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Wunderlich syndrome in pregnancy: life g

threatening bleeding renal angiomyolipoma
in first and third trimesters—two case reports
and literature review
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Abstract

Background Renal angiomyolipoma (AML) is a prevalent benign tumour of the kidney. However, Wunderlich
syndrome, marked by retroperitoneal haemorrhage, remains a rare and critical complication of large AMLs. During
pregnancy, AMLs demonstrate an accelerated growth pattern and pose an elevated risk of rupture, leading to mas-
sive retroperitoneal haemorrhage. This report presents two compelling cases of life-threatening bleeding AML

during the first and third trimesters, shedding light on the urgent need for heightened awareness and management
strategies in pregnant women with AML. These cases underscore the novel and crucial aspect of the increased vulner-
ability of AMLs in pregnancy, emphasizing the importance of timely diagnosis and intervention.

Cases presentation The first patient is a 37-year-old lady who presented at 27 weeks of gestation with foetal distress,
abdominal pain and hypovolemic shock. Emergency Caesarean section was performed for possible abruptio pla-
centa, and a large non-expanding retroperitoneal hematoma was found intra-operatively. Post-delivery computed
tomography (CT) angiography assessment showed left perinephric hematoma from bleeding AML at the lower pole.
She was hemodynamically unstable after CT and underwent an emergency nephrectomy. Post-operative recovery
was uneventful. The second patient is a 30-year-old lady who presented with right abdominal pain at 11 weeks

of gestation with hypotension and an actively bleeding ruptured AML found on the abdominal MRI. She under-

went angioembolization at 12 weeks of pregnancy with a radiation shield to protect the foetus. She recovered well
after the procedure and continued her pregnancy. Her baby was born healthy at term with no evidence of any con-
genital malformation.

Conclusions When dealing with renal angiomyolipoma during pregnancy, multidisciplinary team management

is crucial for the best management care. Stable cases can be treated conservatively, while unstable cases may require
angioembolization or nephrectomy. The management plan should prioritize the best outcomes for both the mother
and foetus. During the first trimester, angioembolization is safe and effective in controlling bleeding. However, mini-

mizing radiation exposure is crucial, especially during organogenesis. Tailored interventions are essential to optimize

outcomes in this unique patient population.
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1 Introduction

Wunderlich syndrome, initially described by Wunder-
lich in 1876 as "spontaneous renal capsule apoplexy,”
remains a rare yet significant condition characterized by
spontaneous non-traumatic renal haemorrhage into the
subcapsular and perirenal space, often associated with
ruptured renal angiomyolipoma (AML) [1]. In this case
report, we present two compelling cases of life-threaten-
ing bleeding AML during the first and third trimesters of
pregnancy, further contributing to the limited literature
on this unique clinical scenario. These cases highlight the
exceptional challenges faced in diagnosing and managing
bleeding AML during pregnancy. Our findings under-
score the importance of a multidisciplinary approach and
showcase potential implications for the clinical manage-
ment of pregnant individuals with this rare and critical
condition.

2 Cases description

The first case is a 37-year-old lady, gravida 5 para 3+1,
who presented at 27 weeks of gestation with lower
abdominal pain, which was treated by the obstetrician as
threatened preterm labour. Nine hours after admission,
she developed hypotension (89/55 mmHg), associated
with sinus tachycardia (heart rate [HR]: 140 bpm) and
cold peripheries. She remained haemodynamically unsta-
ble despite aggressive resuscitation. The abdomen was
tender on palpation. Haemoglobin (Hb) level dropped
from 10 g/dL to 7 g/dL. The obstetrician decided to
proceed with emergency Caesarean section in view of
decompensated shock and possible abruptio placenta.
Midline incision and upper segment Caesarean section
was performed. A large retroperitoneal haematoma was
found upon entering the peritoneal cavity. General sur-
geon was consulted on-table, and decision made to inves-
tigate with a CT angiogram as the haematoma was not
expanding.

