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CASE REPORT

Case report: rare presentation of primary 
angiomyolipoma in the middle ear
Fei Wang1 and Hao Wang2*

Abstract 

Background: Angiomyolipoma (AML) is a common, chronic disease usually localized in kidney and liver organs; but 
occurring frequently outside the kidney or liver.

Case presentation: We describe an unusual case of a 62-year-old female patient with AML in the middle ear. She 
presented with left earache, tinnitus and hearing loss. Preoperative computed tomography and magnetic resonance 
imaging seemed to reveal a middle ear cholesteatoma. The patient underwent surgical resection of this lesion, and 
the AML was finally confirmed by histopathological examination. The patient was discharged on the 8th postopera-
tive day and did not seek further treatment.

Conclusions: Extraperitoneal AML is rare and accurately identified by histopathology. The recommended manage-
ment is surgery for AML in the middle ear.
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Background
Angiomyolipoma (AML) is the most common benign 
tumour of the kidney and is related to the tuberous scle-
rosis complex, which is composed of vascular endothe-
lial cells, smooth muscle cells and fat cells [1–3]. Patients 
with tuberous sclerosis complexes often have multiple 
renal AMLs [4]. Additionally, AML is frequently found 
among women with lymphangioleiomyomatosis [5]. Both 
incidental and disease-related AML are caused by muta-
tions in the TSC1 or TSC2 genes that control cell growth 
and proliferation [6]. However, this tumour outside the 
kidney is extremely rare. Given the paucity of informa-
tion about this tumour, the aim of this study was to pre-
sent a case, the first AML reported in the middle ear, to 
describe the clinical features and a treatment protocol.

Case presentation
A 62-year-old female patient was admitted to the hospi-
tal in July 2019 because of left earache, tinnitus, hearing 
loss for 30  years and worsening earache for more than 
1 month. She had not received any treatment before. The 
patient’s personal history, past history and family history 
were unremarkable.

Renal ultrasound, lung computed tomography (CT) 
and skin examination were performed in this patient to 
preclude the potential AML of other parts of the body 
outside the middle ear. On physical examination, the 
bilateral auricles showed no deformity or traction pain, 
and a large amount of purulent secretions were found 
in the left external auditory canal. Cerumen debris was 
found in the right external auditory canal, and no obvi-
ous tenderness was found in the bilateral mastoid process 
area. The rinne test results were as follows: left (+), right 
(−). The weber test result was right-sided (+). Temporal 
bone CT showed right otitis media mastoiditis, partial 
defect of the left temporal bone, no normal structure in 
the middle ear cavity and soft tissue thickening in the left 
external auditory canal (Fig. 1). To determine the extent 
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to which the surrounding structures were destroyed 
by the tumour, especially any damage to the tympanic 
wall, axial and coronal CT was further performed and 
indicated a partial defect in the left temporal bone, no 
normal structure in the middle ear cavity and soft tis-
sue thickening of the left external auditory canal (Fig. 2). 
Cranial enhanced magnetic resonance imaging (MRI) 
suggested an abnormal signal in the left middle ear: sus-
pected cholesteatoma (Fig. 3). Oto-endoscopy suggested 
that the orifice of the left ear was narrow with a large 
number of secretions in the outer ear canal, and the tym-
panic membrane could not be seen; the tympanic mem-
brane of the right ear was intact, vacuolar, and indistinct 
(Fig.  4). Nasopharyngoscopy suggested adenoid hyper-
plasia (Fig.  5). Pure tone audiometry suggested sensori-
neural deafness in the left ear and an average threshold of 
air conduction of 103 dB and conductive deafness in the 
right ear and a mean bone conduction threshold of 32 dB 
and a mean air conduction threshold of 62 dB.

The operation was performed under general anaesthe-
sia on the 7th day after admission. After general anaes-
thesia took effect, the patient was placed in a horizontal 
position, his head turned to the right, and the affected ear 
was upward. Ten millilitres of normal saline, 8 drops of 
pararenin and 10  ml ropivacaine were used for periau-
ricular anaesthesia and haemostasis. The tympanic sinus 
was opened from the ethmoidal region, and the lateral 
wall of the superior tympanic cavity and the residual 
posterior wall of the auditory canal were removed. The 
facial nerve crest was ground down. The superior tym-
panic chamber, posterior tympanic chamber and mas-
toid were fused into a large cavity full of granulation. The 
granulation was carefully peeled off, and the facial nerve 
was explored. The bone canal was intact, the semicircu-
lar canal bone was not damaged, and most of the malleus 
and incus were rotten and lost. The residual ossicles were 

