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Hepatocellular carcinoma in body builders; an emerging rare 
but serious complication of androgenic anabolic steroid use

Christopher Woodward, Josie Smith, Dean Acreman, and Nagappan Kumar

University Hospital Wales, and Public Health Wales, Cardiff, UK

Illicit use of androgenic anabolic steroids (AAS) is a known problem amongst certain groups including body builders 
and other athletes. Use of these drugs is thought to be high in some areas of South Wales. A number of adverse 
effects have been associated with use of AAS including the development of hepatic adenomas. There have been a 
handful of rare cases of the development of hepatocellular carcinoma following AAS use. We report two such cases 
presenting to the same surgical centre in South Wales within six months. We do this with reference to data from 
Public Health Wales, including the Harm Reduction Wales Needle and Syringe provision report, which indicate a partic-
ularly high rate of use of AAS in the surrounding area. We believe these cases are important from the public health 
point of view. They demonstrate a rare and not widely known about, but potentially fatal adverse effect of AAS, now 
becoming prevalent with the high use of these drugs. This is important for doctors to be aware of, but also could 
form the focus of a public health campaign targeted at AAS users. (Ann Hepatobiliary Pancreat Surg 2019;23:174-177)
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INTRODUCTION

Illicit use of androgenic anabolic steroids (AAS) is a 

known problem amongst some groups, including body 

builders and other athletes. The full extent of use of these 

drugs is not clear, due to limited studies.1 However use 

of AAS is suspected to be high in some areas of South 

Wales.2 The Harm Reduction Database Wales: Needle and 

syringe provision 2015-16 report stated that of the 17,161 

individuals accessing needle and syringe provision across 

Wales; 8,375 (48%) were primary Image and Performance 

Enhancing Drug (IPED) users, this category of substances 

includes AAS.3

Here we report of two cases of hepatocellular carcino-

ma (HCC) developing in young men in South Wales over 

the past 6 months. Many adverse effects of AAS have 

been documented. The development of liver cell adeno-

mas is well known. However, there are only very few re-

ports of HCC in patients using AAS.4 We feel that a cam-

paign to highlight this potentially lethal complication of 

AAS use may deter young persons from engaging in this 

activity.

CASE

Case 1

A 39 year old man, with a background of bodybuilding, 

initially presented to his doctor with abdominal pain. An 

ultrasound to investigate the pain showed an incidental 

liver lesion. He was generally fit and well and the only 

medical problem he suffered was gastro-oesophageal re-

flux disease (GORD). He was taking AAS as part of his 

body building for many years and stopped taking it for 

18 months prior to presentation. Further characterisation 

of the lesion by MRI showed a 19 cm heterogenous mass, 

consistent in appearance with hepatocellular carcinoma, 

within the right liver. A CT of chest abdomen and pelvis 

did not show definitive evidence of metastatic disease 

though several small indeterminate lung nodules were 

seen.
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Fig. 2. Intraoperative photo-
graphs of the case 2. (A) A left 
lateral sectionectomy was per-
formed along with removal of 
the pedunculated mass arising 
from the segment 3. (B) A large
pedunculated lesion can be seen 
clearly.

Fig. 1. Preoperative computed 
tomography images of the case 
2. Axial image (A) and coronal 
image (B) showing multiple hy-
pervascular lesions within the 
liver. Masses occupy the segment
2 and 3, with another peduncul-
ated mass arising from the seg-
ment 3.

Surgery was carried out as a potentially curative treat-

ment. A large very vascular tumour was found at surgery. 

This was resected by a right hemihepatectomy using the 

anterior approach to prevent tumour rupture. Histological 

examination showed that this was a HCC with clear mar-

gins. The patient has had a CT chest, abdomen and pelvis 

3 months after the resection and there is no change in the 

indeterminate nodules in the lung or any recurrence in the 

liver.

Case 2

A 28 year old man, another body builder, presented to 

the emergency department with epigastric pain. Imaging 

showed several liver lesions with bleeding into the lesion 

in the left liver. He was referred to our tertiary liver 

clinic.

He was a fit and well young man. However, he was 

treated and discharged 5 years ago for dilated cardiomy-

opathy. He did not have any cardiac symptoms now. The 

cardiomyopathy was thought to be related to AAS use as 

well. He had an extensive history of using AAS for more 

than 5 years. He had also used growth hormone injections.

When seen in the liver clinic, he had to be admitted 

to the hospital because of the severe pain he had that 

could not be controlled with narcotic analgesics.

