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Absrract. Pili torti or 1wisted hairs ;., considered a rare, 
conscniial, probably inherited disordcr of thc hllir folliclc. 
11 mny be nssociated with other ectodermal and neurolo­
gical abnormali1ies. Acquired pili torti a, a result of 
cicatricial alopccia has not becn recogniscd. The purposo 
of this papcr is lo re1>orl five cascs of congcnital pili 
torti and four case, of acquired pili toni secn by Lhe 
authors. An auempt is madc to cla�sify the various 
distinct clinical syndromes in which pili toni may be 
found. 

Pili torti is a rare abnormality of the hair. Clinic­

ally, it has a peculiar friuy character (small tight 

curls) and is abnormally fragile and consequently 

broken off or short. Microscopically it is twisted 

abom its own axis in a varyiog degree, from 90° 

to 360° . A certain twisting of the hair around ils 

own axis is occasionally found in normal hair (7). 

The twisting of hair in pili torti may resemble 

that of monilethrix when viewed in a two-, but not 
in a three-dimen�ional plane (3, 18) and some 

cases diagnosed monilethrix were in fact pili 

torti (6). 

Pili torti was first noted by Schutz in 1900 (21) 

who referred to it in a discussion on monilethrix. 

Ronchese in 1932 (18) and Galew�ky in 1932 (10) 

independently and at the same time described the 

condition more fully and applied lo it the terms 

pili torti (twisted hair) and trichotortosis. Since 

then, some eighty cases have been described in 

the world literature and various associated ab­

normalities have been reported. Ectodermal dys­

plasias associated with pili torti were stressed, such 

as widely spaced tceth and enamel hypoplasia (3), 

follicular hyperkeratosis (11), ichthyosis (2, 8, 13, 

20, 24) and dystrophic nails and corneal opacities 

(9). Beare (4) described a variant of the condition 

associated with mental deficiency. Menkes et al. 

(14) and Aguilar et al. (I) reported retardation

25 732805 

of growth and focal cerebral and cerebellar de­

generation in association with pili torti and used 

the term "kinky hair disease". Pollitt et al. ( I 5) 

reported sibs with hair shaft changes in the form 

of pili torti and trichorrhexis nodosa and who 

had gross mental retardation and low cystine eon­

lent of the hair shaft, but normal levels of amino 

acids in both plasma and urine. More recently, 

sensory neural hearing loss has been reported (5, 

16, 17). 

Our intention is to add 5 new cases of pili torti 

to the Jiterature, lo emphasize Lhe occurrence of 

acquired pili torti in cicatricial alopecia, and to 

summarize the four clinical conditions in which 

pili torti has been found. 

CASE REPOR TS 

1. C. M. (Figs. 1 and 2). A gir! of 3 was referrcd to lhe 
Bridgend General Ho�pital (Somh Wales) in 1967. She
had had abnorma! hair since birth. Hcr hair did not grow
lonscr than 6 cm, :ind was dry, strnight and flat, and
unmanageable. She was a twin; ber birth weight was 3 lb
12 oz. She staned 1eething at thc age of 10 months, and
walking at 13 months. Apart from being of small statu1e,
ber development had been normal. Her binovular twin
siMcr had normal hair. Both sisters were fair-skinned,
and becamc easily sunburnl. Therc was no consansuinity
in the family and thcrc was no family history of abnorm­
ality involving hair, nails or teetb. nor mental defect or 
deafncss.

On examination she was a fair-skinned gir! with blond, 
fine, dry and short scalp hair. 1 n reflected light the 
hairs bad a peculiar spangled glint. There were no bald 
patchcs. Eycbrows. cyclashes and hair on the limbs werc 
normal. Tceth and nails were normal. Thcre was no 
hearing defect and the child was mentally quite alcrl. 
Microscopic examination of the hair shaft showed sud­
den twists through 1800 al irregular interval, (Fig. 3). 
Urinary aminoacid chroma1ogram wa, normal. Urinary 
porphyrins .vere present in normal amounts ond phenyln­
lanine wa� not detected. Hcr twin sister and mother were 
examined and found to have no abnormal hnirs. 

