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Abstract

Background: Renal angiomyolipoma (RAML) is a rare benign kidney tumour comprised of adipose tissue, smooth
muscle, and blood vessels. It can cause fatal complications if it ruptures. Although there have been reports of
RAMLs rupturing, it is unusual to see RAMLs rupture during pregnancy, especially in pregnant women with
tuberous sclerosis (TSC). Moreover, we reported a rare complication after selective arterial embolization (SAE) for the
first time, which called aseptic liquefaction necrosis.

Case presentation: The case is a 16-week-pregnant woman with TSC who presented with severe flank pain, which
was secondary to the rupture of a large, previously unknown RAML. This was confirmed by emergency computed
tomography and successfully treated with selective arterial embolization after the patient received counselling and
provided prior informed written consent for medical termination of pregnancy (MTP). The patient underwent
abortion 3 weeks after the SAE. The patient required drainage 2 months after the SAE because of aseptic
liquefaction necrosis. During follow-up, the patient’s lesion remained stable.

Conclusion: RAML rupture is a rare but rather serious complication in pregnant tuberous sclerosis patients.
Selective arterial embolization (SAE) should be performed immediately, and the status of the pregnancy needs to
be assessed by a multidisciplinary team. We also report for the first time the rare complication of aseptic
liquefaction necrosis after SAE of RAML, for which percutaneous drainage is effective.
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Background
Renal angiomyolipoma (RAML) is a rare benign kidney
tumour that originates from perivascular epithelioid cells,
and it is even rarer for it to occur during pregnancy. Renal
AML is a mesenchymal neoplasm made up of 3 compo-
nents in varying proportions, including adipose tissue,
smooth muscle, and blood vessels. Approximately 20% of
AML patients have TSC, which is an autosomal dominant
disease with an estimated prevalence of 1 in 20,000 [1, 2].

Most patients with RAML are asymptomatic and are only
occasionally diagnosed, but some patients will have a fatal
complication, such as rupture, bleeding and hypovolemic
shock. For asymptomatic patients, a cut-off point of 4 cm,
which was first reported in 1986 [3], is traditionally ac-
cepted to distinguish active surveillance and management.
However, this standard is currently considered controver-
sial, and several studies have noted that it might lead to
overtreatment [4, 5]. In regard to Wunderlich syndrome, it
manifests as acute nontraumatic flank or abdominal pain,
palpable flank masses and ultimately fulminant hypovol-
emic shock [6].
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Case presentation
In the 16th week of pregnancy, a 39-year-old patient (grav-
ida 2 para 0) was admitted due to severe flank pain and
wheezing. Physical examination showed palpable abdom-
inal masses and multiple facial angiofibromas. Laboratory
examination revealed RBC 3.13 × 1012/L, Hb 79 g/L, WBC
10.8 × 109/L, creatinine 75.3 μmol/L, haematuria (+++) and
type I respiratory failure with PaO2 56mmHg and PaCO2
26mmHg. Abdominal contrast-enhanced CT revealed bi-
lateral huge RAML with the left one ruptured. The
maximum diameters of the left and right kidney lesions
were 21.7 cm and 21.2 cm, respectively. The diagnosis of
AML was definite due to the fat composition. In addition,
the HRCT showed many small, thin-walled cystic lesions
and sclerotic bone lesions (Fig. 1). The patient had 2 preg-
nancies and 0 live births in the past. She miscarried in 2015
with no obvious cause and underwent uterine curettage in
2016 due to embryonic arrest. In addition, the patient had
mild limitations of physical activity and she had epilepsy in
childhood, but this symptom disappeared in adulthood.
Because of the unstable haemodynamics, bilateral renal

SAE was performed emergently after relevant auxiliary
examinations. Multiple lobular tumour staining and an-
eurysms could be observed during angiography (Fig. 2).
Lipiodol and gelatine sponge were mixed to embolize
the feeding arteries, and a coil was supplemented to
embolize the branch artery of the left kidney. Following
the procedure, the patient showed moderate pyrexia
(38.2 °C) and mild flank pain. These symptoms were im-
proved after supportive therapy. During the hospitalization,
the patient completed the examinations of brain MRI and
echocardiography, which showed cortical dysplasia and
cardiac rhabdomyoma. It was 3 weeks later that medical
termination of the pregnancy was completed because of the
anaemia and hypoproteinaemia.
The patient was admitted a second time 2 months

after SAE, presenting with abdominal pain and a high
fever (39.4 °C) without shivering and expiratory dyspnoea.
Laboratory examination showed WBC 13.9 × 109/L and
neutrophils 88.9%. The multiple blood gases were stable
during the visit, with PaO2 54–60mmHg and PaCO2 24–

