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Abstract. The aim of the present study was to describe a case 
of renal angiomyolipoma (RAML) in a 31‑year‑old woman 
who presented with massive hemorrhage, shock, severe 
anemia (Hb 63 g‑l) and multiple lesions, prior to delivery of 
a dead fetus. A 31‑year‑old woman was admitted due to left 
flank and abdominal pain at 20 weeks of gestation age, and 
diagnosed with RAML complicated with spontaneous rupture 
and hemorrhage of the left kidney, for which emergency 
exploratory laparotomy, left kidney resection and splenec-
tomy were performed. The patient delivered a dead fetus 
3 days following surgery and recovered well postoperatively. 
Hemorrhagic RAML during pregnancy is a rare and complex 
vascular surgical emergency, and should be managed in a 
multidisciplinary manner. Spontaneous rupture is a serious 
threat to the life and health of pregnant women and fetuses. 
The present case is a typical example of RAML in a pregnant 
woman complicated by spontaneous rupture and hemorrhage, 
which highlights the importance of determining the risk of 
acute hemorrhage in early stages of pregnancy, and the signifi-
cance of time and proper management. However, in cases of 
shock caused by spontaneous rupture and hemorrhage, the 
only way to save the life of the patient is to resect the lesion 
without delay.

Introduction

Renal angiomyolipoma (RAML), also known as renal hamar-
toma, is a benign tumor composed of mature adipose tissue, 
smooth muscle and thick‑walled blood vessels, which may 
impose a significant morbidity or mortality due to its unique 

characteristics and the complications subsequent to its treat-
ment (1). Clinically, RAML is often misdiagnosed as renal cell 
carcinoma (RCC), and CT examination combined with renal 
angiography can effectively identify RAML and RCC (2,3). 
As RAML tends to grow quickly and is often associated with 
complications including hemorrhage and pain, active interven-
tion is required. RAML is uncommon, with only 22 cases 
reported over the past 35 years (4,5). RAML complicated with 
spontaneous rupture and hemorrhage is even more rare in 
pregnant women. In the present case report, a case of RAML 
in a 31‑year‑old pregnant woman with RAML of both kidneys 
during her second pregnancy was described. The tumor 
measured ~21x12x10 cm and grew quickly, causing spontaneous 
rupture and massive hemorrhage at 20 weeks of gestational 
age. Emergency exploratory laparotomy, left kidney resection 
and splenectomy were performed under general anesthesia. A 
literature review was also performed, and the composition, type 
classification, imaging characteristics and various treatments 
currently available for this condition were discussed, in an 
attempt to provide more information concerning the diagnosis 
and treatment of this rare renal tumor.

Case report

A 31‑year‑old woman at 20 weeks of gestation age was admitted 
to The First Hospital of Lanzhou University (Lanzhou, China) 
with the complaint of left flank and abdominal pains for >3 days. 
She was weak, anorexic and severely anemic with episodes of 
nausea and vomiting. Physical examination revealed tender-
ness over the left kidney and right lower abdominal regions 
but with no rebound pain and muscle tension. A giant mass 
~10x8 cm was palpated in the left upper abdomen. Laboratory 
tests were performed to obtain hemoglobin (63 g/l), platelet 
count (82x109/l), serum urea (4.07 mmol/l) and serum creati-
nine (74.0 µmol/l) levels. Computed tomography (CT) plain 
scan exhibited multiple cystic masses in both kidneys, causing 
compression on and displacement of the pancreas, spleen and 
surrounding intestines. The normal morphology and structure 
of the left kidney had disappeared, and the right kidney was 
abnormally shaped, with a large mixed density shadow of the 
soft tissue and fat present (Fig. 1A). Contrast‑enhanced CT 
scan revealed enhancement of multiple vessels supplied by the 
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bilateral renal artery, fluids in the abdominal and pelvic cavities, 
destruction of the bilateral renal structures, possible hamar-
toma, hemorrhage of the left renal lesion, blood accumulation 
around the left kidney and a small amount of gas accumula-
tion (Fig. 1B). In addition, multiple abnormally enhanced foci 
were observed in the liver, which were suspected to be heman-
gioma and multiple cysts; an abnormal enhancement area was 
observed in the left lobe of the liver, which was considered to 
be an abnormal perfusion. Magnetic resonance imaging (MRI) 
was not performed due to the nature of the emergency.

