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Giant renal leiomyoma: a case report and brief review of the 
literature

Abstract

We report on a very large renal leiomyoma in a man presenting
with a 1-year history of lower back and flank pain and a rapidly
growing abdominal mass. Since a cystic renal cell carcinoma
could not be ruled out, a postembolization right radical nephrec-
tomy was performed. Diagnosis was confirmed by pathologic and
histologic analysis. Renal leiomyomas are very rare benign tumours
that are nearly indistinguishable from leiomyosarcoma or renal
cell carcinoma preoperatively. This case represents the second
largest such entity reported and demonstrates the limited ability
of accurate diagnostic determination preoperatively, with patho-
logic examination and immune-histochemical staining postnephrec-
tomy representing the only definitive means of diagnosis. A brief
review of the literature and an outline of typical clinical and patho-
logic features of renal leiomyomas are also presented.
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Clinical presentation

A previously healthy 53-year-old male initially presented
with a prominent right abdominal mass of 3 months dura-
tion following ongoing progressive growth. Appearance of
the mass was preceded by an onset of intermittent abdomi-
nal pain and back discomfort radiating down the ipsilateral
leg a year prior to presentation. The patient also experi-
enced anorexia and a sustained weight loss of 9.1 kg.

Physical findings included a protuberant abdomen with
a visibly bulging right-sided flank and abdominal mass and
mild associated tenderness. The remainder of the exam was
normal, with the exception of mild peripheral pedal edema.

Investigations

An ultrasound revealed a cystic mass within the right peri-
toneal cavity measuring 27.7 x 21.6 x 25.3 cm. Chest 
x-ray was normal. Blood work demonstrated a mild increase
in liver enzymes and erythrocyte sedimentation rate. The uri-
nalysis was negative for hematuria or pyuria. A computed
tomography (CT) of the abdomen revealed an exophytic

mass arising from the upper pole of the right kidney with
peripheral enhancing nodularity and calcification 
(Fig. 1). The right kidney was markedly displaced antero-
inferiorly, which resulted in compression of the biliary tree
and a contra-lateral shift of major abdominal structures.
Metastatic workup was negative. A differential diagnosis
of cystic renal cell carcinoma versus retroperitoneal sarco-
ma was entertained.

Treatment and pathology

The patient underwent aortography followed by selective
angiography. The right renal artery was found coursing to
the left of the aorta and inferior to the left renal artery. Right
renal embolization was followed by radical nephrectomy.

The specimen measured 30 x 29 x 27 cm and weighed
11.7 kg. On sectioning, the specimen revealed whitish tis-
sue with a whorled appearance and intermittent hemor-
rhagic areas (Fig. 2). Microscopically, a diagnosis of leio -
myoma was determined.

Discussion

Leiomyomas are most commonly found at autopsy but can
become symptomatic when they are large in size. There is
a 4% to 5.5% prevalence based on autopsy findings.1,2 Two-
thirds of all leiomyomas occur in women. There also seems
to be a greater prevalence in the Caucasian population, with
approximately 65% to 70% of cases documented in that
population. Although symptomatic cases are reported to be
more common between the second and fifth decades of life,
incidental lesions are more commonly found in an older
age group.3,4 In a recent review of 1030 consecutive nephrec-
tomies for renal tumours performed at the Brady Urological
Institute over a 10-year period, renal leiomyomas were respon-
sible for 1.5% of the benign lesions and 0.3% of all treated
kidney tumours.5

The most common presenting symptoms in clinically evi-
dent cases are a palpable mass (57%) and abdominal/flank
pain (53%), with a combined occurrence in approximately
33% of cases. Only 20% present with gross hematuria.6
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Leiomyomas have been shown to affect both kidneys equally
and 75% of reported cases involve the lower pole.3 The 
average size and weight have been found to be 12.3 cm and
1.84 kg, respectively. The largest reported leiomyoma meas-
ured 57.5 cm in maximum diameter and weighed 37.2 kg.7

As categorized by Steiner and colleagues in 1990, there
are 2 main groups of leiomyomas based on the setting of
clinical diagnosis.3 (1) Most commonly, they are inciden-
tally discovered during autopsy or surgery as multiple small
cortical tumours less than 2 cm in size. (2) Rarely, however,
they can also become large solitary masses that are inci-
dentally found on imaging and can cause clinical symp-
toms secondary to their extreme size.3 Although not differ-
ent histologically, the larger variant is usually associated
with cystic degeneration and hemorrhage.

