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Untreated hair loss progresses 
at a rate of 5 to 10% per year, 
but the onset of hair loss and
the rate of progression vary
from person to person.
Reduced self-esteem, loss 
of confidence, anxiety and
depression may occur in
affected men.
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Male pattern androgenetic alope-
cia, or common baldness as it
is also known, affects about
50% of Caucasian males by the

age of 50 years. By the age of 80 years,
over 95% of Caucasian males are affected
to some degree.1 Often considered a sec-
ondary sexual characteristic, hair loss can
have significant psychosocial manifesta-
tions, especially when the hair loss is
severe and premature. Reduced self-
esteem, loss of confidence, anxiety and
depression may occur in affected men.2

AETIOLOGY 
Androgenetic alopecia is familial, with
heredity accounting for about 80% of the
predisposition to baldness.3 Diet, lifestyle,
stress and other environmental factors
are relatively unimportant. An inherited
susceptibility is a prerequisite and andro-
gens initiate and perpetuate the hair loss. 

Genetics
The inheritance of androgenetic alopecia
is polygenic. Up to five separate genes are
likely to influence susceptibility, age of
onset, rate of progression and dominant
pattern of hair loss. The first gene associa-
tion identified is a polymorphism of the
androgenic receptor gene on the X chro-
mosome. The X chromosomal location
of the androgenic receptor gene indicates

that the maternal line is the major inheri-
tance of androgenetic alopecia in men.
However, family studies have shown
resemblance of hair loss between fathers
and sons, which cannot be explained by
androgenic receptor gene mutations. 
Additional autosomal gene asso ciations

that also contribute to the phenotype
have now been identified. Unconfirmed
associations of several other gene loci
with male androgenetic alopecia have
been reported with the 5�-reductase type
II gene (SRD5A2)4 and the ectodysplasin
A2 receptor gene (EDA2R).5 One study
reported linkage mapped to chromosome
3q26 in a genome-wide scan,6 and two
independent genome-wide association
studies reported a susceptibility locus 
for male androgenetic alopecia at chro-
mosome 20p11, which contains two 
nonfunctional polymorphisms within a
gene-poor region.7,8 Causative genes
responsible for the linkage reported in
these genome-wide studies have not been
identified and therefore the implications
of these findings are yet unknown. Selected
single nucleotide polymorphisms of the
human hairless (HR), 5�-reductase type I
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(SRD5A1), aromatase (CYP19A1), oestro-
gen receptor-� (ESR1), insulin-like
growth factor-2 (IGF-2) and insulin genes,
as well as the nonrecombinant region
of the Y chromosome, have also been
examined but no apparent association with
male androgenetic alopecia was found.9-11

The role of androgens
The role of androgens in male-pattern
hair loss is well established. Castrated
males do not develop androgenetic alo -
pecia unless treated with testosterone.12 In
most body sites, hair growth is mediated
by 5�-dihydrotestosterone, a potent meta -
bolite of testosterone that has a several-
fold higher avidity for the androgen
receptor. The conversion of testosterone
to dihydrotestosterone is catalysed by 
5�-reductase. Higher concentrations of
5�-reductase activity have been observed
in men with bald scalps. The importance
of 5�-reductase activity is supported by
the absence of temporal regression and
baldness in cases of 5�-reductase deficiency
caused by mutations in the 5�-reductase
gene.13 Moreover, 5�-reductase inhibitors
can halt the progression of hair loss.

CLINICAL FEATURES
The hallmark of androgenetic alopecia 
is hair miniaturisation in a characteristic
distribution over the scalp. In male pattern

androgenetic alopecia, large terminal
hairs are replaced by small vellus hairs.
This miniaturisation is only partially
reversible.14 Early treatment is associated
with superior regrowth.15

The three most commonly affected
areas are the temples, vertex scalp and
midfrontal scalp (Figure 1). The occipital
hair is usually preserved (Figure 2). The
hair loss progresses in an orderly fashion
as described by Hamilton and Nor-
wood.14,16 Untreated hair loss progresses at
a rate of 5 to 10% per year; however, the
onset of hair loss and the rate of progres-
sion vary from person to person.

