od. This report highlights the potential for oophoropexy failure and offers vital technical insights, underscoring the need for
further studies to standardize practices for fertility preservation.
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Introduction prepubertal patients.! Between 41 and 50% of the cases
Opvarian torsion (OT) is a rare emergency in the pediat- involve an ovarian neoplasm or cyst; however, torsion of
ric population, typically managed by pediatric surgeons normal premenarchal ovaries has also been document-
and gyneacologists.'* It occurs more frequently in ad- ed.>® Diagnosing OT can be challenging due to nonspe-
olescents, but approximately 15% of cases are seen in cific symptoms - such as abdominal pain (lasting hours
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to days), nausea, vomiting, and fever - symptoms that
overlap with many causes of acute abdomen, with ap-
pendicitis being the most common surgical emergency
in patients older than one year. This overlap complicates
the diagnostic process for OT.>¢7

Diagnostic evaluation should encompass a compre-
hensive history, physical examination, laboratory tests
and imaging studies, with ultrasound being the preferred
initial choice for gynecological problems. A CT scan or
MRI might be more appropriate for identifying gastro-
intestinal causes but should not delay any urgent surgical
intervention.® If a surgeon is in charge of the case, a con-
sultation and pelvic examination by a gynecologist might
be beneficial. A vaginal or, in patients not sexually active,
transrectal bimanual examination can be performed;
however, its sensitivity to detect adnexal torsion is low.’

Transabdominal ultrasound is the primary imaging
tool, effective in excluding other conditions such as ap-
pendicitis. Although transvaginal ultrasound offers better
visualization, it is rarely appropriate in children; a tran-
srectal approach may be considered in cooperative pa-
tients. One of the most comprehensive studies shows that
the most common ultrasound characteristics are enlarged
adnexa, whirlpool sign, ovarian stromal oedema with or
without peripherally displaced antral follicles, and free
fluid in the pelvis. In contrast, the follicular ring sign and
the absence of Doppler signals in the twisted organ are
slightly less common features.'® Examiners should also
note that the normal ovarian volume varies with age.'>"
A definitive diagnosis can only be made after laparoscopy,
during which the ovary is detorsed.

Oophoropexy (OPY) refers to a procedure for fix-
ation of the adnexa, used in ovarian transposition in
women before pelvic radiotherapy. It also serves as a
preventive measure against recurrence of OT and the
occurrence of OT in the remaining ovary following oo-
phorectomy. In these cases, OPY is vital for preserving
fertility. While there are several methods of ovarian fix-
ation, specific guidelines regarding the choice of tech-
nique and the number of OT procedures warranting
intervention in a patient are lacking.

Aim

In this case report, we discuss a premenarchal woman
with OT and its recurrence, focusing on the associat-
ed risk factors and management strategies. Additionally,
we aim to highlight indications for OPY, along with its
methods, and technical aspects.

Description of the case

A four-year-old premenarchal girl was admitted to the
department of pediatric surgery with a two-day his-
tory of abdominal pain and one episode of vomiting.
She had previously been healthy, with no chronic ill-
ness or prior surgeries. On examination, her abdomen
was soft, without pathological masses or signs of peri-
toneal irritation, although slight tenderness of the low-
er abdomen was observed. An ultrasound scan of the
right lower abdomen revealed an ovary measuring ap-
proximately 4.3x3.1 cm, along with another measur-
ing 2.0x1.0 cm nearby. Free fluid was observed in the
Pouch of Douglas. Exploratory laparoscopy revealed a

Fig. 1. Schematic laparoscopy view of the pelvis: 1. uterus, 2. round ligament, 3. fallopian tube, 4. utero-ovarian/ovarian
ligament (normal), 5. utero-ovarian/ovarian ligament (long), 6. ovary (normal), 7. ovary (enlarged), 8. uterosacral ligament, 9.
ovarian fossa and broad ligament, 10. suspensory ligament of the ovary, 11. psoas tendon, A - first fixation of the left ovary to

the ovarian fossa, B — second fixation to the round ligament



Should oophoropexy be a standard procedure after ovarian torsion in premenarchal patients? A case-based review of fixation indications and techniques 419

double twisted black left ovary (LO) in the right iliac
fossa. Adnexal detorsion was performed, restoring cir-
culation and the LO was repositioned in the left iliac
fossa. The patient was discharged home seven days lat-
er in good condition.