Emergency exploratory laparotomy, left kidney resection 
and splenectomy were performed under general anesthesia. 
Postoperative pathology revealed a well‑defined grayish 
yellow and soft mass ~3.0x3.0x2.0 cm on the surface of the 
8.0x4.0x4.0 cm resection specimen of the left kidney, and a second 
grayish yellow and soft nodule ~21x12x10 cm at the renal hilum 
in the 17x12x9.0 cm grey‑yellow resected specimen (Fig. 2A). 
A splenectomic specimen measuring ~1x7.0x4.0 cm was also 
removed (Fig. 2B). Postoperative pathology of the left kidney 
revealed that the capsule of the tumor tissue had disappeared 
due to swelling and infiltration. The tumor parenchyma was 
composed of a large number of thick‑walled blood vessels, and 

a large amount of fat and a small amount of smooth muscle. 
The tumor parenchyma cells were not atypical with rare mitosis 
but hemorrhage and necrosis (Fig. 3A). The splenic capsule 
and part of the spleen were hemorrhagic, with no tumor tissue 
observed (Fig. 3B). We performed immunohistochemical anal-
ysis of paraffin‑embedded sections (3 µm), which were fixed 
with 10% neutral formaldehyde for 24 h at room temperature, 
and subsequently rinsed with tap water. Sections were dewaxed 
with xylene I and II for 20 min each, and rehydrated with a 
descending alcohol series. In addition, samples were incubated 
with 3% H2O2 at room temperature for 5‑10 min to block 
endogenous peroxidase activity and then washed with distilled 
water three times (5 min per wash), followed by heating in a 
microwave for 10‑15 while immersed in PBS. Goat serum was 
then applied for 15 min at room temperature. Subsequently, 
a primary antibody against S‑100 was applied (MAB‑0697, 
Fuzhou Maixin Biotechnology Development Co.,  Ltd.) 
for 60 min at room temperature, and washed with PBS. A 
secondary antibody was then applied (AP, KIT5101; Fuzhou 
Maixin Biotechnology Development Co., Ltd.) for 15 min at 
room temperature. We then performed counterstaining of the 
sections using hematoxylin for 30 sec at room temperature; the 

Figure 1. Diagnostic CT scans. (A) CT scans obtained in November 2018 indicated a soft tissue shadow and a fat density shadow in both kidneys, with blood accu-
mulation around the left kidney. (B) Renal parenchyma enhancement during arterial phase with multiple enhanced vascular shadows. CT, computed tomography.

Figure 2. (A) Gross specimen demonstrated that the excised left kidney measured 8x4x4 cm. (B) Gross specimen demonstrated that the excised spleen 
measured 11x7x4 cm.
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sections were sealed with an aqueous mounting agent. Sections 
were analyzed under a light microscope at x200 magnification. 
Immunohistochemical staining (alkaline phosphatase method) 
demonstrated cytokeratin (‑), vimentin (1+), S‑100 protein 
(adipocyte+), human melanoma black‑45 (scattered lesion+), 
melanoma antigen recognized by T‑cells 1 (1+), antigen Ki‑67 
(<5%), platelet endothelial cell adhesion molecule (vascular+), 
cluster of differentiation 34 (vascular+), and smooth muscle 
actin (partial+) staining patterns (Fig. 4A and B). The results 
of pathology and immunohistochemistry analyses supported 
the diagnosis of renal hamartoma. Based on these examina-
tion results, the patient was diagnosed with giant bilateral renal 
hamartoma with spontaneous rupture and hemorrhage of the 
left kidney with involvement of the spleen.

The patient was transferred from the operating room to 
the Intensive Care Unit for subsequent observation, where she 
delivered a dead fetus naturally 3 days following surgery, and 
recovered well postoperatively. After 5 months, the patient was 
re‑admitted and underwent massive tumor resection of the 
right kidney as part of further treatment, and recovered well 
postoperatively.