TREATMENT
There are a number of medical treatments
currently available for androgenetic alope-
cia that will arrest progression and stimu-
late partial regrowth. Maintenance therapy
is required. Regrowth is more likely when
the treatment is initiated early. When the
hair loss is advanced, hair transplantation
surgery may be combined with medical
therapy to repopulate the bald vertex and
frontal scalp with hair from the occipital
scalp.   

Medical treatment
Minoxidil
Oral minoxidil was first used to treat
hyper  tension in the 1960s.17 Hypertrichosis
was said to occur in 100% of people tak-
ing oral minoxidil.18-20 This observation
led to the development of topical minoxi-
dil as a treatment for hair loss.21 

The exact mechanism of action of
mino x idil on hair growth is unknown.
Original postulates of an increase in 
cutaneous blood flow22 and effect on the
cell cycle to initiate the onset of anagen23

have now been discounted and the cur-
rent theory centres around a direct effect
on potassium channels within hair
matrix cells.23,24

Currently, the 5% minoxidil solution 
is avail able in Australia and twice daily use
is recommended. Scalp irritation is a fre-
quent side effect; however, allergic con-
tact dermatitis is uncommon.25,26

The 5% minoxidil foam was released
in Australia in November 2010. In clinical
trials it demonstrated equivalent efficacy
to the solution but was less irritating and
easier to apply. A five-year follow-up study
with topical minoxidil has shown a sus-
tained effect.27 It is not uncommon for
patients to observe increased hair shed-
ding a few weeks after starting therapy;
this resolves spontaneously within a few
weeks with continued treatment. Cessa-
tion of treatment results in loss of all new
hairs. Hypertrichosis on the temples and
face is another common side effect and
can be managed by reducing the quantity 
of minoxidil applied to the scalp or the
dosing frequency to once daily use.

Finasteride
Finasteride is a type II 5�-reductase
inhibitor that reduces the synthesis of
dihydrotestosterone.28 The optimal dose
of finasteride in the treatment of andro-
genetic alopecia is 1 mg a day. Placebo-
controlled studies have shown that
finasteride significantly increases hair
count after one and two years of therapy
and the effect is sustained after five years
of therapy.15,29-31 In comparative studies,
treatment with oral finasteride resulted in
more hair growth than topical minoxi-
dil.32 Good quality serial photographs
(pre- and post-treatment) help both the
patient and clinician to objectively assess
the response to finasteride.
Decreased libido, erectile dysfunction

and ejaculatory problems have been
reported in about 1 to 3% of men taking
finasteride, but these effects are fully rever -
sible on discontinuation of treatment.33

Painful gynaecomastia occurs in approxi-
mately one in 10,000 men and is also
reversible on discontinuation.34 Rare case
reports of exfoliative dermatitis, testicular
pain and depressive mood changes are of
uncertain significance.35,36

Ketoconazole 
Ketoconazole is an imidazole antifungal
and a weak androgen receptor antag-
onist. When topical ketoconazole is used 
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Figure 1. Areas of the scalp. F = frontal;

M = midfrontal; T = temple; V = vertex. 

V

M

F TT

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 1 1 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 1 0 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 9 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 8 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 7 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 6 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 5 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 4 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 3 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 2 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 1 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 0 .



MedicineToday � February 2011, VoluMe 12, NuMber 2 73

off-label for androgenetic alopecia in
conjunction with oral finasteride, it may
help achieve more complete reduction 
of dihy  drotestosterone.37,38 One small,
open-label study of minoxodil 2% and
ketoconazole 2% shampoo for andro-
genic alopecia in men showed compara-
ble hair growth in both groups, with both
achieving better growth than unmed-
icated shampoo alone.39 However, larger,
controlled studies are needed before 
keto conazole can be recommended to
patients. 