Six months later, the patient was readmitted with
similar symptoms. An ultrasound confirmed an increase
in the size of the LO. A color Doppler revealed periph-
erally diminished blood flow. An emergency laparosco-
py was performed, which revealed a black triple-torsed
LO this time. Detorsion of the adnexa was performed
that resulted in the return of normal tissue color. The
follow-up ultrasound showed a reduction in the size of
the LO and Doppler flow indicated normal blood flow.
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Fig. 2. An ultrasound scan of the twisted, 3.6x1.4 cm

left ovary (white arrow) in a premenarchal girl. Visible
hypoechogenic mass attached to the upper left side of the
left ovary seven months after an oophoropexy

Fig. 3. Laparoscopic view of the recurrent, triple-twisted
left ovary in a premenarchal girl before detorsion

Due to the OT recurrence, the patient was sched-
uled for a laparoscopic OPY. The right and left ovarian
ligament (OL) were asymmetric, with the left approx-
imately three times longer than the right. The LO was

fixed posterior to the uterus in the ovarian fossa using
two single 4-0 absorbable sutures (Fig. 1). Seventeen
months post-OPY, the patient returned with similar
symptoms and findings as in the previous hospitaliza-
tions. An ultrasound revealed a mass attached to the LO
(Fig. 2). An exploratory laparoscopy identified a triple
twisted black LO (Fig. 3).
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Fig. 4. Postoperative Doppler ultrasound scan of the left
ovary (white arrow) in a premenarchal patient with a left
ovary with visible blood flow after a third torsion and a
second oophoropexy

Detorsion was performed and a gradual, partial res-
toration of circulation was observed. Given the patient’s
history, a laparotomy was performed and LO was fixed
to the round ligament using two non-absorbable sutures
(Fig. 1). Ovarian tissue samples were taken and revealed
both necrotic and healthy ovarian tissue. Tumor mark-
ers, including p-hCG and AFP, were within the normal
ranges. Postoperative ultrasound indicated an enlarged
LO with increased blood flow (Fig. 4). During a 5-year
follow-up period, the patient did not experience any
further recurrences of OT.

Discussion

The unique aspect of our report is the direct intrapatient
comparison of two OPY techniques. The failure of the
initial fixation with absorbable sutures versus the long-
term success of the second procedure with nonabsorb-
able sutures provides a powerful clinical lesson that is
rarely documented in the literature. We believe that fixa-
tion of the ovary to the round ligament, specifically with
nonabsorbable sutures, was a favorable choice for pre-
venting further recurrences. Had the discrepancy in the
lengths of the ovarian ligaments been recognized earlier,
this fixation could have been performed sooner, poten-
tially avoiding multiple operating procedures.

In this case, the patient presented common clini-
cal and ultrasound symptoms of OT, without any ovar-
ian mass. While abdominal pain is present in almost all
patients, including the present one, it is not possible to
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differentiate OT from other pathologies based on symp-
toms." If OT is suspected, an ultrasound with Doppler
flow should be performed."»"* The presence of an ovar-
ian mass, enlargement of the ovary, or absence of vas-
cular flow is highly suggestive of OT; however, some
sources report that Doppler flow in the ovary is pres-
ent in 40% to 73% of OT cases.>>®!* Therefore, a lack of
Doppler flow in an ovary suggests OT, but its presence
does not rule out.”® Those findings may vary among
patients due to causative pathology and the duration
of OT."* Additionally, a small ovarian mass or ovaries
without specific findings may be more closely associat-
ed with the risk of retorsion.' In our patient, a ovary
appeared noticeably larger, likely due to swelling, and
the length of the OL allowed it to be positioned near the
right ovary. Free fluid in the pouch of Douglas was also
visualized.

The literature reports that laparoscopic surgery is
the best diagnostic and therapeutic procedure for pedi-
atric patients.>*'*!” Conservative management, such as
detorsion and preservation of the adnexa, is considered
a safe and effective treatment.”” Even if the ovary ap-
pears necrotic, it generally shows improvement in blood
flow and follicular development after 4-6 weeks.'*!”

Recurrence of OT occurs in 12-19% of the pediat-
ric cases, mainly on the same side, approximately seven
times more often in patients with normal ovaries com-
pared to those with ovarian masses, and is not related
to the presence of menarche at the first episode of tor-
sion.**In premenarchal and adolescent girls, smaller ad-
nexa and loose structure can predispose to recurrence
of OT.” In a prospective cohort study, Tamir Yaniv et al.
report that the length of OL length can be a statistically
significant factor for OT; however, the answer to wheth-
er OPY should be performed in cases of first-episode
OT with a long OL is not clear."