Acta Der111atove11er (Stockho/111) 53 



386 A. R. Kurwa and A.-H. M. Abdel-A::.h. 

Fig. J Fig. 2 

Figs. 1 and 2 (Case 1 ). Pili l0rli (Roncbe:,e lypc) ,howing 

tbin blond frizzy bair. 

2. S. M. A girl o( 9 was rcfcrrcd lo El-Hussein Uni­

versity J lo,pital in Cairo, Egypt, in J 970 complaining of 

extremc ,hortness and brillleness of lbe hair of tbe 

B.B. A.F. C.M. M.W. J.I.

Fig. 3. M1croscopical examination of 1be hair, from 5 

patients, showing ,arying degrees o( rnbt,. 
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scalp. "rhere wn, no family hi,tory of nhnl,rmalily con­

ccrnini:t hair, naib. or lccth. nor any mental defecl or 

dcafness. Abo, lhcre was no con,anguini1y in lhe family. 

On examination, lhe scalp wa, CO\ered \\ ith black hair 

\\ h1ch wa:, shori, dry thin, ,p,irse and clung closely 10 

lhe scalp. The length of thc hair did not cxceed 4 cm. 

Eycbrow,, eyeb�hc, and hair on thc limbs wcrc normal. 

Tcclh and nails were normal and examination of othcr 

,),1em ,hO\,cd no abnormah1y. 

M icroscop:c examination of lhe hair shaf1 ,howed thc 

hairs lo be 1wi,1cd on 1hc long axb of lhc ,haft al irre­

gular intervals (Fig. 4). The hair shaft bc1wccn 1he 1wi,1, 

wcrc normal in :1ppearance. Trichorrhexi, nodosa (Fig. 5) 

'"" also prcs�nl. Urinar} ammoacid chromatogram wa, 

n;,rmal. 

3. R. M. A man of 23 wa, rcferrcd LO the Cardif[

Royal lnfirmary (Soutb Wales) in 1966. lie had noticed 

a palch of baldncs� in 1he ,calp for 6 mo111h,. Scalp hair 

had been short ,incc childhood, bul he had never secn 

patches of baldne,�. He ,ha, cd infrequcmly, bul did not 

hnve nny abnormali1y of nail< or teeth (Fig,. 6 and 7). 

Examination showcd diffuse lhinning of thc scalp hair 

wilh an area of alopecia on the venex and occipi1al re­

gion. The ,kin of lhe scalp ,ho"ed sli{!hl alropby al 1he 

si1e of alopecia. The rest of tbe scalp was covered wilh 

1hick jet-black hair, broken al various lenglhs from 1he 



r001. Gross abn_rmality of lh? hair shafts was evident 
by th�ir ,panglcd appoarancc in reflected light. E,yebrows 

and cyclashes were very sparsc. Beard hair, were only 

present on th, tips and chin and th� r�st cf the beard 
skin felt s111:>oth. Ther� was complctc less of hair in 

thc axillac and on arms and legs. Nails, teelh, and ex­

amination of other systems showed no abnormality. Micro­
scopic examination (Fig. 8) showed the hair �hafts to be 

flattened and twistcd. At irrcgular intervals it was seen 

to hJve a numb�r of clcsely-set twists. Mecbanical mani­
pulation showed a tcndcncy for the shaft to fracture at 
the sites of multiple twists (Trichoptilosis). Some cf the 

hairs pulled 0111 were in th� anagen phase. The hair root 

with root sheath still attached to it showed th� twists 

inside the follicle. 

4. N. N. Si�ter of R. M. aged 28, was called to be ex­
amined as ,h� \\'0" knn-w,, to havc alopecia and hair ab­

normality. She was found to have areas of alopecia af­
fecting Lhc frontal and occipital regions. She had bad 
v,,iry unmanageable hair since childhood. The scalp hair 
showed the same clinicat fea111res as her hrothcr, being 

thick, jet-black and wiry, and in reflectcd Lighl showed a 

spangled appearance. Some of the hairs wcre braken off 

short. There were no cy�brows and very few cyelashes; 
there was nei1her body hair nor axillary hair. A few 
wiry black pubic hairs were present. Teeth and nail, were 
normal. Examination of other sys:cms showed no ab­
normality. Microscopic examination of hair from the 

scalp showed changes similar to tbose of her brother. Onc 
of thc pubic hairs examincd microscopically alsu showed 

twists of pili torti. Both patients wcrc investigated for 

aminoaciduria but no abnom1ality was detected 011 ttrinary 
chromatogrnphy. 11,e fomily history revealed abnorma! 
hai,• and patchy alopecia in several members (Fig. 9). 
She also has a mongol child with normal hair. 