CT scan revealed a huge left perinephric and pararenal
haematoma extending into retroperitoneum and intra-
peritoneal space. The haematoma measured about 24 cm
and occupied mainly the left retroperitoneum extending
into the pelvic cavity. The haematoma displaced the left
kidney anteromedially, uterus and urinary bladder into
the right hemipelvis. A heterogeneous mass measuring
approximately 3.1 x4.4x4.3 cm with mainly haematoma
and minimal fat within was noted at the lower pole of
the left kidney, likely a bleeding AML. The discontinu-
ity of the mass inferiorly was suggestive of a ruptured
tumour. 1.4X1 cm pseudoaneurysm was seen with the
mass, and there was active bleeding into the perinephric
space (Fig. 1). She underwent emergency nephrectomy,
clot evacuation and haemostasis. A ruptured tumour
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Fig. 1 CT abdomen contrast axial view showed
angiomyolipoma of the left kidney (red arrow) with surrounding
perinephric hematoma. Contrast pooling (red circle) noted
within the angiomyolipoma suggestive of active bleed

Fig. 2 Ruptured angiomyolipoma at the lower pole of left kidney

was noted at the lower pole of the left kidney (Fig. 2). Her
postoperative recovery was uneventful, and she was dis-
charged well on post-op day 7. Unfortunately, her baby
developed pulmonary and intracranial haemorrhage and
passed away on day 2 of life. Histopathological examina-
tion showed typical features of angiomyolipoma.

The second case is a 30-year-old lady, gravida 3 para
2, who presented with right-sided abdominal pain at
11 weeks of gestation. She was haemodynamically sta-
ble, with a tender mass palpable on the right lumbar
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region. Hb was 10.8 g/dL, and ultrasound showed right
AML with perinephric haematoma. Magnetic resonance
imaging (MRI) of the abdomen/pelvis showed ruptured
bleeding right AML measuring 7.6X6.5 cm with per-
inephric haematoma (Fig. 3). Multidisciplinary team
discussion and management was initiated involving the
urologists, obstetricians, feto-maternal specialist, inter-
ventional radiologists and critical care physician. She was
initially managed conservatively with bed rest, but she
developed hypotension (90/60 mmHg) and tachycardia
(HR=130 bpm) on post-admission day 4. Hb plummeted

Fig. 3 MRIabdomen (T2 Haste FS Coronal) showed right upper pole
angiomyolipoma (green arrow) with perinephric hematoma (red
arrow) indicating active bleed
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to 6.9 g/dL, and she required three units of packed cell
transfusion. She was stable after the initial resuscita-
tion efforts. However, her Hb dropped again to 8.9 g/
dL on the next day. Understanding the risks of radiation
exposure to her foetus, she opted for angioemboliza-
tion of the AML at 12 weeks of gestation (Fig. 4). Mini-
mal fluoroscopy and an abdominal shield were utilized
to protect the foetus from excessive radiation exposure.
She recovered well post-embolization, and her baby was
delivered healthy at term, with no evidence of congenital
malformation.

3 Discussion

Recent literature reviews indicate that the most common
cause of Wunderlich syndrome is tumours (57-61.5%),
of which 24-31.5% were benign, mainly renal AML [I,
2]. The incidence of AML in the general population is
approximately 0.13%, with women affected more fre-
quently than men, and it is often associated with tuber-
ous sclerosis complex (TSC). In recent years, pregnancy
has been linked to an increased risks of AML rupture.
Other significant risk factors for AML rupture include
tumour size greater than 4 cm, genetic abnormalities and
intra-tumour aneurysm [3].

The literature review by Raft et al. identified 72 cases of
AML associated with pregnancy reported between 1952
and 2004. Of these cases, 80% presented with haemor-
rhage, and only 26% of renal AML cases had been doc-
umented prior to pregnancy [4]. Preece et al. reported
21 cases of ruptured AML in pregnancy over a 35-year
period [5]. The most common presenting symptom was
abdominal pain, occurring in 76.2-88% of cases, fol-
lowed by hypotension or shock in 33-42.1%, and gross

Fig.4 A Right renal angiogram shows multiple abnormal arteries supplying the upper pole angiomyolipoma with contrast extravasation (red

arrow) in keeping with active bleed. B Delayed phase of the angiogram shows pooling of contrast at the contrast extravasation area (red arrows). C
Post-embolization renal angiogram with multiple coils (red arrow) within the feeder arteries causing almost complete devascularization of the right
upper pole angiomyolipoma
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hematuria in 19-24% [4, 5]. Less than 10% of patients
presented with a palpable mass [5].