Surgical treatment with hair
transplantation
Hair transplantation involves removal 
of hair from the occipital scalp and 
re-implantation into the bald vertex and
frontal scalp. Prerequisites are stabilisa-
tion of the hair loss with medical treat-
ment and a good donor hair population
on the occipital hair.
Follicular unit hair transplant is the

preferred technique.40 Donor hair is har-
vested either by 1 mm punch biopsies or
by removing a strip of occipital scalp that
is then microdissected into follicular units
under a dissecting microscope. Each unit
is then individually reinserted into the
bald scalp using a microblade. Experi-
enced operators achieve graft survival 
in excess of 90% with this technique. 
Complications are rare with this pro-

cedure. Early postoperative problems
include periorbital swelling from tumes-
cence of the frontal scalp approximately
two to three days’ postprocedure, which
usually improves with use of postopera-
tive prednisone. A folliculitis can occur in
follicles that have been buried too deeply;
this usually resolves spontaneously or can
be treated with deroofing using a hypo-
dermic needle. 
Widened donor site scars can occur

with excessive donor wound tension and
local tissue trauma, including follicular
transaction. Careful surgical technique is
required to not injure the donor site folli-
cles. Limiting the width of the harvested
strip to 1 to 2 cm reduces wound tension.

Combination of medical and
surgical therapy
Combination of medical and surgical 
therapy enhances efficacy in men with
andro genetic alopecia. An open, ran-
domised, parallel-group study comparing
the efficacy of available medications as
mono therapy or as combined therapy
showed that oral finasteride in combina-
tion with either topical minoxidil or keto-
conazole had significantly better hair
regrowth than oral finasteride monother-
apy, and no difference in the incidence of
side effects.41 Topical minoxidil and oral
finasteride are important adjuncts to hair
transplant surgery. The use of topical
minoxidil pre-hair transplant surgery has
the advantage of stabilising the hair loss,
increasing the number of hairs in anagen
and decreasing postsurgical telogen efflu-
vium.42 Minoxidil should be stopped two
to three days before surgery to minimise
skin irritation and reduce the theoretical
risk of intraoperative bleeding caused by
vasodilation. Therapy should be restarted
again after one to two weeks.
Follow-up treatment with oral finas-

teride protects the hairs surrounding the

transplant from further recession, reducing
the need for second and third transplants
five to 10 years after the initial procedure.

CONCLUSION
Androgenetic alopecia is a common and
progressive condition. Current treatments
with topical minoxidil and oral finaste -
ride are effective in arresting hair loss pro -
gression, and stimulate partial regrowth 
of hair. For patients who present with
early hair loss, medical treatment usually 
suffices, whereas patients who present
withmore advanced hair loss may require
a combination of medical and surgical
treatment to achieve the best result. MT
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Figure 2. Progressive hair loss in the crown in advancing stages, with relative sparing

of the occipital hair.

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 1 1 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 1 0 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 9 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 8 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 7 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 6 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 5 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 4 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 3 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 2 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 1 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 0 .



1. Gan DC, Sinclair RD. Prevalence of male and female pattern hair loss in

Maryborough. J Investig Dermatol Symp Proc 2005; 10: 184-189.

2. Hunt N, McHale S. The psychological impact of alopecia. BMJ 2005; 

331: 951-953.

3. Nyholt DR, Gillespie NA, Heath AC, Martin NG. Genetic basis of male 

pattern baldness. J Invest Dermatol 2003; 121: 1561-1564.

4. Hayes VM, Severi G, Padilla EJ, et al. 5alpha-reductase type 2 gene variant

associations with prostate cancer risk, circulating hormone levels and andro -

genetic alopecia. Int J Cancer 2007; 120: 776-780.

5. Prodi DA, Pirastu N, Maninchedda G, et al. EDA2R is associated with

androgenetic alopecia. J Invest Dermatol 2008; 128: 2268-2270.

