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Pili torti and Hirsuties: Are Twisted Hairs a Normal Variant? 
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Twisted hairs as seen in pili torti have been observed on the abdomen and thighs of hirsute 
men and women. The occurrence of twisted hairs in persons without the syndrome of pili 
torti is discussed. (Received February 20, 1987.) 
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Pili torti means twisted hairs. It is the name given to hairs that are flattened transversely 
and completely but irregularly twisted along their long axis like a ribbon (Fig. \). The name 

was originally coined to describe a particular syndrome; however, twisted hairs are now 

recognised to be a feature of many conditions affecting tissue of ectodermal derivation. In 

addition twisted hairs have been seen as a secondary phenomenon in association with 

scarring of the skin either by disease or trauma (I, 2). 

We have been undertaking studies of hirsute women (3) and in the process of examining 

the hair, have noted isolated hairs with the characteristic appearance of pili torti. These 
have been seen on the lower abdomen and thigh but not at other sites. This is quite 

surprising since most patients with classical pili torti have sparse body hair. 

PATIENTS AND METHODS 

We have studied 57 hirsute women and examined samples of 10 randomly picked hairs taken from the 
lower abdomen (below the umbilicus but above the pubic hair) and thigh of each woman. The hairs 
were mounted upon a glass slide and examined microscopically. Hair from the lower abdomen from 
ten hirsute men were examined as controls. 

RESULTS 

Five of the 57 women were found to have twisted hairs. Four patients had a single twisted 

hair on the lower abdomen and one had two such hairs. One patient had the twisted hair on 

her thigh. One twisted hair was seen amongst the male controls. 

DISCUSSION 

The very existence of a twisted hair is not remarkable. However, it is the finding of such a 

hair out of context of a condition associated with pili torti that raises questions about the 
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Fig. I. Scanning electron mi
crograph of a hair demon
strating characteristic fea
tures of pili torti: irregular 
but complete longitudinal 
twists. 

biology of the hair follicle. Too few hairs have been examined in this study to comment on 

the significance of twisted hairs in this context but their occurrence in hirsute men and 

women cannot exclude the effects of androgenic stimulation. 

Danforth (4) in his early studies on the normal appearance of hair described the presence 
of flattened and oval hairs on the scalp. These hairs would have an index of about 40 

compared with a normal value of 60-90 (the hair index is the ratio of the lesser to the 

greater shaft diameter expressed as a percentage). The flattened hairs were also twisted 

but " ... the twisting consists of a series of half turns so that one side of the hair is 

alternately towards the observer and away from him". The twisting was neither complete 

nor continuous and was variable in the length of the twist. 

The hair shaft in pili torti is similarly irregularly twisted and has a variable length of twist 
along the shaft but in contrast to the twist described by Danforth, it is complete and does 

not oscillate from one side to the other. 

The reason for the development of hair twists is unknown. The occurrence of twists with 

hair shaft abnormalities such as Monilethrix and Menke's syndrome, with naevoid (5) and 

metabolic conditions (6) and with ectodermal disorders (Bjornstad's, Basex' and Cran

dall's syndromes) (7) would suggest that there is an abnormality of intra-follicular growth. 

This would be supported by a mathematical model which has recently been described. 

This suggests that the oval form of the shaft and therefore the curling of hair can be 

explained by the local diffusion of a "morphogen" and the development of differential 

intra-follicular humidity (8). 

The development of twisted hairs as a secondary phenomenon with cutaneous scarring 

may be simply explained as being due to the scar tissue forming a rigid outlet to either part 

of, or the whole follicular canal. The shaft is then moulded as it emerges. A twist in the 

flattened canal would spiral the shaft as in pili torti. 

The finding of completely twisted hairs in isolation in a small proportion of hirsute 

women cannot be explained by either of these hypotheses and may represent a normal 

variant of hair shaft morphology. The importance of this finding is the need for many hairs 

to be examined in order to establish a firm diagnosis of pili torti. 
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The pit•shaped enamel defects seem to be pathognomonic of tuberous sclerosis and its 
detection may be an important help in the early diagnosis of this disease, especially in 
oligosymptomatic cases and when the dermatologic signs are still absent or only slightly 
evident. (Received February 20, 1987 .) 
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Sometimes early diagnosis of tuberous sclerosis may be difficult, because the disease does 
not always appear in its fully developed form. The ash-leaf-shaped lance•ovate hypopig• 
mented macules are particularly valuable early markers of this disorder, because they 
appear at birth or shortly thereafter, and, although they may enlarge as the infant grows, 
usually persist throughout life and do not otherwise change in size or shape. These 
macules are now recognized as the earliest cutaneous markers of tuberous sclerosis (1). 
Nevertheless, particularly in individuals with light pigmentation, these macules are easily 
overlooked. The characteristic "adenoma sebaceum" (in fact, angiofibromas), scattered 
over the cheeks and the bridge of the nose with a bilaterally symmetrical distribution, are 
pathognomonic cutaneous lesions but these tumours are rarely present at birth and do 
usually not appear until puberty. Only 13 % of children with tuberous sclerosis develop the 
facial lesions of "adenoma sebaceum" during the first year of life (2). 

Diagnosis during life often depends upon the appearance of the characteristic triad of 
seizures, mental deficiency and skin lesions (hypopigmented macules, angiofibromas, 
shagreen patches and periungual fibromas). These dermatologic signs can be late, and 
even absent. In such cases other diagnostic signs must be searched for. In this report we 
propose a dental sign, tooth pits, as a reliable marker of tuberous sclerosis. 




