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In cholestatic hepatic dysfunction, also consider the kid-
neys and the heart: A probable case of Stauffer syndrome 

in renal leiomyosarcoma with cava-atrial extension

Ruth Jones, Les Ala

Abstract

Introduction: Abnormal liver function tests 
(LFTs) are a common reason for referral to 
hospital although in some cases, no obvious 
hepatic pathology is found. Yet, they can indicate 
other disease processes not immediately obvious. 
A rare cause of cholestatic hepatic dysfunction is 
the paraneoplastic manifestation of malignancy. 
Case Report: Herein, we report a case referred 
with anicteric cholestatic hepatic dysfunction 
that was found to have a renal leiomyosarcoma 
with inferior vena cava (IVC) and right atrium 
extension. Conclusion: The abnormal LFTs were 
thought to be a paraneoplastic manifestation of 
the tumor as these were improving following 
surgical treatment.
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Introduction

This is a case of a primary renal leiomyosarcoma 
presenting with hepatic dysfunction and features of 
intraluminal tumor extension. Following surgical 
treatment, the patient started to experience improvement 
in her symptoms as well as her liver function. It 
highlights the need to consider extra-hepatic causes of 
hepatic dysfunction including possible paraneoplastic 
manifestations of malignancies. 

CASE REPORT

Clinical features: A 61-year-old female was referred 
to our ambulatory care unit with a three-month history 
of worsening dyspnea on exertion. The referral was 
prompted by the discovery of abnormal liver function tests 
(LFTs) by her general practitioner. She had a dry cough 
and ankle swelling, but denied any other respiratory or 
cardiac symptoms. She did have ongoing right sided 
flank pain, and pain ‘under her ribs’ for last two months, 
described as constant without pleurisy or radiation. On 
systemic review, she denied weight loss, bowel or urinary 
symptoms, specifically frank hematuria, but complained 
of lethargy and intermittent pyrexia over the previous 
month. 

Previously, she had had an oophorectomy for a benign 
teratoma, and a deep venous thrombosis 10 years before. 
She denied previous liver or renal problems. She was 
not on regular medication, did not smoke nor drunk 
alcohol. Physical examination revealed a slightly pale but 
comfortable lady with no icterus, clubbing, or obvious 
lymphadenopathy. Cardiovascular and respiratory 
examination were normal (blood pressure 135/85  mmHg) 
but there were prominent ‘a’ waves in her jugular veins. 
Her superficial abdominal veins were distended with flow 
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directed upwards towards the head on re-filling. As well 
as hepatomegaly (4 cm below the costal margin), she had 
an indistinct mass in the right flank.  Her swollen ankles 
were mildly pitied. 

Investigations: Blood tests showed a normocytic 
anemia, cholestatic hepatic dysfunction and raised 
inflammatory markers (Table 1). Thyroid function 
tests, electrolytes and hematinic profile were normal. 
Subsequent viral hepatitis and liver autoantibodies screen 
were negative. Urinalysis showed microscopic hematuria 
(++++) and proteinuria (++). Her electrocardiogram 
showed a sinus tachycardia (106 beats per minute).

A chest X-ray showed an elevated right hemi-
diaphragm, a new finding as of 5 years previously, but 
clear lung fields (Figure 1). An ultrasound scan revealed 
a large right renal mass with a suspicion of IVC tumor 
extension; the liver was enlarged but there was no obvious 
metastatic liver disease or biliary tree dilatation. 

Following contrast computed tomography (CT) scan 
of her thorax and abdomen, the large right renal tumor 
was confirmed, and was seen to extend into the renal 
vein, IVC and RA (Figure 2). There was no evidence of 
pulmonary embolism and no liver metastasis but there 
was a small amount of abdominal free fluid and small 
bilateral pleural effusion.

On transthoracic echo, a large tumor occupying the 
entire right atrium was noted and was seen to extend 
into the inferior vena cava (IVC). There was no tricuspid 
valve involvement and all other echo findings were within 
normal parameters (Figure 3).

Management: Subsequently, the patient was, 
transferred to a tertiary center under the joint care of the 
urological and cardiothoracic surgical team, where she 
had a radical right nephrectomy, atrial and caval tumor 
thrombectomy and IVC replacement with Dacron graft 
and femoral vein. After a prolonged post-surgery stay in 
the intensive care unit, she made a good recover and on 

Table 1: Blood test results at presentation and two months after 
surgery.

Parameter At 
presentation

2 
months 

after 
surgery

Normal 
Range and 

units

Alkaline 
phosphotase

211 182 30–130 U/L

Gama-glutamyl 
transferase

201 117 12–43 U/L

Total bilirubin 19 12 0–21 umol/L

Alanine 
transaminase

38 28 0–52 U/L

C-reactive protein 170 98 <5 mg/L

Ferritin 344 270 15–300 ug/L

Erythrocyte 
sedimentation 
rate

N/A 83 1–20 mm/hr

Hemoglobin 10.8 10.6 11.5–16.5 g/dL

Prothrombin 
time

16 On 
warfarin

11–14.5 s

Figure 1: Chest X-ray showing elevated right hemi-diaphragm. 