Discussion

RAML is a benign mesenchymal tumor‑like lesion consisting 
of varying mixtures of smooth muscle, blood vessels and 
mature fat. It was first described in 1880 (5). It usually occurs 

in the kidneys but has also been identified in the lung, liver, 
fallopian tube, vagina and spermatic cord  (6). Clinically, 
RAML may be classified as two types: The tuberous scle-
rosis complex (TSC) and the sporadic renal hamartoma (7). 
Patients with TSC‑RAML usually have a genetic family 
history, and the pathogenesis may be associated with muta-
tions in TSC complex subunit 1 and 2 genes. The sporadic 
renal hamartoma is more common in adults (8). RAML may 
be diagnosed by ultrasonography, CT and MRI. An over-
view of the relevant literature may assist in understanding 
the imaging characteristics of renal hamartoma by different 
examination methods. For example, renal hamartoma is gener-
ally observed as a hyperechoic mass on ultrasound (9). It is 
difficult to differentiate giant renal hamartoma from other 
retroperitoneal fatty lesions by ultrasound alone. According 
to Luo et al (10) and Cheng et al (11) on the imaging char-
acteristics of CT about renal hamartoma, the majority of low 
fat hamartomas exhibit high density or slightly high density 
on CT scan, and a few demonstrate slightly low density and 
isodensity. Cheng et al (11) demonstrated that low‑fat renal 
hamartoma usually exhibited homogeneous low signals on T2 
and iso‑signal on T1 of MRI plain scan. When the proportion 
of the fat component is <20%, it is difficult to demonstrate the 
imaging features of renal hamartoma. This imaging feature 
in the clinical diagnosis may assist in the diagnosis of renal 
hamartoma. However, postoperative pathology remains the 
gold standard for the diagnosis of renal hamartoma.

Figure 3. Hematoxylin and eosin staining. (A) Pathological examination demonstrated that the lesion was composed of well‑differentiated adipose tissue, 
smooth muscle and thick‑walled vessels. Cells of the tumor parenchyma were not heterogeneous, with rare mitosis (magnification, x200). (B) Pathological 
examination demonstrated that the splenic capsule and part of the spleen were hemorrhagic, but no tumor tissue observed (magnification, x200).

Figure 4. Alkaline phosphatase staining. (A) Immunohistochemical staining demonstrated fine neoplastic smooth muscle, and cells expressing positive staining for 
the monoclonal antibody HMB‑45 associated with melanoma (magnification, x200). (B) Immunohistochemical staining demonstrated that antigen Ki‑67 (<5%), 
platelet endothelial cell adhesion molecule (vascular+), cluster of differentiation 34 (vascular+), and smooth muscle actin (partial+) (magnification, x200).
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It is clear that early detection and diagnosis of RAML 
may decrease the occurrence of serious complications. For 
unruptured hamartoma tumors >4 cm, minimally invasive 
procedures including arterial embolization, radiofrequency 
ablation, cryoablation, mTOR inhibitors, and other novel ther-
apies like partial or total nephrectomy are recommended (12). 
Pregnancy with renal hamartoma with spontaneous rupture 
bleeding is rare, and preoperative diagnosis is difficult in 
pregnant women without presenting clinical symptoms, which 
often cause misdiagnosis, thereby affecting the safety of the 
mother and the fetus (13). Pregnancy may promote tumor 
growth and increase the risk of tumor rupture, which the 
majority of previous studies hypothesized was due to the ubiq‑
uitous expression of estrogen and progesterone receptors in 
RAML. With the elevation of estrogen and progesterone levels 
in pregnant women, the tumor tends to grow quickly under 
stimulation of tumor vascular proliferation, which increases 
the risk of spontaneous rupture and bleeding of the tumor or 
surrounding structures (14,15). With the exception of surgical 
intervention, there is no successful treatment for renal hamar-
toma complicated with spontaneous rupture and hemorrhage 
in pregnant women.

To improve the survival rate of patients and fetuses, 
prenatal examination in the fi rst trimester of pregnancy is 
important. When the diagnosis is confi rmed, interventions 
including renal artery embolization should be taken positively. 
At present, for RAML complicated with spontaneous rupture 
and hemorrhage, surgical resection or angioembolization 
appears to be the only way to save the life of the patient.
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