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CASE REPORT

Ovarian borderline tumor presenting 
as ovarian torsion in a 17‑year‑old patient: 
a case report
Ana Patrícia Vicente1, Andrea Sousa Gomes1, Ligita Jokubkiene2 and Povilas Sladkevicius2*

Abstract 

Background:  Ovarian torsion is a gynecological surgical emergency whose diagnosis remains a challenge. Torsion 
occurs most frequently in women of reproductive age. It is usually associated with the presence of benign masses in 
the ovary, as malignant tumors are less frequent and less prone to undergo torsion.

Case presentation:  We report the case of a 17-year-old Caucasian patient who presented to the emergency depart-
ment with lower abdominal pain. Ultrasonography evaluation revealed a unilateral ovarian lesion, 11.2 cm, with 
features suspicious for malignancy and torsion. The patient was referred for surgical torsion treatment and underwent 
unilateral salpingo-oophorectomy. The pathology report confirmed a serous borderline ovarian tumor with torsion.

Conclusions:  Malignant ovarian torsion in pediatric age groups is rare. Ultrasound examination should be recognized as 
a powerful tool for diagnosis and management, especially when performed by an experienced ultrasonographer.
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Background
Ovarian torsion results from partial or complete rotation 
of the ovary around its axis, leading to obstruction of the 
vascular pedicle [1, 2]. Although it occurs in normal ova-
ries, most frequently it is related to increased ovarian vol-
ume and benign masses [1–3].

Most ovarian masses in pediatric and adolescent patients 
are benign. A study of surgically managed ovarian masses 
in patients up to 19 years of age revealed that 2.3% were 
borderline and 5.3% were malignant, with no reported 
cases of ovarian torsion in either of these groups [4].

The rate of malignancy in ovarian torsion is low. When 
compared with malignant ovarian neoplasms, benign 

lesions have a 12.9-fold increased risk of being involved 
in adnexal torsion [5]. Diagnosis of ovarian torsion is 
challenging, since clinical features can be nonspecific 
and variable. The majority of patients present with lower 
quadrant pain, nausea and vomiting, which can mimic 
many other causes of abdominal pain [6, 7]. A palpable 
abdominal mass can also be present, a feature that is sig-
nificantly associated with malignant masses [4].

Transvaginal sonography (TVS) is widely used for the 
evaluation of adnexal masses, and remains the primary 
diagnostic modality for suspected ovarian torsion [8, 9]. It 
is an accurate method for discriminating between benign 
and malignant lesions, especially when performed by an 
experienced ultrasonographer [10]. Advances in technol-
ogy and the use of color Doppler have been helpful in the 
diagnosis of ovarian torsion, since they have increased 
diagnostic accuracy and positive predictive value [1, 11].

Less frequent and unexpected findings some-
times appear together. Proper, accurate and complete 
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preoperative evaluation is always essential, ensuring the 
best possible outcome for each patient.

We report a case of ovarian torsion with a serous bor-
derline ovarian tumor in a pubertal-aged girl.

Case presentation
A 17-year-old Caucasian girl presented to the emer-
gency department complaining of acute lower abdomi-
nal pain. The pain started suddenly, 2 hours before, in 
the mid-right lower abdomen. She also complained of 
diarrhea earlier that day, but no other symptoms. The 
patient had no remarkable medical history, no surgeries, 
no medication other than hormonal contraceptive pills, 

and no previous pregnancies. The pain remained con-
stant, without relief from nonsteroidal anti-inflammatory 
treatment.

On admission she was hemodynamically stable, no 
fever, with lower mid/right abdominal pain on palpation, 
without peritoneal reaction.

Gynecological evaluation revealed a soft mass 10  cm 
in size in the right lower abdominal quadrant, and no 
other signs. Laboratory evaluation showed no anemia, 
no inflammatory parameters and negative urinary preg-
nancy test (hemoglobin 12.2  g/dL; C-reactive protein 
[CRP] 3.7 mg/L). She was then referred to the ultrasound 
department for transvaginal ultrasound evaluation, 

Fig. 1  Grayscale (a–c) and color Doppler (d–f) transvaginal sonography: right ovary multilocular-solid mass, with papillary excrescences and low 
vascularization
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which revealed a right multilocular solid mass, measur-
ing 10.8 × 10.2 × 12.5 cm, with increased vascularization 
and tenderness, suspicious for borderline tumor with tor-
sion (Figs. 1, 2 and 3).