5. B. B. A woman aged 33 who had an area of alo­
pecia on the vcrtcx of h�r scalp sincc cbildhood, bul this 

had become rnore marked since thc age of 14. On ex­
amination she wm, found to have ichtbyosiform erythro­
dcrma \.Vith an aern of alop::.cin on th2 vcrtex. Largc 

numbers of hairs surrounding the �rea of alopecia were 
shor,er, darker and coarser than the rest oJ lhe scalp 

hair. A few hair.; examined microscopically showed muhi­

plc twists tbrough 180° (Fig. 3). Some of the hair roots 
with roOI sheath still atrached showed sudden twists at 
the proximal encl. There was no family hisLory of ichthy­
osis or hair abn�rmnlity. 

Recently, changes of pili torti were noted in the pre­
sencc of cicatricial alopecia. The following cases demon­
strate such pre,ence (fig. 3). 

6. A. F. A woman aged 58 who has systernic lupus 
erythematosus with discoi<l lesions on the scalp and right 
cheek. The scalp lesion has produced an area of cicatricial 

alopecia on the verlcx. Somc of the hairs surrounding 
the area of alopecia wer:: short, thick, and wiry. Micro­

scopic examination of !hese hairs showed similar changes 
of pili torti with flattening cf lhe shaft and twists through 
180°. 

7. D. M. A woman aged 72, who bad patcby areas of 
cicatricial alopecia on thc scalp. On thc vertex was a 

\arge area of alopecia with a few hairs still present 

in the centre. A clinica\ diagnosis of pseudo-pelade was 

Pili torti-congenital and acquired 387 

Pig. 4. Pili torti. Case 2 showing multiple closc-set twists 
and twists at the proximal end of hair. 

conformed by biopsy. The hnirs in the centre of the 
alopecia and some surroumling the cicatrices showcd 
clinical features of pili torti. Microscopic examination 
showed twists of the hair shaft. There was no loss of hair 
elscwhere. 

8. M. W. A girl agcd 19, a case of congenital erythro·
poietic porphyria (12) had extensive areas of cicatricial 
alopecia as a result of chronic blistering. The skin of 

lhe scttlp showcd coarsc, wavy features of pili torti and 

microscopic examination showed the typical twists of the 
shah. 

9. f. I. A woman aged 54, attcnding the Radcliffe fn­

firmary (Oxford, England) since 1962. She has sys­
temic sclerosis with changes in the skin, affecting her 
hands, face and scalp. The scalp shows cicatricial alopecia 
with a few bairs still present. The existing hair shows 
changcs of pili to1·ti. Some of the hairs examined under 
the microscope showed flattening of ibe sbaft and mul­
Liptc twists tbrough varying degrees. 
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COMMENT 

In Table I an auempt is made to classify the four 

distinct clinical syndromcs in which pili torli may 

be found. Pili torti may thus manifest itself cither 

as a de,elopmental abnonnality or as an end re­

sult of diseases which may alter the structure or 

function of the hair follicle. The first two cases 

show the classical features of pili torti as de­

scribed by Ronchese ( 18) and l-lellier (11). This 

is a rare developmental defect occurring u ually 

in female children and manifesting itself early 

in life. The majority of affected children have 

thin blond hair; whcn only a part of the scalp is 

affected, these hairs are of lightcr colour than the 

adjacent normal hair. lntelligcnce and mental 

developmcnt are usually normal. Associatcd ab­

normalities may include pityriasis capitis. enamel 

hypoplasia with \\ idely spaced teeth (3). nail 

dystrophy and corneal opacities (9). These as�oci­

ated abnormalities suggest the defect to be purely 

ectodermal. 