In the case presented, after detorsion and confir-
mation of ovarian viability, the patient was scheduled
for elective laparoscopic OPY. This planned approach
allows for a deliberate evaluation of pelvic anatomy -
including the identification of the elongated ovarian lig-
ament and a controlled fixation procedure, rather than
performing it urgently during the initial emergent tor-
sion surgery.

Most of the literature on indications for OPY is
based on case reports, case series, and small one-cen-
ter experiences. The overall recurrence of OT after
simple laparoscopic detorsion is said to be signifi-
cant and can vary from 36 up to 64%, especially in
the prepuberal population.>?® Research indicates that
performing OPY reduces this risk, but does not com-
pletely exclude it.>!*

There are multiple fixation techniques, but com-
parative evidence is limited (Table 1). Mandarano et al.,
compared four methods, including fixation of the ova-

ry to the round ligament, ovarian fossa, utero-ovarian
ligament, and uterine body, all with non-absorbable su-
tures.” As a result, none of the methods appeared supe-
rior, except for the OPY to the round ligament, which,
contrary to our case, showed a high rate of recurrence.
The authors of the study suspected that this fixation site
alters the normal anatomical position of the ovary to the
greatest extent. However, it is important to note that fix-
ation to the round ligament in this study involved only
five patients and no other publication has confirmed
the inadequacy of this fixation site. In terms of alterna-
tive methods, a study by Yagur et al. compared ovari-
an ligament and ovarian round ligament plication in
women of reproductive age after adnexal torsion with
normal-sized ovaries. Although no statistical signifi-
cance was found, the ovarian-round ligament plication
group experienced recurrence of OT, while the ovarian
ligament plication did not.”

Table 1. Oophoropexy techniques and alternative ovarian
fixation methods performed after episodes of ovarian
torsion in female patients of different age groups, OL,
ovarian ligament, OT - ovarian torsion

Method Note

Oophoropexy  fixation to a uterosacral ligament ' relatively easy, and prevents damage
to the ureter and blood vessels

fixation to a utero-ovarian ligament, proximity of both structures to the
or to the psoas tendon anatomical location of the ovary

fixation to the peritoneumonthe  helps preserve the tubo-ovarian
posterior abdominal wall (ovarian  anatomic relationship

fossa) 2%

fixation to an abdominal wall usinga suggested as an easier technique,
trocar site closure needle * especially for pregnant women with

an enlarged uterus
fixation to the posterior uterine technique reported as effective with
serosa 0% the use of either absorbable or non-
absorbable sutures

fixation to the broad ligament older method, reported in neonatal

patients

fixation to the round ligament * suggested high recurrence rate in

one study, however effective in the

presented case
Alternative plication of the ovarian ligament % - an effective method for longer or
fixation method looser OL; it can be performed during
early pregnancy
Combined fixation of the ovary to the pelvicside for recurring OT cases, mainly when
methods wall with the uteroovarian ligament  laxity of ligaments and enlarged
plication® ovaries (due to, e.g., polycystic
ovaries) are observed

To secure the ovary, we typically employ two su-
tures, size 3-0 or 4-0, which penetrate the ovari-
an cortex, as was demonstrated in our case.’**® There
is, however, no agreement on whether absorbable or
non-absorbable sutures should be used. Some studies,
such as those of Fuchs et al., advocate for nonabsorbable
sutures, possibly due to shorter observation periods and
varying operative techniques.* This highlights the need
for larger comparative studies on suture types. In our
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case, non-absorbable sutures were more effective than
absorbable ones.

It is essential to establish different indications and
surgical techniques for female patients with OT in vari-
ous age groups and adnexal characteristics. Research in-
dicates a negative correlation between patient age and
recurrence rates. Therefore, for premenarcheal girls, in
the absence of ovarian cysts or masses, it might be more
profitable to perform OPY during the first detorsion, as
it could limit the number of recurrences, reoperations,
and their complications. Careful consideration should
be given to the presence of ovarian masses and adnexa
characteristics, particularly OL and discrepancies in
their length. In the case presented, the use of non-ab-
sorbable sutures and fixation of the ovary to the ab-
dominal wall was an optimal choice to prevent further
recurrences.

Conclusion

This case is noteworthy due to the presentation of two
recurrences of the OT despite performing OPY after the
first retorsion. OT and its recurrences can lead to or-
gan loss and infertility, which requires increased aware-
ness from the attending physician. It also provides a
unique clinical comparison that underscores the influ-
ence of surgical technique and suture material choice on
long-term results. More studies are required to reach a
consensus on optimal indications for OPY and its tech-
niques to prevent recurrence.