She was referred for emergency laparoscopy, and a 
right salpingo-oophorectomy was performed. Recovery, 
hospital discharge and postoperative follow-up were une-
ventful. The final histopathology analysis confirmed tor-
sion of a serous borderline ovarian tumor.

Discussion and conclusions
Torsion is reported in 1.1–2% of malignant ovarian neo-
plasms [5, 12]. A 15-year analysis of 707 patients with 
proven ovarian torsion reported 13 malignancies: eight 
juvenile granulosa cell tumors, four dysgerminomas, four 
borderline tumors (three serous and one mucinous) and 
two undifferentiated adenocarcinomas. To our knowl-
edge there are only a few reports of torsion in borderline 

serous tumors, and only two in patients under the age of 
19 [3].

Borderline tumors, commonly described as having 
low malignant potential, present papillary projections 
and increased cell proliferation rate, but absent stromal 
invasion [13, 14]. Borderline tumors are often diagnosed 
in the early stage [14]. They are most typically are seen 
in patients 10 years younger than those with other ovar-
ian malignancies, and one third are in women less than 
40 years of age [15]. The prognosis is usually good. For 
stage I disease, the 5-year survival rate is 95–97%, while  
10-year survival is 70–95%, because of late recurrence 
[16]. The most common histological type is serous (50%), 
which presents as bilateral in 30% of cases [14].

Borderline ovarian tumors are asymptomatic in 30% 
of cases, with nonspecific symptoms in 50–60% of cases 
[17]. Most borderline tumors are detected incidentally 
by ultrasound [16], which is recognized as an accurate 
method for distinguishing between benign and malignant 
adnexal masses [10].

It is reported that malignant lesions have a low prob-
ability of undergoing torsion because of their propensity 
to adhere to local structures, due to inflammation, adhe-
sions or local invasion [5]. Whether this applies to bor-
derline tumors is not yet clear, although the scarcity of 
such presentation could point to some similarity in path-
ological behavior.

Ovarian torsion is one of the most common gynecolog-
ical surgical emergencies [12]. It is more frequently seen 
in women of reproductive age, with nearly 75% devel-
oping in women between the ages of 20 and 40 (mean 
32–33.5)  years, although it can occur at any age [6, 7]. 
Our patient was 17 years old. With regard to the pedi-
atric population, one of the largest reviews conducted 
found that 52% of torsions occurred in patients between 
the ages of 9 and 14 years, as a result of increased hor-
mone levels during this period [18].

Fig. 2  Color Doppler transvaginal ultrasonography: twisted ovarian 
pedicle (arrow)

Fig. 3  Grayscale transvaginal ultrasonography: left ovary (a) and uterus (b). Fluid in the pouch of Douglas (arrowhead)
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Early diagnosis is extremely important in any circum-
stance, but is most significance in young women, since it 
may dictate fertility preservation [19, 20]. The preferred  
use of conservative treatment (detorsion and avoidance 
of salpingo-oophorectomy) has slowly increased over 
the past 20 years, to 45%, as it is considered a safe option 
[21, 22]. In the past, some concerns have arisen regard-
ing this approach, often driving the choice of proceeding 
with oophorectomy. The risk for pulmonary embolism, 
difficult evaluation of ovary viability and the possibility of 
an underlying malignancy in an enlarged and edematous 
ovary are some of the main issues [18].

Malignant tumors are a rare underlying cause of tor-
sion [12, 23], and most pathological ovarian masses in 
the pediatric population are benign. However, failure to 
suspect or detect a malignant tumor may compromise 
patient prognosis [4]. One of the largest reviews per-
formed in the pediatric population found a greater likeli-
hood of malignancy in torsion if the mass at presentation 
was greater than 8 cm [3].

