
Abstract
!

Background: A 32-year-old woman with tubal
factor infertility due to bilateral laparoscopic sal-
pingectomy conceived twins with in vitro fertil-
ization (IVF). She developedmoderate ovarian hy-
perstimulation syndromewhich was treated with
anticoagulant therapy. The subsequent course of
the twin pregnancy was normal until the 17th
week of gestation when she presented to hospital
because of a sharp pain in the right lower abdo-
men which ceased after admission.
Case: Except for a single incident of vomiting, pa-
tient had no other subjective symptoms. The clin-
ical examination showed tenderness of the lower
right abdominal segment on palpation. The sur-
geon and the urologist found no signs of an acute
surgical or urologic condition, and laboratory
findings were within normal reference ranges for
pregnant women. Two days after admission the
pain reappeared; it was now much stronger and
colic-like. The pain was initially located supraum-
bilically but subsequently spread diffusely across
the lower abdomen. Abdominal guarding was
present and laboratory findings showed an in-
crease in inflammatory parameters. An enlarged
and edematous right ovary was found on trans-
vaginal ultrasound.
Conclusion: Exploratory laparotomy via a vertical
midline abdominal transection revealed a tor-
qued necrotic right ovary with elements of in-
flammation and inflammatory adhesions involv-
ing the entire pelvis. The patient underwent
right-sided ovariectomy and adhesiolysis. Recov-
ered was normal and the patient was delivered
of healthy twins in the 37th week of gestation.

Zusammenfassung
!

Hintergrund: Eine 32-jährige Frau mit Infertilität
infolge einer früheren bilateralen Salpingektomie
wurde durch In-vitro-Fertilisation (IVF) schwan-
ger. Kurz darauf entwickelte sie ein ovarielles Hy-
perstimulationssyndrom mittleren Schwere-
grads, das mit Antikoagulanzien behandelt wur-
de. Die Zwillingsschwangerschaft entwickelte
sich normal bis zur 17. Schwangerschaftswoche,
als die Patientin wegen akuter rechtsseitiger
Schmerzen im Unterbauch im Krankenhaus vor-
stellig wurde. Nach der Aufnahme im Kranken-
haus verschwanden die Schmerzen wieder, und
außer einem Fall von Erbrechen hatte die Patien-
tin keine Symptome.
Fallbericht: Bei der klinischen Untersuchung
zeigte sich eine Druckdolenz im rechten Unter-
bauch. Der Chirurg und der Urologe fanden keine
Anzeichen für eine akute chirurgische oder uro-
logische Krankheit, und die Laborwerte waren
im normalen Bereich. Zwei Tage nach der Aufnah-
me im Krankenhaus kamen die Schmerzen wie-
der. Diesmal waren sie intensiver und kolikähn-
lich. Die Schmerzen waren zunächst supraumbili-
kal, um sich danach im ganzen Unterbauch zu
verbreiten. Sie gingen mit abdomineller Abwehr-
spannung einher, und die Laborwerte stiegen an.
Transvaginaler Ultraschall zeigte einen ödematös
veränderten und vergrößerten Eierstock auf der
rechten Seite.
Schlussfolgerung: Bei der explorativen Laparoto-
mie fand man einen nekrotischen rechten Eier-
stock mit mehrfacher Torsion, Anzeichen von Ent-
zündung und Adhäsionen im ganzen Becken-
raum. Die Patientin wurde einer rechtsseitigen
Ovarektomie und einer linksseitigen Adhäsiolyse
unterzogen. Ihre Genesung verlief ohne Zwi-
schenfälle, und sie brachte in der 37. Schwanger-
schaftswoche gesunde Zwillinge per Kaiser-
schnittentbindung zur Welt.

Acute Abdomen in the 17th Week of Twin Pregnancy
due to Ovarian Torsion – A Late Complication of IVF
Akutes Abdomen wegen Torsion des Ovars in der 17. Schwangerschaftswoche
als Spätkomplikation der IVF-Behandlung
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Fig. 1 Ultrasound of the ovaries in the 7th week of gestation.
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Introduction
!