Declarations
Funding
All sources for funding of the study should be disclosed.

Author contributions

Conceptualization, PS.S., Z.N. and D.].L. Methodology,
PS.S., AK, M.J. and Z.N,; Validation, PS.S., D.J.L. and
PM.; Formal Analysis, Z.N. and D.J.L.; Investigation, Z.N.
A.K. and M.]; Resources, PS.S. and D.J.L.; Data Curation,
ZN., M.J. and A K; Writing — Original Draft Preparation,
ZN., DJL, AK, M]J, PM. and PS.S.; Writing — Review
& Editing, Z.N. and PS.S.; Visualization, P.S.S. and Z.N.;
Supervision, PS.S. and PM.; Project Administration, P.S.S.

Conlflicts of interest
The authors declare no competing interests.

Data availability
No datasets were generated or analyzed during the cur-
rent study.

Ethics approval

Written informed consent was obtained from the pa-
tient’s parents for their anonymized information to be
published in this article.

References

1.

10.

11.

12.

13.

14.

Tasset J, Rosen MW, Bell S, Smith YR, Quint EH. Ovarian
Torsion in Premenarchal Girls. ] Pediatr Adolesc Gynecol.
2019;32(3):254-258. d0i:10.1016/j.jpag.2018.10.003
Bertozzi M, Magrini E, Bellucci C, Riccioni S, Appigna-
ni A. Recurrent Ipsilateral Ovarian Torsion: Case Re-
port and Literature Review. ] Pediatr Adolesc Gynecol.
2015;28(6):e197-€201. doi:10.1016/j.jpag.2015.06.007
Bertozzi M, Esposito C, Vella C, et al. Pediatric Ovarian
Torsion and its Recurrence: A Multicenter Study. ] Pe-
diatr Adolesc Gynecol. 2017;30(3):413-417. doi:10.1016/j.
jpag.2016.11.008

Alberto EC, Tashiro ], Zheng Y, et al. Variations in the ma-
nagement of adolescent adnexal torsion at a single institu-
tion and the creation of a unified care pathway. Pediatr Surg
Int. 2021;37(1):129-135. doi:10.1007/S00383-020-04782-1
Ashwal E, Krissi H, Hiersch L, Less S, Eitan R, Peled Y.
Presentation, Diagnosis, and Treatment of Ovarian Tor-
sion in Premenarchal Girls. ] Pediatr Adolesc Gynecol.
2015;28(6):526-529. doi:10.1016/j.jpag.2015.03.010

Rossi BV, Ference EH, Zurakowski D, et al. The Clinical
Presentation and Surgical Management of Adnexal Tor-
sion in the Pediatric and Adolescent Population. J Pe-
diatr Adolesc Gynecol. 2012;25(2):109-113. doi:10.1016/j.
jpag.2011.10.006

Tseng YC, Lee MS, Chang YJ, Wu HP. Acute abdomen
in pediatric patients admitted to the pediatric emergen-
cy department. Pediatr Neonatol. 2008;49(4):126-134.
doi:10.1016/S1875-9572(08)60027-3

Wattar B, Rimmer M, Rogozinska E, Macmillian M, Khan
KS, Al Wattar BH. Accuracy of imaging modalities for
adnexal torsion: a systematic review and meta-analysis.
BJOG. 2021;128(1):37-44. doi:10.1111/1471-0528.16371
Dragisic KG, Padilla LA, Milad MP. The accuracy of the
rectovaginal examination in detecting cul-de-sac dise-
ase in patients under general anaesthesia. Hum Reprod.
2003;18(8):1712-1715. doi:10.1093/HUMREP/DEG350
Moro F, Bolomini G, Sibal M, et al. Imaging in gyneco-
logical disease (20): clinical and ultrasound characte-
ristics of adnexal torsion. Ultrasound Obstet Gynecol.
2020;56(6):934-943. doi:10.1002/U0G.21981

Stranzinger E, Strouse PJ. Ultrasound of the pediatric fe-
male pelvis. Semin Ultrasound CT MR. 2008;29(2):98-113.
doi:10.1053/J.SULT.2007.12.002

Garel L, Dubais J, Grignon A, Filiatrault D, Van Vliet G.
US of the pediatric female pelvis: a clinical perspective.
Radiographics. 2001;21(6):1393-1407. doi:10.1148/RA-
DIOGRAPHICS.21.6.GOINV041393

Sims MJ, Price AB, Hirsig LE, Collins HR, Hill JG, Titus
MO. Pediatric Ovarian Torsion: Should You Go With
the Flow? Pediatr Emerg Care. 2022;38(6):E1332-E1335.
doi:10.1097/PEC.0000000000002679

Childress KJ, Dietrich JE. Pediatric Ovarian Torsion. Surgical
Clinics of North America. 2017;97(1):209-221. doi:10.1016/
j.suc.2016.08.008



422

European Journal of Clinical and Experimental Medicine 2026; 24 (2): 417-422

15.