Figure 2: Contrast Computed tomography scan showing renal 
tumor (arrow a) with extension into inferior vena cava (arrow 
b) and into right atrium (arrow c).
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follow-up two months after the surgery, she remained 
well with marked improvement in her symptoms. 

The tumor was confirmed to be a high grade renal 
leiomyosarcoma. Further adjuvant treatment is currently 
being discussed with the oncologists. She remains on long-
term warfarin for venous thrombo-embolic prophylaxis.

Following surgical treatment and two months after 
surgery, her LFTs appear to be improving (Table 1) 
although they have not as yet returned to normal. A post-
operative prothrombin time was not measured as she had 
been put on warfarin during this period. A post-surgical 
echo showed a normal sized right atrium with no residual 
mass in the right atrium or the IVC (Figure 3). 

such as bronchial carcinoma, prostate adenocarcinoma 
and there was one previously reported case in literature 
of Stauffer syndrome in leiomyosarcoma [5–8]. First 
described in 1961, Stauffer syndrome is characterized 
by an elevated alkaline phosphatase, gamma-
glutamyltransferase (GGT), erythrocyte sedimentation 
rate (ESR), a prolongation of prothrombin time and 
hepatosplenomegaly. Histological examination of the 
liver shows non-specific inflammatory infiltrates [9]. 
The abnormal blood tests return to normal after surgical 
resection of the tumor but they reappear if the tumor 
recurs. The pathogenesis of this paraneoplastic syndrome 
is not fully understood but it is thought to be related 
to the release of pro-inflammatory cytokines such as 
interleukin-6 (IL-6) [10]. 

Although she had the classic triad of a renal tumor at 
presentation (flank pain, hematuria and abdominal mass), 
she also had features of IVC obstruction and possible 
cardiopulmonary complications. Tumor fragments 
could even embolize so given her dyspnea and features 
of possible IVC thrombotic obstruction, pulmonary 
embolism was in the differential diagnoses. However, 
with an elevated right hemi-diaphragm on CXR, a mass in 
the right flank and abnormal LFTs, we felt an ultrasound 
of abdomen was also warranted at that stage, and this 
identified a renal mass, confirmed IVC obstruction and 
excluded liver metastasis. The subsequent contrast CT 
thorax and abdomen showed the extent of the tumor and 
excluded pulmonary embolism.

The extension of the leiomyosarcoma into the 
right atrium may obstruct blood flow and cause signs 
and symptoms of right heart failure such as fatigue, 
peripheral edema, hepatomegaly and ascites. This 
patient did have some of these features but surprisingly, 
on echocardiography, her cardiac function was not 
compromised despite the tumor occupying the entire 
right atrium. The small amount of ascites and her lower 
limb swelling were therefore most likely due to IVC 
obstruction rather than right heart dysfunction. 

The final diagnosis was only possible from histological 
examination as the tumor was indistinguishable from an 
RCC on the radiological images and at surgery.

CONCLUSION

Although renal leiomyosarcoma is extremely rare, it 
can mimic renal cell carcinoma at presentation. In this 
patient with a renal leiomyosarcoma, the improving trend 
of the cholestatic hepatic profile after surgery indicates 
that she probably had an associated Stauffer syndrome 
although she would require a longer follow-up period to 
ensure the liver function tests have returned to normal. 

Nevertheless, her case illustrates the wide spectrum of 
manifestations of renal tumors and their complications, 
including inferior vena cava and right atrium extension 
and associated paraneoplastic syndromes.  

Figure 3: (A) Echo showing right atrium mass before surgery 
(arrow, left), (B) Echo showing normal right atrium after 
surgery (right).

DISCUSSION

Primary renal leiomyosarcoma is extremely rare, 
accounting for only 0.5–1% of all renal invasive tumors 
[1]. They may arise from the smooth muscle fibers of renal 
parenchyma, renal capsule, renal pelvis, or renal vessels 
[2]. These tumors often mimic renal cell carcinoma (RCC) 
in their presentation namely flank pain, palpable mass, 
and hematuria all of which are indicators of extensive 
local disease [1]. 

Intraluminal extension of the tumor from the kidney 
into the IVC and beyond is uncommon although some 
cases have been reported previously [3, 4].  Inferior vena 
cava involvement may produce lower extremity edema, 
ascites, hepatic dysfunction and pulmonary emboli. 

Other features are more inconspicuous at presentation, 
particularly the paraneoplastic manifestations. This 
patient was referred with abnormal LFTs indicating 
a cholestatic hepatic dysfunction but in the absence 
of hepatic vein thrombosis, liver metastasis or biliary 
tree obstruction, such a hepatic profile might indicate 
Stauffer syndrome, a rare paraneoplastic manifestation 
of leiomyosarcoma [5].

Stauffer syndrome is well described in renal cell 
carcinoma but it has been reported in other malignancies 
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In such patients, as well abdominal and thoracic 
radiological imaging, an  echocardiogram is also required 
to exclude tumor embolus and RA mass, especially if they 
present with dyspnea, features of possible right heart 
dysfunction  or of pulmonary embolism. 
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