removed, and no residual granulation was found in the 
tympanum. The operation cavity was washed with nor-
mal saline, and the flap of the external auditory canal was 
cut and smoothed back. The operation cavity was filled 
with a gelatine sponge, and the incision was sutured. The 
granulation was sent to pathology. Intraoperatively, we 
observed that the mastoid bone cortex was on the fistula 
hole, and the majority of the bone in the posterior wall 
of the external auditory canal was destroyed. Moreover, 
the upper as well as posterior tympanum and the mas-
toid process were fused into one large cavity with amber, 
soft, and easy-to-bleed organization; most of the mal-
leus and incus parts were rotten; the stapes could not be 
seen; and the facial nerve bone canal and the semicircu-
lar canal bone were intact (Fig. 6a, b). Postoperative pure 
tone audiometry suggested sensorineural hearing loss in 
the left ear, and the average air conduction threshold was 
100 dB; the right ear exhibited mixed deafness, and the 
average bone to hearing threshold was 30 dB, while the 
average air conduction threshold was 60 dB. On postop-
erative pathology examination (left ear), adipose tissue, 
smooth muscle and small blood vessels were observed 
in the tissue. This finding combined with immunohisto-
chemistry was consistent with AML. The immunohis-
tochemistry findings were as follows: SMA (+), desmin 
(−), CD34 (−), b-catenin (+), and Ki-67 index < 5% 
(Fig.  6c). The postoperative course was uneventful, and 
the patient was discharged after 9 days of anti-infection, 
haemostasis and fluid rehydration and did not seek fur-
ther treatment. To date, there is no evidence that she has 
experienced recurrence.

Discussion and conclusion
AML is the most common benign tumour of the kid-
ney, most commonly found in middle-aged women, and 
is composed of perivascular epithelioid cells also known 

Fig. 1 Computed tomography (a, b, c) revealed part of the left temporal bone
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as perivascular epithelioid cell tumours (PEComas) [3, 
7]. This is a mesenchymal tumour that is involved in the 
formation of hoof tissue, blood vessels, and the lymphatic 
system. However, AML is composed of different propor-
tions of vascular cells, mature smooth muscle cells and 
fat cells. Some reports have described AML as a typical 
common tumour of the kidney, but currently, it is more 
commonly found in the liver; this tumour is also found in 
the ovaries, fallopian tubes, spermatic cords, palate and 
colon [8]. However, AML in the middle ear has not been 
previously reported. Considering that AML is rare, this 
study aimed to increase our understanding of AML out-
side of the kidney and liver.

Clinical features
The clinical manifestations of AML lack specific-
ity. There are no typical symptoms when the tumour is 

small. Patients may suddenly present local pain when the 
tumour bleeds internally. Haemorrhagic shock may occur 
when massive bleeding of the tumour occurs. In addi-
tion, purulent secretions found during physical exami-
nation may be caused by the destruction of surrounding 
tissues and infection by the tumour. Renal AML can be 
diagnosed by ultrasound, CT and MRI. However, AML 
in other locations is not common, and the nidus may 
be small, so the tumour cannot be clearly confirmed 
by CT and MRI. Further biopsy is needed for AML 
identification.

The patient in this case was further aggravated by coin-
fection with AML. She recovered very well after opera-
tion combined with anti-infection treatment.

Although this patient was coinfected and completely 
deaf in the left ear, there was no obvious destruction 
of the surrounding tissues by the tumour according to 

Fig. 2 Computed tomography appearance in axial imagines (a, b, c)) and coronal imagines (d, e, f, g, h, i)
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Fig. 3 Magnetic resonance imaging revealed structures of the tumour

Fig. 4 Otoscope a (left) and b (right) showed external auditory meatus and the tympanic membrane

Fig. 5 Nasopharynx showed adenoid hyperplasia and hypertrophy



Page 5 of 5Wang and Wang  BMC Surg          (2020) 20:285  

radiologic features in this case. However, if the tumour 
grows further, upward invasion may damage the tym-
panic canopy and skull base, leading to epidural abscess, 
purulent meningitis, and brain abscess; downward dis-
ruption may damage the jugular bulb, causing massive 
bleeding; disruption of the sigmoid sinus may result in 
thrombophlebitis or bleeding in the sigmoid sinus; ante-
rior inferior disruption may damage the carotid artery 
tube, causing massive bleeding; posterior subperiosteal 
abscess and bezold abscess of the neck may be caused by 
bone defects and destruction of the mastoid tip or medial 
wall of the mastoid tip; and facial paralysis may be caused 
by disruption of the facial nerve bone canal and inflam-
mation in the facial nerve.

The radiologic examination of this patient resulted in 
a misdiagnosis of AML as cholesteatoma. Preoperative 
identification remained difficult, but surgery is able to 
lead a satisfactory result in our case.
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Fig. 6 a and b Intraoperative progress; c pathology
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