In light of the  above, despite the increasing trend 
toward ovarian preservation in ovarian torsion, this may 
not be the proper approach for all, even at a young age. 
Adequate assessment of adnexal masses in cases of tor-
sion, even during urgent patient examination, cannot be 
disregarded. Different and more aggressive management 
may be needed if malignancy is considered.

TVS evaluation is important and the first-choice imag-
ing technique in many centers [24]. It is well known that 
the diagnosis of ovarian torsion is extremely challenging. 
Not infrequently, patients can have subtle or nonspecific 
clinical symptoms, making differential diagnosis difficult 
[6, 7].

Torsion can be partial or complete, with several degrees 
of compromised circulation. As a result, the sonographic 
appearance is affected by the duration and degree of tor-
sion [1, 25, 26].

The most common sonographic finding is the presence 
of an enlarged ovary, with or without a mass, and fluid in 
the cul-de-sac, which is usually a late manifestation [27]. 
Color Doppler for diagnosis of torsion remains contro-
versial because of the dual blood supply to the ovary [22]. 
Sometimes an ovarian twisted pedicle can be identified 
(“whirlpool sign”) [1].

The value of ultrasonography cannot be overempha-
sized, especially when performed by an experienced 
examiner. However, it is imperative to bear in mind that 
even a more common diagnosis, such as ovarian torsion 
in a younger patient, can uncover surprising histopatho-
logical findings such as borderline and malignant ovar-
ian tumors. In the present case, ultrasound examination 
was first requested to assess the likelihood of torsion as 
the cause of the clinical presentation. Proper evaluation 

revealed signs of both suspected torsion and suspected 
malignancy. In addition to the suggestion of laparos-
copy for torsion, the high suspicion regarding the malig-
nant character of the lesion prompted a less conservative 
intervention, even at a young age, diminishing the need 
for a second surgery.

Ultrasonography adds increased accuracy and positive 
predictive value for ovarian torsion diagnosis, and the 
ability to discern benign from malignant lesions, espe-
cially when performed by an experienced ultrasonog-
rapher. At all times, ultrasound examination should be 
recognized as a powerful tool within a comprehensive 
diagnostic and management approach.

Abbreviations
TVS: Transvaginal sonography; CRP: C-reactive protein.

Acknowledgements
Not applicable.

Authors’ contributions
APV collected patient data and described it in the case report, with literature 
review. ASG and LJ revised the images and the case report. PS performed 
the ultrasound examination and revised the images and the case report. All 
authors read and approved the final manuscript.

Funding
Open Access funding provided by Lund University.

Availability of data and materials
All data generated or analyzed during this study are included in this published 
article.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from the patient’s legal guardian(s) 
for publication of this case report and any accompanying images. A copy of 
the written consent is available for review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Obstetrics and Gynecology, Hospital de Cascais - Dr. José de 
Almeida, Lisbon, Portugal. 2 Mälmo Department of Obstetrics and Gynecology, 
Skåne University Hospital, Lund University, Mälmo, Sweden. 

Received: 18 December 2019   Accepted: 23 November 2020

References
	1.	 Lee EJ, Kwon HC, Joo HJ, et al. Diagnosis of ovarian torsion with color 

Doppler sonography: depiction of twisted vascular pedicle. J Ultrasound 
Med. 1998;17:83–9.

	2.	 Graif M, Itzchak Y. Sonographic evaluation of ovarian torsion in childhood 
and adolescence. Am J Roentgenol. 1988;150:647–9.

	3.	 Oltmann SC, Fischer A, Barber R, et al. Pediatric ovarian malignancy 
presenting as ovarian torsion: incidence and relevance. J Pediatr Surg. 
2010;45:135–9.



Page 5 of 5Vicente et al. J Med Case Reports            (2021) 15:7 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	4.	 How JA, Marino JL, Grover SR, et al. Surgically managed ovarian masses at 
Royal Children’s Hospital, Melbourne—19 year experience. J Pediatr Surg. 
2019;05:005.

	5.	 Sommerville M, Grimes DA, Koonings PP, et al. Ovarian neoplasms and 
the risk of adnexal torsion. Am J Obstet Gynecol. 1991;164:577–8.