26mmHg. The abdominal CT showed an “abscess” had
formed in the right kidney (12.9 × 10.5 × 12.4 cm, Fig. 3).
We performed ultrasound-guided puncture and drained a
total of 700ml of fluid (Fig. 4). The drainage fluid was grey
with no odour, and the aerobic and anaerobe cultures
were negative. The patient’s symptoms were improved
after the operation, and her temperature dropped below
38 °C (WBC 7.6 × 109/L).

Discussion and conclusions
Rupture is the most serious complication of RAML and
is also an important source of morbidity and mortality
in TSC [7]. The features of patient in this case are as
follows: facial angiofibroma (≥3), cortical dysplasia, car-
diac rhabdomyoma (anterior wall of the left ventricle,
0.9 × 1.3 cm), lymphangioleiomyomatosis (LAM), renal
angiomyolipoma, liver angiomyolipoma (suspected) and
sclerotic bone lesions, which met the diagnostic criteria
of TSC. During pregnancy, RAML tends to grow faster
and to be vulnerable to rupture. Although a bleeding
AML during pregnancy is a rare event, this condition
has potentially devastating consequences, with signifi-
cant maternal and foetal mortality. The mechanisms
have lacked a fundamental theoretical basis so far. It is
accepted that the main factor involved in the rupture of
RAML is the elevated expression of oestrogen and pro-
gesterone receptors in tumours [8], and Boorjian et al.
has reported that patients with TSC are significantly
more likely to express both oestrogen receptor and
progesterone receptors on RAMLs than in sporadic
RAMLs [9]. In these settings, RAMLs with TSC tend to
grow and rupture during pregnancy. In addition, in-
creased maternal circulation and abdominal pressure in
pregnancy also play an important role in the rupture of
RAML [10].
It is clear that early detection and diagnosis of RAML

may decrease the occurrence of serious complications. A
routine abdominal ultrasound should be done before
pregnancy, and evaluation for facial rash may facilitate
early diagnosis [11]. In the present case, the patient did
not accept abdominal ultrasound until she had abdominal

Fig. 1 a Ruptured angiomyolipoma of the left kidney with subcapsular haematoma ahead of the mass; b diffuse ballonet in the lungs; c sclerotic
bone lesions of the vertebra
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pain after the retroperitoneal haematoma had formed.
Although Wunderlich syndrome is not specific, abdominal
ultrasound examination is necessary if the patient has
recurrent abortion or Wunderlich syndrome. Of course,
obstetric causes, such as ectopic pregnancy, placenta pre-
via and placental abruption, should be differentiated first.
The management should be individualized based on

the patient’s haemodynamic status, weeks of gestation
and the association with TSC [12]. Patients with stable
haemodynamics can be followed up from any trimester
until term pregnancy [13], and periodic abdominal ultra-
sound should be implemented during surveillance.
Patients with unstable haemodynamics and an expand-
ing haematoma need to be operated on as an emergency.
Surgery and selective arterial embolization are optional.
Historically, there was a greater trend towards surgery
over embolization for renal AMLs, but the circum-
stances have changed, especially in cases of acute haem-
orrhage [8]. SAE was selected in this case due to the
acute rupture and unstable haemodynamics. mTOR in-
hibitors were not used in this patient because relevant
evidence on pregnant safety is still lacking.
On the preoperative CT, the bilateral RAMLs had

reached the level of the pubic symphysis, which could be
pressed on by the enlarged uterus as the pregnancy
progressed. Further, we found multiple aneurysms in the