6. Hillmer AM, Flaquer A, Hanneken S, et al. Genome-wide scan and fine-

mapping linkage study of androgenetic alopecia reveals a locus on chromosome

3q26. Am J Hum Genet 2008; 82: 737-743.

7. Richards JB, Yuan X, Geller F, et al. Male-pattern baldness susceptibility

locus at 20p11. Nat Genet 2008; 40: 1282-1284.

8. Hillmer AM, Brockschmidt FF, Hanneken S, et al. Susceptibility variants for

male-pattern baldness on chromosome 20p11. Nat Genet 2008; 40: 1279-1281.

9. Ellis JA, Harrap SB. The genetics of androgenetic alopecia. Clin Dermatol

2001; 19: 149-154.

10. Hillmer AM, Kruse R, Macciardi F, et al. The hairless gene in androgenetic

alopecia: results of a systematic mutation screening and a family-based association

approach. Br J Dermatol 2002; 146: 601-608.

11. Sprecher E, Shalata A, Dabhah K, et al. Androgenetic alopecia in heterozy-

gous carriers of a mutation in the human hairless gene. J Am Acad Dermatol

2000; 42: 978-982.

12. Hamilton J. Male hormone stimulation is prerequisite and an incitant in

common baldness. AM J Anat 1942; 71: 451-480.

13. Imperato-McGinley J. 5alpha-reductase-2 deficiency and complete 

androgen insensitivity: lessons from nature. Adv Exp Med Biol 2002; 511: 121-

31; discussion 131-4.

14. Hamilton JB. Patterned loss of hair in man; types and incidence. Ann N Y

Acad Sci 1951; 53: 708-728.

15. Van Neste D, Fuh V, Sanchez-Pedreno P, Lopez-Bran E, et al. Finasteride

increases anagen hair in men with androgenetic alopecia. Br J Dermatol 2000;

143: 804-810.

16. Norwood OT. Male pattern baldness: classification and incidence. South

Med J 1975; 68: 1359-1365.

17. Kosman ME. Evaluation of a new antihypertensive agent. Minoxidil. JAMA

1980; 244: 73-75.

18. Pennisi AJ, Takahashi M, Bernstein BH, et al. Minoxidil therapy in children

with severe hypertension. J Pediatr 1977; 90: 813-819.

19. Jacobs D, Buttigieg CF. Minoxidil experience in Australia 1974–1980. Med J

Aust 1981; 1: 477-478.

20. Devine BL, Fife R, Trust PM. Minoxidil for severe hypertension after failure

of other hypotensive drugs. BMJ 1977; 2: 667-669.

21. Kreindler TG. Topical minoxidil in early androgenetic alopecia. J Am Acad

Dermatol 1987; 16: 718-724.

22. Wester RC, Maibach HI, Guy RH, Novak E, et al. Minoxidil stimulates cuta-

neous blood flow in human balding scalps: pharmacodynamics measured by

laser Doppler velocimetry and photopulse plethysmography. J Invest Dermatol

1984; 82: 515-517.

23. Buhl AE, Waldon DJ, Conrad SJ, et al. Potassium channel conductance: a

mechanism affecting hair growth both in vitro and in vivo. J Invest Dermatol

1992; 98: 315-319.

24. Buhl AE, Conrad SJ, Waldon DJ, Brunden MN, et al. Potassium channel

conductance as a control mechanism in hair follicles. J Invest Dermatol 1993;

101(1 Suppl): 148S-152S.

Medicine Today 2011; 12(1): 71-73

Male pattern
androgenetic alopecia

RODNEY SINCLAIR MB BS, FACD AZAR ASGARI MD

References

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 1 1 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 1 0 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 9 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 8 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 7 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 6 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 5 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 4 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 3 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 2 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 1 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 0 .



25. Friedman ES, Friedman PM, Cohen DE, Washenik K, et al. Allergic contact

dermatitis to topical minoxidil solution: etiology and treatment. J Am Acad

Dermatol 2002; 46: 309-312.