Torsion of a hyperstimulated ovary after in vitro fertilization (IVF)
has been known to occur but is quite rare. The incidence of ovar-
ian torsion after IVF treatment has been reported to range from
0.08 to 0.13% [1,2]. It has also been noted in patients with ovarian
hyperstimulation syndrome (OHSS) following gonadotropin
therapy [3,4] and IVF [5–10]. This is understandable since large
multicystic ovaries are more predisposed to sudden adnexal tor-
sion. Kemmann et al. [3] have suggested that in the presence of
pregnancy (especially multiple pregnancy), the enlarged uterus
may stretch the utero-ovarian ligaments, pushing the ovaries
out of the pelvis. This may then reinforce the enlarged ovariesʼ
propensity to torsion.
Ovarian torsion associated with OHSS usually appears between 6
and 13 weeks of gestation [5]. Therapy consists of laparoscopy or
laparotomy, and gestational age at the onset of ovarian torsion is
an important parameter determining the diagnostic/therapeutic
approach. Some publications have stated that laparoscopy can be
performed in any trimester [11,12]. However, as with other types
of surgery performed during pregnancy, the optimal time for sur-
gery is early in the second trimester [13–15]. Laparotomy is often
preferred to laparoscopy when a large solid ovarian mass is
present on preoperative ultrasonography or when the patient
has had multiple prior surgeries and/or a history of adhesive dis-
ease [11], which was the case in our patient. Initial symptoms of
ovarian torsion include tenderness of the lower abdomen as well
as severe pain in the lower abdomen. Other symptoms associated
with ovarian torsion are nausea, diarrhea, vomiting, constipation,
mild fever and tachycardia. Patients may experience one or all of
these symptoms, but the most pronounced symptom is extreme
lower abdominal pain. It is important to bear other possible
causes of acute abdomen in mind in both early and late preg-
nancy. In gynecology and obstetrics, acute abdomen syndrome
can have an inflammatory, ischemic-obstructive or hemorrhagic
intra-abdominal etiology, resulting from a complication of pri-
mary disease, pathological processes in specific organs or injury
(to the genital, gastrointestinal, urinary, vascular, neurological or
musculoskeletal system). Clinical and ultrasound examination,
laparoscopy (in the early stage of pregnancy) and laboratory find-
ings are the standard diagnostic methods used to evaluate the
etiology of acute abdomen syndrome in obstetrics.
Rare cases of acute abdomen syndrome due to gynecological or
obstetric causes with an atypical clinical picture have been de-
scribed in the literature. This case report describes a patient with
ovarian torsion presenting in late pregnancy as a non-typical
complication of IVF. The patient underwent exploratory laparot-
omy followed by adhesiolysis and ovariectomy. The diagnosis
made at laparotomy was confirmed during subsequent treat-
ment.
Case Report
!