process of SAE, which also indicated a high risk of rup-
ture. For the above reasons, the patient chose abortion
after being informed of the possible risks. Continuous
oxygen inhalation was given during her hospital stay.
When she was discharged from hospital, we believed it
was unnecessary to initiate long-term home oxygen ther-
apy because the symptom of wheezing was partly due to
the pregnancy. We undertook active surveillance for her
blood oxygen level and HRCT.
Two months after TACE, we performed percutaneous

drainage because liquefaction necrosis (negative culture)
formed. Liquefaction necrosis after TACE is unusual in
RAMLs, and its formation mechanism is not clear.
According to our single-centre experience, it may be asso-
ciated with tuberous sclerosis, embolism material (gelatine
sponge), and solid embolism. Drainage is necessary for
these patients, and we were able to apply antibiotics em-
pirically because it is difficult to differentiate liquefaction
necrosis from an abscess before bacterial culture. In the
meantime, her symptom of wheezing was relieved in this
visit.
Foetal gestation post-embolization is an issue we were

concerned about. The risk of malformation is high when
a foetus is less than 10 weeks old, and the cancer risk to
the foetus increases as a result of radiation exposure
during SAE [14]. However, successful term delivery post-

Fig. 2 Angiography shows bilateral multiple aneurysms and tumour staining

Fig. 3 Liquefaction necrosis and percutaneous drainage in the right RAML 2months after TACE
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embolization is feasible even when it is applied in the first
trimester [10, 13]. It needs to be managed in a multidis-
ciplinary manner to assess if the gestation could continue.
Of course, precautions should be taken to reduce radi-
ation exposure to the foetus, such as radiation shielding,
minimal angiography imaging and low-dose-rate fluoros-
copy [15].
RAML rupture is a rare but rather serious complication

in pregnant tuberous sclerosis patients. Selective arterial
embolization (SAE) should be performed immediately, and
the status of the pregnancy needs to be assessed by a multi-
disciplinary team. We also report for the first time the rare
complication of aseptic liquefaction necrosis after SAE of
RAML, for which percutaneous drainage is effective.

Abbreviations
RAML: Renal angiomyolipoma; TSC: Tuberous sclerosis; SAE: Selective arterial
embolization; MTP: Medical termination of pregnancy

Acknowledgements
We thank the patient for providing permission to share this information.

Authors’ contributions
ZCL synthesized the data and wrote the manuscript. YHZ and TSL reviewed
and edited the manuscript. HTG and ZYF contributed to provide the clinical
data. All authors had read and approved the manuscript.

Funding
No funding was obtained for this study.

Availability of data and materials
All data collected from this patient were obtained from Peking University
First Hospital and are available in this paper.

Ethics approval and consent to participate
Not Applicable.

Consent for publication
Written informed consent was obtained from the patient for publication of
case report. A copy of the consent form is available for review by the Editor
of this journal.

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

Received: 1 May 2020 Accepted: 26 October 2020

References
1. Nelson CP, Sanda MG. Contemporary diagnosis and management of renal

angiomyolipoma. J Urol. 2002;168(4 Pt 1):1315–25.
2. Northrup H, Krueger DA, Northrup H, Krueger DA, Roberds S, Smith K, et al.

Tuberous sclerosis complex diagnostic criteria update: recommendations of
the 2012 international tuberous sclerosis complex consensus conference.
Pediatr Neurol. 2013;49(4):243–54. https://doi.org/10.1016/j.pediatrneurol.
2013.08.001.

3. Oesterling JE, Fishman EK, Goldman SM, Marshall FF. The Management of
Renal Angiomyolipoma. J Urol. 1986;135(6):1121–4. https://doi.org/10.1016/
s0022-5347(17)46013-7.

4. Ouzaid I, Autorino R, Fatica R, Herts BR, McLennan G, Remer EM, et al.
Active surveillance for renal angiomyolipoma: outcomes and factors
predictive of delayed intervention. BJU Int. 2014;114(3):412–7. https://
doi.org/10.1111/bju.12604.

5. Bhatt JR, Richard PO, Kim NS, Finelli A, Manickavachagam K, Legere L,
et al. Natural history of renal Angiomyolipoma (AML): Most patients
with large AMLs >4cm can be offered active surveillance as an initial
management strategy. Eur Urol. 2016;70(1):85–90. https://doi.org/10.
1016/j.eururo.2016.01.048.