26. Sinclair RD, Mallari RS, Tate B. Sensitization to saw palmetto and minoxidil

in separate topical extemporaneous treatments for androgenetic alopecia.

Australas J Dermatol 2002; 43: 311-312.

27. Olsen EA, Weiner MS, Amara IA, DeLong ER, et al. Five-year follow-up of

men with androgenetic alopecia treated with topical minoxidil. J Am Acad

Dermatol 1990; 22: 643-646.

28. Rhodes L, Harper J, Uno H, et al. The effects of finasteride (Proscar) on 

hair growth, hair cycle stage, and serum testosterone and dihydrotestosterone 

in adult male and female stumptail macaques (Macaca arctoides). J Clin

Endocrinol Metab 1994; 79: 991-996.

29. Kaufman KD, Olsen EA, Whiting D, et al. Finasteride in the treatment of

men with androgenetic alopecia. Finasteride Male Pattern Hair Loss Study

Group. J Am Acad Dermatol 1998; 39: 578-589.

30. Long-term (5-year) multinational experience with finasteride 1 mg in the

treatment of men with androgenetic alopecia. Eur J Dermatol 2002; 12: 38-49.

31. Stough DB, Rao NA, Kaufman KD, Mitchell C. Finasteride improves male

pattern hair loss in a randomized study in identical twins. Eur J Dermatol 2002;

12: 32-37.

32. Arca E, Açikgöz G, Taştan HB, Köse O, Kurumlu Z. An open, randomized,

comparative study of oral finasteride and 5% topical minoxidil in male andro-

genetic alopecia. Dermatology 2004; 209: 117-125.

33. Wilton L, Pearce G, Edet E, Freemantle S, Stephens MD, Mann RD. The

safety of finasteride used in benign prostatic hypertrophy: a non-interventional

observational cohort study in 14,772 patients. Br J Urol 1996; 78: 379-384.

34. Wade MS, Sinclair RD. Reversible painful gynaecomastia induced by low

dose finasteride (1 mg/day). Australas J Dermatol 2000; 41: 55.

35. Pope JE, Makela EH. Response to article ‘Depression circumstantially

related to the administration of finasteride for androgenetic alopecia’ 

(J Dermatol, 29, 665-669, 2002). J Dermatol 2003; 30: 837-839; author reply

840-844.

36. Rahimi-Ardabili B, Pourandarjani R, Habibollahi P, Mualeki A. Finasteride

induced depression: a prospective study. BMC Clin Pharmacol 2006; 6: 7.

37. Hugo Perez BS. Ketocazole as an adjunct to finasteride in the treatment of

androgenetic alopecia in men. Med Hypotheses 2004; 62: 112-115.

38. Inui S, Itami S. Reversal of androgenetic alopecia by topical ketoconzole:

relevance of anti-androgenic activity. J Dermatol Sci 2007; 45: 66-68.

39. Piérard-Franchimont C, De Doncker P, Cauwenbergh G, Piérard GE.

Ketoconazole shampoo: effect of long-term use in androgenic alopecia.

Dermatology 1998; 196: 474-477.

40. Bernstein RM, Rassman WR, Szaniawski W, Halperin A. Follicular trans-

plantation. Intl J Aest Restor Surg 1995; 3: 119-132.

41. Khandpur S, Suman M, Reddy BS. Comparative efficacy of various treat-

ment regimens for androgenetic alopecia in men. J Dermatol 2002; 29: 489-498.

42. Kassimir JJ. Use of topical minoxidil as a possible adjunct to hair transplant

surgery. A pilot study. J Am Acad Dermatol 1987; 16: 685-687.

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 1 1 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 1 0 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 9 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 8 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 7 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 6 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 5 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 4 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 3 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 2 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 1 .

D ownloaded for personal use only. No other uses permitted without permission. © M e d i c i n eTo d ay 2 0 0 0 .