A 32-year-old nulliparous woman joined the IVF program of our
clinic to become pregnant. Her previousmedical history included
multiple laparoscopic procedures. Thus, she had previously
undergone laparoscopic surgery of a right inguinal hernia, had
had left laparoscopic salpingectomy for extrauterine pregnancy
and right laparoscopic salpingectomy, again for extrauterine
pregnancy.
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Induction of ovulation was achieved with daily injections of
225 IU of HP‑hMG administered from the 2nd to the 4th day of
the menstrual cycle, followed by 150 IU/day of HP‑hMG (Meno-
pur, Ferring, Kiel, Germany) administered from the 5th to the
11th day of the menstrual cycle when the ultrasound criteria for
triggering ovulation were fulfilled (at least 2 follicles with a di-
ameter of 18mm). LH antagonist (Cetrotide, Baxter Oncology
GmbH, Frankfurt, Germany) was given from the 8th to the 11th
day of the menstrual cycle to prevent a premature LH surge. The
timing of follicle aspirationwas achieved by the administration of
10000 IU rhCG (Ovitrelle, Serono, Bari, Italy) 36 hours prior to the
procedure. Eight oocytes were collected during aspiration, of
which 4 oocytes were subsequently fertilized, but only 2 em-
bryos were of good quality (8-cell embryo – grade 1). These 2 em-
bryos were transferred into the uterus on the 3rd day after aspi-
ration. The right ovary had a diameter of 7 × 5 cm, the left ovary
had a diameter of 6 × 5 cm, and no retrouterine fluid was visual-
ized on ultrasound on the day of embryo transfer. After embryo
transfer, the patient was given micronized progesterone for vagi-
nal application, 3 × 200mg/day. Four weeks later, ultrasound re-
vealed a viable twin pregnancy in utero.
Fiveweeks after embryo transfer, the patient was admitted to our
department for moderate lower abdominal pain believed at the
time to be due to enlarged ovaries. Ultrasound showed a small
amount of free fluid in the abdomen (5 × 4 cm), with a right ovar-
ian diameter of 8.5 × 6.3 cm and a left ovarian diameter of
7.6 × 5.3 cm (l" Fig. 1). Laboratory findings showed mild hemo-
concentration (Hb 139 g/L (reference values for non-pregnant
women: 110–160 g/L) and an Hct level of 0.45 L/L (reference
values for non-pregnant women: 0.35–0.48 L/L). There were no
signs of massive tension ascites, severe dyspnea, vomiting, diar-
rhea or hydrothorax. Based on the presenting symptoms and the
laboratory findings, our patient was classified as having moder-
ate ovarian hyperstimulation syndrome (OHSS) [16]. According
to the OHSS classification introduced by Rizk and Aboulghar in
1999, moderate OHSS includes discomfort, pain, nausea, disten-
sion, ultrasonic evidence of ascites and enlarged ovaries, with
normal hematological and biological profiles. In hospital the pa-
tient was given Fraxiparin therapy and the symptoms gradually
receded. She was discharged from hospital with the recommen-
dation to take acetylsalicylic acid 100mg/day and micronized
progesterone 400mg/day applied vaginally. It is possible that



Fig. 2 Cause of acute abdomen in second trimester of twin pregnancy
after IVF was five times torquated right ovary, which was revealed by ex-
plorative laparotomy.

Fig. 3 Torquated right
ovary was enlarged and
necrotical.
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the pain she experienced in the 7th week of gestation was due to
torsion or semi-torsion of the adnexa and not the result of en-
larged ovaries. In the 17th week of her twin pregnancy after IVF,
patient was again referred to our gynecologic department for