	6.	 Houry D, Abbott JT. Ovarian torsion: a fifteen-year review. Ann Emerg 
Med. 2001;38:156–9.

	7.	 White M, Stella J. Ovarian torsion: 10-year perspective. Emerg Med Austra-
las. 2005;17:231–7.

	8.	 Davis LG, Gerscovich EO, Anderson MW, et al. Ultrasound and Doppler in 
the diagnosis of ovarian torsion. Eur J Radiol. 1995;20:133–6.

	9.	 Timmerman D, Schwarzler P, Collins WP, et al. Subjective assessment 
of adnexal masses with the use of ultrasonography: an analysis of 
interobserver variability and experience. Ultrasound Obstet Gynecol. 
1999;13:11–6.

	10.	 Valentin L. Prospective cross-validation of Doppler ultrasound examina-
tion and gray-scale ultrasound imaging for discrimination of benign and 
malignant pelvic masses. Ultrasound Obstet Gynecol. 1999;14:273–83.

	11.	 Ben-Ami M, Perlitz Y, Haddad S. The effectiveness of spectral and color 
Doppler in predicting ovarian torsion. A prospective study. Eur J Obstet 
Gynecol Reprod Biol. 2002;104:64–6.

	12.	 Hibbard LT. Adnexal torsion. Am J Obstet Gynecol. 1985;152:456–61.
	13.	 Valentin L, Ameye L, Testa A, et al. Ultrasound characteristics of different 

types of adnexal malignancies. Gynecol Oncol. 2006;102:41–8.
	14.	 RCOG, Ovarian Tumour Panel of. Ovarian epithelial tumours of borderline 

malignancy: pathological features and current status. Br J Obstet Gynae-
col. 1983;90:743–50.

	15.	 Morice P. Borderline tumours of the ovary and fertility. Eur J Cancer. 
2006;42:149–58.

	16.	 Fischerova D, Zikan M, Dundr P, et al. Diagnosis, treatment, and follow-up 
of borderline ovarian tumors. Oncologist. 2012;17:1515–33.

	17.	 du Bois A, Ewald-Riegler N, du Bois O, et al. Borderline tumors of the 
ovary: a systematic review. Geburtsh Frauenheilk. 2009;69:807–33.

	18.	 Oltmann SC, Fischer A, Barber R, et al. Cannot exclude torsion—a 15-year 
review. J Pediatr Surg. 2009;44(6):1212–6.

	19.	 Burnett LS. Gynecologic causes of the acute abdomen. Surg Clin N Am. 
1988;68:385–98.

	20.	 Ashwal E, Krissi H, Hiersch L, et al. Presentation, diagnosis and treatment 
of ovarian torsion in premenarchal girls. J Pediatr Adolesc Gynecol. 
2015;28(6):526–9.

	21.	 Göçmen A, Karaca M, Sari A. Conservative laparoscopic approach to 
adnexal torsion. Arch Gynecol Obstet. 2008;277:535–8.

	22.	 Spinelli C, Buti I, Pucc V, et al. Adnexal torsion in children and adolescents: 
new trends to conservative surgical approach—our experience and 
review of literature. Gynecol Endocrinol. 2013;29:54–8.

	23.	 Lee CH, Raman S, Sivanesaratnam V. Torsion of ovarian tumors: a clinico-
pathological study. Int J Gynaecol Obstet. 1989;28:21–5.

	24.	 Wilkinson C, Sanderson A. Adnexial torsion multimodality imaging 
review. Clin Radiol. 2012;67:476–83.

	25.	 Rosado WM Jr, Trambert MA, Gosink BB, et al. Adnexal torsion: Diagnosis 
by using Doppler sonography. AJR. 1992;159:1251–3.

	26.	 Fleischer AC, Stein SM, Cullinan JA, et al. Color Doppler sonography of 
adnexal torsion. J Ultrasound Med. 1995;14:523.

	27.	 KoKoska ER, Keller MS, Weber TR. Acute ovarian torsion in children. Am J 
Surg. 2000;180:462–5.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Ovarian borderline tumor presenting as ovarian torsion in a 17-year-old patient: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion and conclusions
	Acknowledgements
	References