16.

17.

18.

19.

20.

21.

22.

23.

Uterine adnexal torsion: pathologic and gray-scale ul-
trasonographic findings - PubMed. https://pubmed.ncbi.
nlm.nih.gov/14998184/ Accessed October 9, 2025.
Daykan Y, Bogin R, Sharvit M, et al. Ovarian size as a risk
factor for recurrent adnexal torsion: Smaller is not better.
J Obstet Gynaecol Res. 2020;46(5):745-751. doi:10.1111/
JOG.14220

Geimanaite L, Trainavicius K. Pediatric ovarian torsion: Fol-
low- up after preservation of ovarian tissue. J Pediatr Surg.
2019;54(7):1453-1456. doi:10.1016/j.jpedsurg.2019.02.004
Tamir Yaniv R, Schonmann R, Agizim R, et al. Correla-
tion between the Length of Ovarian Ligament and Ova-
rian Torsion: A Prospective Study. Gynecol Obstet Invest.
2019;84(1):45-49. doi:10.1159/000490664

Yagur Y, Klein A, Tiosano L, et al. Comparative outcomes
of oophoropexy techniques in preventing recurrent adne-
xal torsion. Arch Gynecol Obstet. 2025;312(4):1317-1325.
doi:10.1007/S00404-025-08128-X/TABLES/4

Mandarano G, Parolini F, Bosisio M, et al. Primary ova-
rian torsion in pediatric patients: is oophoropexy still an
option? A 14-year single-center experience. J Pediatr Ado-
lesc Gynecol. 2025. doi:10.1016/j.jpag.2025.10.008
Hartley J, Akhtar M, Edi-Osagie E. Oophoropexy for
Recurrent Ovarian Torsion. Case Rep Obstet Gynecol.
2018;2018:8784958. doi:10.1155/2018/8784958

Dicken BJ, Billmire DE. Ovarian Cyst and Tumors. Boca
Raton, FL: CRC Press; 2013:967-972. d0i:10.1201/b13198
Abes M, Sarihan H. Oophoropexy in children with ova-
rian torsion. Eur ] Pediatr Surg. 2004;14(3):168-171. do-
i:10.1055/S-2004-817887/1D/15/BIB

24.

25.

26.

27.

28.

29.

30.

Hosny TA. Oophoropexy for ovarian torsion: a new
easier technique. Gynecol Surg. 2017;14(1):7. doi:10.1186/
$10397-017-1001-9

Davis AJ, Feins NR. Subsequent asynchronous torsion of
normal adnexa in children. J Pediatr Surg. 1990;25(6):687-
689. doi:10.1016/0022-3468(90)90365-G

Guileyardo JM. Neonatal ovarian torsion. Am ] Dis
Child. 1982;136(10):945-946. doi:10.1001/ARCHPE-
DI.1982.03970460075017

Djavadian D, Braendle W, Jaenicke F. Laparoscopic
oophoropexy for the treatment of recurrent torsion of the
adnexa in pregnancy: Case report and review. Fertil Steril.
2004;82(4):933-936. doi:10.1016/j.fertnstert.2004.03.048
Tsafrir Z, Hasson J, Levin I, Solomon E, Lessing JB, Azem
FE. Adnexal torsion: Cystectomy and ovarian fixation are
equally important in preventing recurrence. Eur ] Obstet
Gynecol Reprod Biol. 2012;162(2):203-205. doi:10.1016/j.
ejogrb.2012.02.027

Simsek E, Kilicdag E, Kalayci H, Yuksel Simsek S, Parlak-
gumus A. Repeated ovariopexy failure in recurrent adne-
xal torsion: Combined approach and review of the literatu-
re. Eur ] Obstet Gynecol Reprod Biol. 2013;170(2):305-308.
doi:10.1016/j.ejogrb.2013.06.044

Fuchs N, Smorgick N, Tovbin Y, et al. Oophoropexy to
prevent adnexal torsion: how, when, and for whom? J Mi-
nim Invasive Gynecol. 2010;17(2):205-208. doi:10.1016/].
JMIG.2009.12.011



