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Dear Editor,
Androgenic-anabolic steroids (AAS) are a subset of

testosterone. They are widely used by athletes and,
specifically, bodybuilders to improve strength and
performance (1). They are classified based on their
chemical structures and have a variety of side effects
that impact different organs, especially the cardiovascular
system, liver, and kidney (2). Skin changes, such as acne,
striae, hirsutism, and alopecia, are common side effects
of AAS abuse. They can even lead to other complications,
such as shrinking testicles, breast enlargement, hair loss,
and a decrease in the number of sperm and infertility
in males (3). Studies have shown that AAS can be a risk
factor in human cancers, such as prostate cancer, and
this might be the result of the effect on cellular changes
associated with high-density lipoprotein (HDL) and
positive effects on muscle lean mass and strength (4).
Undeniable connections between steroid abuse among
bodybuilders and their side effects necessitate the need
for further investigations.

The number of AAS users represents a steady growth
trend in the Middle East (5). However, it should be noted
that there is a lack of research on this topic not only among
the Asian population but also among Western athletes,
especially related to unknown side effects, such as lipoma.

Lipomas are benign neoplasms of fat cells that can be
confused with liposarcomas or even rarely change to them
(6). Therefore, it is crucial to differentiate them, as the

first one might be benign; nevertheless, the second could
be pernicious. Solitary lipomas might have chromosome
rearrangements; however, it is not common in multiple
ones (6).

Lipoma has not been reported as a side effect of
steroids. Nevertheless, as they can alter the mesenchymal
tissue and hormonal changes, they should be noted.
Therefore, it seems rational to consider AAS as a risk factor
for lipomas in high-dose consumption by athletes (7) due
to increasing fat cell proliferation in addition to the fascia
in situations where the individual uses AAS.

This report describes the medical history of an elite
bodybuilder with lipoma who abused steroids for 7 years.
Once an endocrinologist recognized the lipomas, they
were surgically removed. The patient was a 33-year-old
male elite bodybuilder with a 7-year history of steroid
abuse. The individual used different types of anabolic
steroids, such as Sustanon, nandrolone, stanozolol, and
Primobolan, from 18 until 25 years in a combination of
a linear pattern two times (each time 1 mL) per week
for 6 weeks. The case injected the steroids in muscular
areas, such as the deltoid, pectoral, quadriceps, and
gastrocnemius, and used human chorionic gonadotropin
(hCG 5000 IU) between the periods (at the end of the
third week) and 30 days after the last injection in order
to prevent gynecomastia, which is a side effect of steroids.
The case also used tamoxifen (Nolvadex) orally (20 mg)
during the periods (every night before sleep) until 10 days
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after finishing the steroids. There was no history of alcohol
consumption, tobacco smoking, and family history of any
type of tumor.

The case stopped using steroids at 25 years after
masses began to appear in his body without any specific
distributional pattern and in areas remote from the
injection sites. The masses were painless, the laboratory
data were normal, and the endocrinologist diagnosed
them as lipomas by physical examination. After 5 years,
the masses started to increase in size and become more in
number, superficial, and painful, and the patient had them
surgically removed (Figure 1).

The retention of nitrogen in the body is considered
the primary mechanism of action of AAS. In men, steroid
use interferes with the hypothalamic-pituitary-testicular
axis, and sudden discontinuation of AAS after prolonged
use can cause hypogonadal activity (8). Hepatotoxicity
and hepatic neoplasms can result from active oral AAS
(9). Hypertrophy in the prostate with an increased risk
of prostate cancer is considered another consequence of
prolonged AAS use (10). Being a derivative of testosterone
enables AAS to change the structure of the cells by
attaching their receptors to the nucleus of the cell and
affecting protein synthesis (11).

As the individual in our case used a variety of different
types of steroids, hCG, and tamoxifen, we cannot be sure
that the lipoma was a direct result of the steroids as they
are prohibited drugs and are included in doping control
list and elite athletes would be penalized for reporting side
effects.

In this case, the importance of identifying the lipomas
was the differentiation from liposarcomas and the concern
about conversion to them (6). As this side effect has not yet
been proven, it is suggested that athletes who use anabolic
steroids pay special attention to side effects, especially
skin disorders that might be at risk of progressing to
malignancy and the need for urgent treatment.

Footnotes

Authors’ Contribution: FM and AS collected the data
and drafted the manuscript. PN, MSN, and SG prepared
the manuscript and reviewed the literature. JAC and IS
reviewed and corrected this manuscript for important

content. All the authors read and approved the final
manuscript.

Conflict of Interests: The authors declare no conflict of
interest.

Funding/Support: The authors declare no
funding/support.