Pregnancy affects AML in various ways. First, an
increase in oestrogen and progesterone during preg-
nancy was associated with the pathogenesis of AML and
its increased growth rate. Immunohistochemical studies
found positivity for hormonal receptors (oestrogen and
progesterone) in>25% of cases [6]. Gould et al. reported
a case where a new 4 cm AML developed in a 15-year-old
girl after 12 months of oestrogen/progestin oral contra-
ceptive therapy for menorrhagia [7]. The increased num-
ber of oestrogen and progesterone receptors on smooth
muscle cells results in deceleration of ureter movement,
dilated ureter and mild hydronephrosis. The increased
blood volume and renal plasma flow during pregnancy,
haemodynamic disturbance and increased blood pres-
sure may also contribute to aneurysm formation and
AML rupture. During labour, the increased muscle sen-
sitivity to oxytocin, increased abdominal pressure with
uterine contraction, and haemodynamic disturbance can
lead to AML rupture easily [3].

The management of rupture AML in pregnancy is very
challenging, especially between the first trimester and
early second trimester when the foetus is rapidly growing
during the organogenesis period. Termination of preg-
nancy should be considered and discussed in patients
diagnosed with large AML with a risk of rupture during
early pregnancy. At the moment of writing, as far as the
authors are aware, there are no guidelines on the man-
agement of this group of patients. Depending on the
patient’s will for delivery, the patient’s and foetus’s clini-
cal status, the gestational period, and expertise available,
management can be broadly categorised into conserva-
tive, angioembolisation and nephrectomy. A multidisci-
plinary collaboration involving urologists, obstetricians,
fete-maternal specialists, interventional radiologists, crit-
ical care physicians and anaesthesiologists is essential to
ensure optimal maternal and foetal outcomes.

Our literature review found six reported cases (in Eng-
lish language) of ruptured AML in the first trimester. It
occurred as early as 6-week gestation with tumour size
ranging from 10 to 21 cm in largest diameter. One patient
at 12 weeks of gestation with stable haemodynamic status
was treated conservatively and underwent elective con-
current caesarean section and nephrectomy successfully
at term [8]. Although angioembolisation, which involves
X-rays, is contraindicated in pregnancy, it has also been
reported to be successful in the first trimester. Angioem-
bolisation should be delayed until after 12 weeks of gesta-
tion (after the completion of organogenesis). Trans-radial
approach [9], minimal fluoroscopy use, and foetal shield
[10] can be utilised to minimise radiation exposure to the
foetus. In both reported cases, the patients’ pregnancy
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course was uneventful and a normal healthy infant was
delivered at term. Our patient underwent regular surveil-
lance scans by the fete-maternal specialist post-emboli-
zation, and she successfully delivered a healthy baby at
term with no evidence of congenital malformations.

Three cases of ruptured AML in the first trimester
underwent emergency nephrectomy. First, a 24-year-old
primigravida at 6-week pregnancy presented with severe
abdominal pain and tenderness with hypotensive shock
mimicking ectopic pregnancy. She underwent emergency
retroperitoneal partial nephrectomy after failed embo-
lization and uneventful delivery via elective Caesarean
section later [11]. Another patient with a relatively stable
haemodynamic status also had a nephrectomy performed
in the first trimester and continued uneventful preg-
nancy with a normal infant delivered at term [12]. The
last reported case was a patient with TSC who presented
with life-threatening hypotensive shock and intact mul-
tiple pregnancies and required emergency exploratory
laparotomy, massive blood transfusion and nephrectomy.
Due to the severe complication, the continuation of preg-
nancy was impossible and therapeutic abortion was per-
formed [13].

Management in the second and third trimesters is still
challenging but generally less complex than in the first
trimester. For full-term pregnant women with AML, a
combined nephrectomy and Caesarean section is often
the preferred option, as it effectively addresses the renal
condition while ensuring the safety of both mother and
foetus [3]. Abdominal pain and hypotensive shock in the
third trimester can mimic abruptio placenta as illustrated
in our case.

Key lessons learned from our first case include:

+ If a bedside ultrasound of the abdomen had been
performed, the large retroperitoneal haematoma
could have been identified before the patient was
sent to the operating theatre.

+ An immediate radiological assessment following sta-
bilisation and surgical consultation could have been
beneficial if the haematoma was discovered earlier,
allowing surgeons to be better informed and pre-
pared for nephrectomy during the same procedure as
the emergency Caesarean section.

4 Conclusions

AML is a rare surgical emergency with a higher risk of
growth and rupture during pregnancy, requiring mul-
tidisciplinary management. Decisions are based on the
mother’s stability, gestational age, and foetal condition,
with angioembolization and nephrectomy both viable
options in the first trimester, though embolization should
ideally be delayed until after 12 weeks gestation (after
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completion of organogenesis), to minimize foetal risk of
malformation. Our case demonstrates that angioemboli-
zation at the end of the first trimester can be performed
safely, resulting in a healthy delivery.
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