sharp pain in the right lower abdomen, followed by a single inci-
dent of vomiting. Prior to being referred to the gynecological de-
partment, the patient was examined by a surgeon and an urolo-
gist. The surgeon found no signs indicating an acute surgical con-
dition, and the urologist performed a microbiological urine anal-
ysis which was found to be sterile. The patientʼs laboratory find-
ings at the time of admissionwere: L 10.27 (3.3–9.3) × 109/L, non-
segm. 6% (0–4%), E 3.79 (3.8–4.9) × 1012/L, Hb 101 (120–160) g/L,
CRP 2.7 (0–10) mg/L; urine sediment: E 48 (0–10), L 101 (0–10).
The patient was not nauseous, did not have diarrhea or experi-
ence repetitive vomiting. The pain disappeared soon after the pa-
tient was admitted. The difference between axillary and rectal
temperature was less than one degree Celsius. Clinical examina-
tion revealed tenderness in the right lower abdominal quadrant.
Gynecological examination showed normal serous vaginal secre-
tion and a cervix of normal size and appearance, closed on palpa-
tion. The patient experienced pain during bimanual examination
of the right adnexa. Gynecological ultrasound showed a firm,
closed, T-shaped cervix with a length of 48mm. Abdominal ul-
trasound showed no pathological findings; the fetuses were vital
with normal biometric measures and regular fetal dynamics; the
amount of amniotic fluid was normal and the shape of the
placentawas regular and normal. Lumbar succussionwas bilater-
ally negative, and ultrasound of the kidneys showed no patholo-
gy.
The pain reappeared on the second day after admission (in the
17th week of gestation). The pain was more intense and colic-
like. The pain was initially located supraumbilically but subse-
quently spread diffusely across the lower abdomen, and the pa-
tient became febrile (temperature of around 38°C). After repeat
laboratory blood analysis showed an increase in inflammatory
parameters (CRP 91.6mg/L, L 14,16 × 109/L, immature leukocytes
11%), therapy consisting of an antipyretic and the parenterally
administered antibiotic cefuroxime was initiated. The patient
was again examined by a surgeon and an interdisciplinary team
to exclude the presence of acute surgical condition requiring sur-
gery. The repeat urological examwas again normal. Since the ab-
dominal pain persisted, transvaginal ultrasound was performed
which showed an enlarged and edematous right ovary. The in-
flammatory parameters continued to rise (CRP 138mg/L,
L 15 × 109/L) and guarding, a sign of acute abdomen, developed.
The decision was taken to perform exploratory laparotomy.
Laparotomywas performed on the 3rd day of admission (l" Fig. 2)
with access obtained through a Pfannenstiel transverse incision.
Intraoperative findings included purulent and hemorrhagic se-
cretions in the abdominal cavity, which were aspirated and sent
for microbiological analysis. Inflammatory adhesions involving
the entire pelvis were resolved by adhesiolysis. The right ovary
was enlarged and necrotic. It was the size of a manʼs fist, five
times torqued and filled the pouch of Douglas. The ovary was re-
moved by right-sided ovariectomy and sent for immediate patho-
histological analysis (l" Fig. 3). The removed tissue consisting of
an edematous torqued ovary with elements of inflammation
was confirmed to be hemorrhagic. The left ovary was also cov-
ered in adhesions and following ovariolysis it was also shown to
be enlarged (the size of a tangerine), consisting of many follicles
and corpora lutea. Appendectomy was also done for concomitant
catarrhal appendicitis.
H