Leiomyomas can originate from smooth muscle cells in
the renal capsule or renal pelvis or from the tunica media
layer of the cortical vasculature.8,9 In a review by Steiner and
colleagues, 53% of reported symptomatic lesions were of
subcapsular origin, 37% were capsular and 10% were con-
nected to the renal pelvis.3 Gross pathologic analysis usually
reveals a well-encapsulated and sharply circumscribed mass
that is more often solid than cystic. It is thought that cystic
variants represent benign cystic degeneration.3,10,11 Leiomyomas
tend to have a whorled appearance on cut section. On histo-
logic analysis, unlike in leiomyosarcomas, the absence of
mitotic figures, pleomorphism and hyperchromatism are the
usual features.12,13 Importantly, any evidence of invasion usu-
ally indicates a malignant leiomyosarcoma.12–14

Diagnosis of a leiomyoma by imaging is unreliable.
Ultrasound may display a solid or cystic mass and allow
for identification of a plane between the tumour and kid-
ney, but has very poor specificity. Angiographic appear-
ance can be either hypo- or hyper-vascular 10,15,16 and fea-

tures indicative of malignancy, such as vessel encasement,
renal vein invasion or arteriovenous shunting, are absent.17

Computed tomography scanning provides improved
anatomic definition and reveals well-circumscribed margins,
a capsular/subcapsular or peripelvic origin, minimal parenchy-
mal distortion, and no evidence of extra-renal invasion.3,16,18

Unlike benign leiomyomas, renal cell carcinomas have
irregular, poorly defined margins and may invade adjacent
structures. Differentiating leiomyoma from leiomyosarcoma
is difficult unless the mass is clearly invasive on imaging.
Both tend to develop in areas containing smooth muscle19,20

and the size and weight are similar at presentation.7,14,15

It has been proposed that leiomyosarcomas represent a process
of malignant degeneration from leiomyomas.10,12 No clear
association between size and likelihood of sarcomatoid change
has been demonstrated.15 However, weight loss and hema-
turia are more likely to be associated with leiomyosarcoma.14

Interestingly, in a case recently reported by a team at
Johns Hopkins, a patient with benign leiomyoma was diag-
nosed preoperatively through image-guided core biopsy
and immunostaining analysis.5 In cases where available
clinical or radiographic evidence points away from renal
cell carcinoma, this approach can be used to determine
the exact diagnosis preoperatively and thereby spare the
patient unnecessary radical surgery.

Conclusion

This case presents one of the largest leiomyomas reported
in the literature. It highlights the tumour’s potential for assum-
ing extreme proportions and causing pronounced displace-
ment of other major structures. It also re-emphasizes the
difficulty of differentiating leiomyoma from renal cell carci-
noma and leiomyosarcoma based strictly on clinical fea-
tures and imaging. It is therefore advisable that surgical

Fig. 1. CT image showing mass effect secondary to large right renal leiomyoma;
(a) cystic leiomyoma; (b) left kidney (lower pole); (c) vena cava; (d) aorta. Fig. 2. Leiomyoma on display after removal from the patient.
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removal be performed for diagnostic and therapeutic pur-
poses. Although nephron-sparing surgery can be performed
for smaller or moderate-sized exophytic masses of apparent
capsular or sub-capsular origin, radical nephrectomy remains
the recommended treatment for large leiomyomas to avoid
the risk of malignancy, necrosis and infection.
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