References

1. Christou GA, Christou KA, Nikas DN, Goudevenos JA. Acute myocardial
infarction in a young bodybuilder taking anabolic androgenic
steroids: A case report and critical review of the literature.
Eur J Prev Cardiol. 2016;23(16):1785–96. [PubMed ID: 27184497].
https://doi.org/10.1177/2047487316651341.

2. Nieschlag E, Vorona E. Doping with anabolic androgenic steroids
(AAS): Adverse effects on non-reproductive organs and functions.
Rev Endocr Metab Disord. 2015;16(3):199–211. [PubMed ID: 26373946].
https://doi.org/10.1007/s11154-015-9320-5.

3. Mhillaj E, Morgese MG, Tucci P, Bove M, Schiavone S, Trabace
L. Effects of anabolic-androgens on brain reward function. Front
Neurosci. 2015;9:295. [PubMed ID: 26379484]. [PubMed Central ID:
PMC4549565]. https://doi.org/10.3389/fnins.2015.00295.

4. Andrews MA, Magee CD, Combest TM, Allard RJ, Douglas KM.
Physical Effects of Anabolic-androgenic Steroids in Healthy
Exercising Adults: A Systematic Review and Meta-analysis.
Curr Sports Med Rep. 2018;17(7):232–41. [PubMed ID: 29994823].
https://doi.org/10.1249/JSR.0000000000000500.

5. Bahri A, Mahfouz MS, Marran NM, Dighriri YH, Alessa HS, Khwaji MO,
et al. Prevalence and awareness of anabolic androgenic steroid use
among male body builders in Jazan, Saudi Arabia. Trop J Pharm Res.
2017;16(6):1425–30. https://doi.org/10.4314/tjpr.v16i6.29.

6. Rotunda AM, Ablon G, Kolodney MS. Lipomas treated
with subcutaneous deoxycholate injections. J Am Acad
Dermatol. 2005;53(6):973–8. [PubMed ID: 16310057].
https://doi.org/10.1016/j.jaad.2005.07.068.

7. Hartgens F, Kuipers H. Effects of androgenic-anabolic steroids in
athletes. Sports Med. 2004;34(8):513–54. [PubMed ID: 15248788].
https://doi.org/10.2165/00007256-200434080-00003.

8. Reyes-Fuentes A, Veldhuis JD. Neuroendocrine physiology of
the normal male gonadal axis. Endocrinol Metab Clin North Am.
1993;22(1):93–124. [PubMed ID: 8449189].

9. Kafrouni MI, Anders RA, Verma S. Hepatotoxicity associated
with dietary supplements containing anabolic steroids. Clin
Gastroenterol Hepatol. 2007;5(7):809–12. [PubMed ID: 17509944].
https://doi.org/10.1016/j.cgh.2007.02.036.

10. Roberts JT, Essenhigh DM. Adenocarcinoma of prostate in 40-year-old
body-builder. Lancet. 1986;2(8509):742. [PubMed ID: 2876202].
https://doi.org/10.1016/s0140-6736(86)90251-5.

11. Fragkaki AG, Angelis YS, Koupparis M, Tsantili-Kakoulidou A,
Kokotos G, Georgakopoulos C. Structural characteristics of anabolic
androgenic steroids contributing to binding to the androgen
receptor and to their anabolic and androgenic activities. Applied
modifications in the steroidal structure. Steroids. 2009;74(2):172–97.
[PubMed ID: 19028512]. https://doi.org/10.1016/j.steroids.2008.10.016.

2 Asian J Sports Med. 2023; 14(3):e135737.

http://www.ncbi.nlm.nih.gov/pubmed/27184497
https://doi.org/10.1177/2047487316651341
http://www.ncbi.nlm.nih.gov/pubmed/26373946
https://doi.org/10.1007/s11154-015-9320-5
http://www.ncbi.nlm.nih.gov/pubmed/26379484
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4549565
https://doi.org/10.3389/fnins.2015.00295
http://www.ncbi.nlm.nih.gov/pubmed/29994823
https://doi.org/10.1249/JSR.0000000000000500
https://doi.org/10.4314/tjpr.v16i6.29
http://www.ncbi.nlm.nih.gov/pubmed/16310057
https://doi.org/10.1016/j.jaad.2005.07.068
http://www.ncbi.nlm.nih.gov/pubmed/15248788
https://doi.org/10.2165/00007256-200434080-00003
http://www.ncbi.nlm.nih.gov/pubmed/8449189
http://www.ncbi.nlm.nih.gov/pubmed/17509944
https://doi.org/10.1016/j.cgh.2007.02.036
http://www.ncbi.nlm.nih.gov/pubmed/2876202
https://doi.org/10.1016/s0140-6736(86)90251-5
http://www.ncbi.nlm.nih.gov/pubmed/19028512
https://doi.org/10.1016/j.steroids.2008.10.016


Shariat A et al.

Figure 1. Lipomas during and after surgery
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