The postoperative course was uneventful. The patient remained
in hospital for a further 11 days after surgery, spending a total of
16 days in hospital. Parenteral antibiotic therapy (cefuroxime
3 × 1.5 g/24 h) was started 1 day prior to surgery. After 9 days of
parenteral administration, the therapy was changed to oral in-
take (cefuroxime 2 × 500mg/24 h) for a further 7 days. Control
laboratory findings were within reference values for pregnant
women. The patient was discharged in a good overall condition.
The physiological findings of the gynecological exam corre-
sponded to the gestational age, and obstetric findings on ultra-
sound were normal (T-shaped, 37mm long cervix, both fetuses
vital with stable hemodynamics, normal biometric measures
and visible morphology).
The pregnancy continued without further complications until
the 37th week when the patient had cesarean section for twin
breech presentation and two healthy babies were delivered. Ce-
sarean section was performed without any complications. A few
soft adhesions to the left ovary were found intraoperatively and
resolved by adhesiolysis. The appearance of the other intraabdo-
minal organs was normal.
Discussion
!

Adnexal torsion is a rare cause of acute abdominal pain during
pregnancy. It is frequently associated with ovarian stimulation
for in vitro fertilization (IVF) or ovarian masses, mainly of func-
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tional origin. It is uncommon for a normal-sized ovary to become
torqued, but enlarged multicystic ovaries and a prior history of
OHSS may predispose to adnexal torsion.
The symptoms are nonspecific; the classic presentation is sharp
localized right or left lower abdominal pain and tenderness with
a palpable mass and peritoneal signs [5,17]. Additional symp-
toms can be nausea, vomiting, low-grade fever and leukocytosis
[4,18]. Adnexal torsion is rarely bilateral and is more common
on the right side, perhaps because the sigmoid colon leaves little
space for left adnexal mobility. Ovarian torsion should be sus-
pected and ruled out in any female undergoing ovulation induc-
tion for IUI or IVF who presents with severe abdominal pain, be-
cause a delay in diagnosis and management could lead to ische-
mic necrosis of the ovary.
Adnexal torsion in patients with OHSS usually appears in the first
trimester of pregnancy. Mashiach et al. [5] analyzed the clinical
features of 12 pregnant patients with OHSS and ovarian torsion.
They found that symptoms characteristically appeared acutely
between 6 and 13 weeks of gestation. The interval between the
onset of symptoms and admission to hospital ranged from 20 to
150 hours (mean 43 hours). The delay between hospital admis-
sion and surgery was 3–72 hours (mean 15.5 hours).
Unlike these cases, our patient presented with lower abdominal
pain in the 17th week of gestation. The time between the onset
of symptoms and admission to hospital was six hours and sur-
gery was performed 90 hours after admission as at one point
the symptoms appeared to have resolved. Atypical late onset of
adnexal torsion has also described by Rackow et al. [19] in a pa-
tient where unilateral adnexal torsion at 7 weeks of gestation
was followed by subsequent contralateral adnexal torsion that
occurred at 19 weeks of gestation.
The differential diagnosis of severe abdominal pain or acute ab-
domen in pregnant women is similar to that for non-pregnant
women, with a few conditions specific to pregnancy. The inci-
dence of acute abdomen in pregnancy is 1 in 500–635 pregnan-
cies [20]. It is important to differentiate between pregnancy-re-
lated, gynecological and other abdominal causes of acute abdo-
men in pregnancy, which can have an inflammatory, obstruc-
tive-ischemic or hemorrhagic etiology [21].
Although various treatments for this condition have been re-
ported in the literature, the key to a successful outcome is still
early diagnosis and prompt surgical intervention. Simple un-
twisting of the ovary at the time of laparoscopy may be all that
is required if the condition is picked up early [4,5,18]. Late diag-
nosis will often result in a devitalized ovary that is beyond sal-
vage. In this situation, adnexectomy or ovariectomy may be the
only option [2,4]. The choice of surgical approach for diagnosis
and treatment depends on several factors such as gestational
age, clinical appearance and the skill of the gynecologist per-
forming the surgery. Although laparoscopy appears to bewell tol-
erated in pregnancy, largemulticenter prospective studies are re-
quired to underpin recommendations on the use of laparoscopy
in pregnancy [22,23].
The advantages of laparoscopic surgery are similar for pregnant
and non-pregnant women: less postoperative pain, less post-
operative ileus, reduced adhesion formation, shorter hospital
stays, and a faster return to normal activities [24]. The potential
concerns about performing it during pregnancy include the rise
in intraabdominal pressure during pneumoperitoneum which
could decrease utero-placental blood flow and result in fetal hy-
poxia, potential fetal acidosis from the absorption of carbon diox-
ide, and direct or indirect fetal injury in the event of uterine per-
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foration by the trocar or Veress needle. The best outcome data
available on this issue was obtained retrospectively from a study
of Swedish health registries [25]. This study compared the out-
come of 2181 laparoscopies performed in pregnant patients prior
to 20 weeks of gestation with the outcome of 1522 laparotomies
performed in a similar population. There were no significant dif-
ferences between groups for any of themeasured outcomes ‘birth
weight’, ‘gestational duration’, ‘intrauterine growth restriction’,
‘congenital malformationsʼ, ’stillbirthsʼ, or ʼneonatal deathsʼ.
Although in their recently published guidelines on the diagnosis,
treatment, and use of laparoscopy for surgical problems during
pregnancy Pearl and al. stated that indications for laparoscopy
to treat acute abdominal processes are the same for pregnant
and non-pregnant patients and that laparoscopy can be per-
formed in any trimester, they emphasize that laparotomy is often
preferable in the presence of a large solid ovarian mass on preop-
erative ultrasonography and when the patient has had multiple
prior surgeries and/or a history of adhesive disease [11].
In our case, laparotomy was shown to be appropriate choice for
the patient who had had three prior laparoscopic procedures
causing numerous adhesions and fixation of ovary to the back of
the uterus. Another reason for the choice of laparotomy was the
size of the gravid uterus, which was above the level of the navel.
The twin pregnancy continued until the 37th week of gestation
when the patient was delivered of twins by cesarean section via
the same transverse incision used for the laparotomy.
Conclusion for Practice
!

Acute abdomen in pregnancy remains one of the most challeng-
ing diagnostic and therapeutic problems, and adnexal torsion is a
rare but recognized complication that can occur in pregnant pa-
tients with hyperstimulated ovaries following IVF/ET. With the
increasing use of IVF and other assisted reproductive techniques,
physicians involved in the care of these women must be aware of
the possibility of adnexal torsion, even in late pregnancy.
Although the role of laparoscopy in resolving cases of acute abdo-
men in pregnancy is increasing, laparotomy is a good method to
diagnose and treat patients who have previously undergonemul-
tiple laparoscopic procedures and present with ovarian torsion in
late pregnancy.
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