6. Simkins A, Maiti A, Cherian SV. Wunderlich Syndrome. Am J Med. 2017;
130(5):e217–e8. https://doi.org/10.1016/j.amjmed.2016.11.031.

7. Shepherd CW, Gomez MR, Lie JT, Crowson CS. Causes of death in patients
with tuberous sclerosis. Mayo Clin Proc. 1991;66(8):792–6.

8. Flum AS, Hamoui N, Said MA, Yang XJ, Casalino DD, McGuire BB, et al.
Update on the diagnosis and Management of Renal Angiomyolipoma.
Urology. 2016;195(4 Pt 1):834–46. https://doi.org/10.1016/j.juro.2015.07.126.

9. Boorjian SA, Sheinin Y, Crispen PL, Lohse CM, Kwon ED, Leibovich BC.
Hormone receptor expression in renal angiomyolipoma: clinicopathologic
correlation. Urology. 2008;72(4):927–32. https://doi.org/10.1016/j.urology.
2008.01.067.

10. Morales JP, Georganas M, Khan MS, Dasgupta P, Reidy JF. Embolization of a
bleeding renal angiomyolipoma in pregnancy: case report and review.
Cardiovasc Intervent Radiol. 2005;28(2):265–8. https://doi.org/10.1007/
s00270-004-1850-2.

11. Rottenstreich A, Herzberg S, Zigron R, Parkes I, Safrai M, Levin G. Massive
hematuria at pregnancy caused by ruptured angiomyolipoma: a case
report. Eur J Obstet Gynecol Reprod Biol. 2018;221:196–8. https://doi.org/10.
1016/j.ejogrb.2017.12.021.

12. Zapardiel I, Delafuente-Valero J, Bajo-Arenas JM. Renal angiomyolipoma
during pregnancy: review of the literature. Gynecol Obstet Invest. 2011;
72(4):217–9. https://doi.org/10.1159/000329328.

13. Patil SR, Pawar PW, Sawant AS, Savalia AJ, Tamhankar AS. Wunderlich
syndrome due to ruptured Pseudoaneurysm of Angiomyolipoma in first
trimester: a rare case report. J Clin Diagn Res. 2017;11(6):PD16–PD8. https://
doi.org/10.7860/JCDR/2017/25399.10141.

14. Markovic VB. Editorial comment to spontaneous rupture of a renal
angiomyolipoma at 25 weeks of pregnancy treated with transarterial
embolization: a case report and review of the literature. Int J Urol. 2015;
22(7):713. https://doi.org/10.1111/iju.12791.

15. Vasiljkovic BM. Editorial Comment to Spontaneous rupture of a renal
angiomyolipoma at 25 weeks of pregnancy treated with transarterial
embolization. Urology. 2015;22(7):713. https://doi.org/10.1111/iju.127.

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

Fig. 4 The fluid drained from the cyst; bacterial culture was negative

Liu et al. BMC Nephrology          (2020) 21:455 Page 4 of 4

https://doi.org/10.1016/j.pediatrneurol.2013.08.001
https://doi.org/10.1016/j.pediatrneurol.2013.08.001
https://doi.org/10.1016/s0022-5347(17)46013-7
https://doi.org/10.1016/s0022-5347(17)46013-7
https://doi.org/10.1111/bju.12604
https://doi.org/10.1111/bju.12604
https://doi.org/10.1016/j.eururo.2016.01.048
https://doi.org/10.1016/j.eururo.2016.01.048
https://doi.org/10.1016/j.amjmed.2016.11.031
https://doi.org/10.1016/j.juro.2015.07.126
https://doi.org/10.1016/j.urology.2008.01.067
https://doi.org/10.1016/j.urology.2008.01.067
https://doi.org/10.1007/s00270-004-1850-2
https://doi.org/10.1007/s00270-004-1850-2
https://doi.org/10.1016/j.ejogrb.2017.12.021
https://doi.org/10.1016/j.ejogrb.2017.12.021
https://doi.org/10.1159/000329328
https://doi.org/10.7860/JCDR/2017/25399.10141
https://doi.org/10.7860/JCDR/2017/25399.10141
https://doi.org/10.1111/iju.12791
https://doi.org/10.1111/iju.127

	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Discussion and conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