Imaging (Fig. 1) showed multiple hypervascular masses 

in the liver. There was a 225 mm mass occupying seg-

ment 2 and 3 and another 135 mm pedunculated mass 

from segment 4b. Liver biopsy performed in the referring 

hospital had shown an adenoma. The treatment options 

were liver resection to relieve pain or consider liver trans-

plantation. He may not have been a candidate for liver 

transplantation as he will not fit in the UK criteria for 

transplantation. Therefore a resection was planned mainly 

to relieve pain.

He had an open left lateral sectionectomy and resection 

of the pedunculated mass in segment 4b of liver (Fig. 2). 

The specimen weighed 4 kilograms.

Histology revealed a well differentiated HCC. He has 

had a further CT chest abdomen and pelvis 3 months after 

the operation which showed some regression of the other 

adenomas in the liver. This may be due to the cessation 

of the AAS use now.
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DISCUSSION

Cases of HCC associated with AAS use are rare. HCC 

has been documented as a complication of legal use of 

such drugs in the treatment of haematological disorders 

such as Fanconi’s anaemia.5 However, as for illicit use of 

anabolic steroids, a handful of cases of young males in-

volved in body building, developing HCC following ana-

bolic steroid use have been reported.6-8 It is therefore sig-

nificant to be able to report a series of two such cases 

of HCC in body builders, arising within the same surgical 

centre.

It is well known that AAS use is associated with a 

number of complications,4 some of which may be well 

known amongst the general population. It is well estab-

lished that anabolic steroid use is associated with the de-

velopment of hepatocellular adenomas. In general it is es-

timated that the transformation rate of hepatocellular ad-

enomas to HCC may be around 4%.9 Therefore a small 

number of drug users might be expected to develop HCC 

within a large enough population. Alternatively it may be 

the case that in patients using anabolic steroids, HCC may 

develop de novo, rather than through an adenoma – carci-

noma transformation pathway. Cases of HCC associated 

with a testosterone receptor have been reported, and thus 

this may be part of the mechanism of development and 

growth of such tumours.8 

AAS use is not insignificant within the UK. The Home 

Office national crime survey 2015/16 estimates anabolic 

steroids are used by 0.2% of the population aged 16 to 

59. However use of these drugs may well be much higher 

in those involved in bodybuilding, especially those using 

so called “hard core” gyms.10,11 It is unclear quite how 

widespread anabolic steroid use may be within such 

groups as only fairly limited epidemiological studies have 

been conducted. However anabolic steroid use may be 

widespread in the South Wales area, where these cases 

occur. A regional study of gyms found a surprisingly high 

prevalence of anabolic steroid use.2 It is therefore im-

portant that these two cases should be taken note of, not 

only as further evidence of possible adverse effects of 

anabolic steroid use, but from the public health point of 

view. These cases, though they are examples of a rare 

pathology, involve a malignant disease, so should very 

much be considered when thinking about the potential 

harm of these drugs on the population. These cases are 

also useful in considering publicising the dangers of ana-

bolic steroid use, due to the very serious nature of the 

disease. Potentially some body builders may be deterred 

from using these drugs if the possibility of developing 

HCC was more widely known about. Many may be put 

off taking such drugs by considering the risk of develop-

ing lesions such as those described in these cases. Con-

cern is heightened by the fact that 69% of participants of 

the 2015 National IPED survey (a survey of 663 AAS 

users) waited for symptoms of adverse effects to go away 

on their own, with only 9.4% seeking treatment from a 

general practitioner and less than 10 participants reporting 

use of facilities including accident and emergency depart-

ments, NHS drop in centres and hospitals for treatment 

relating to their IPED use.10 It is important then that both 

physicians and potential users be made aware of the risks 

associated with these drugs especially development of 

HCC which may not be widely known about at present.

These two cases of young men from the South Wales 

area developing HCC following anabolic steroid use pro-

vide further evidence of the development of this malig-

nancy as a result of these drugs. Though this pathology 

is a rare one, its seriousness is such that it should be con-

sidered when thinking about the harmful effects of these 

drugs within the population groups using them. The cases 

highlight the need not only for physicians to be aware of 

this adverse effect, but for wider publicity amongst pop-

ulations who are using anabolic steroids. There may be 

need for a targeted public health campaign to raise further 

awareness of adverse effects of anabolic steroids, includ-

ing the development of HCC. 
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