The association of pili torti and ichthyo�i<. has 

been identified and reported (2. 8, 13. 20, 24). 

This ha� bcen shown in our fifth case in which 

she has ichthyosiform erythroderma and pili torti. 

The latter was most prominent on the hair sur­

rounding the area of alopecia on the vertex of the 

scalp. Such a hair dcfect may be missed entirely 
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Fig. 5. Tricborrhcxis nodosa. Casc 2. 

unlel,S the examination of Lhe plucked hair is 

carried ou t. 

A variant of the above was first noted by Ullmo 

(23) and its features strcsscd by Bearc (4). The

inheritance seems 10 be that of an autosomal

dominant type and the abnormality can be de­

tected in several generations of the family with

about equal incidence in males and fcmales.

Whcreas the Ronchese typc presents in infancy as

diffuse alopecia and tends lo irnprove by the 

onset of pubert}, Beare's type tends to manifest

itself as patchy alopecia after puberty, although

the hair abnormality may havc existed since early

life. Ullmo's and Beare's patients bad thick jet­

black hair \\ ith absence or sparcity or eyelashes.

cyebrows and body hair. All these features were

shown by N. N. and R. M. (cases 3 and 4) and

were reported to be present in several members of

the family (Fig. 9). These patienti. also sho,\

mental subnormality although it was not obvious

in our patients,

The third type of defect is associated with 

retardation of growth and ncurological abnorma­

lities i.uch as nene deafness (5, l 6, 17) and cere­
bral and cerebellar degeneration (1, 14). In thi� 

lype, the hair is kinky and clark from birth and 

later tends lo become lighter in colour. 1n these 

children the hairs showed a microscopic picture 

of a combination of pili torti, monilethrix and 



Fig. 6 (Case 3), Pili torti (Bearc typc). Absence of eye­
brows and cyelashcs. 

trichorrhexis nodosa. The inheritance in these 

cases seemed to be sex-linked and reccssive with 

appearances of the disease in male siblings. Some 

of these children ha,e shown aminoaciduria sug­

gesting the existence of a metabolic defect. 

Table I. Pi/i torli co11ge11ital and acquired 

Congeni1al 

Ronchese (1932) Beare (1952) 

Jnheritance Recessive Autosomal 
Dominam 
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Fig. 7 (Case 3). PiJi torti (Beare type). Putchy alopecia 
with thick blnck hair showing spangled appearance in rc­
flected lighl. 

The last 4 patients demonstrate the acquired 

form of pili torti. Schlammadinger's patient (I 9) 

developed pili torti after a permanent wave, bul 

he considered it as a congenital tendency to pili 

torti made more prominent by a permanent wave. 

Monkes et al. ( 1962) Acquired 

Rcccssive sex-linked 

Agc of on�e1 lnfancy After pubeny I nfancy Adults 

Sex Fcmale 

Scalp Blond hair with 
diffuse thinning 

Oiher I. Kera1osis pilaris
associated 2. Widcly spaccd teeth
fcatures 3. Enamel hypoplasia 

4. Nail dystrophy 
s. Corneal opacity
6. lcbthyosis 

Male or Fcmale 

Thick black hair 
with patchy 
alopecia 

I. Loss of body hair
2. Mental rernr• 

dation

Male Female 

Sparsc kinky hair Patchy involvemenL 

I. Returdcd grow1h Fea1ures of primary 
2. Ncrvc deafness discasc 
3. Cerebral degeneration
4. Monilethrix 
S. Trichorrhexis nodosa
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Fig. 8. M icroscopic examination of 1he hnir from Casc, 3 
and 4 showing muhiplc 1"is1s and trichop1ilo,i,. 

Scott (22) also reported a patient "ho developed 
an area of pili lorli after infecticm of thc scalp. 
This change appears to be secondary to the cica­
tricial process and may result from distortion of 
the hair follicl e. The acquircd form of pili torli 
is probably a common occurrence but is often 
unrecognised. 

■ Male } Atfected 
• Female 
D Male I Normal 
0 Female 

Fig. 9. Pili torli (Bearc type)--Fnmily charl. 
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