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CA SE REPORT
7-ye ar-old girl at ten ded our out pa ti ent cli nic with a comp la int of
ab nor ma lity in her ha ir. Her his tory re ve a led that her comp la int
had star ted 3 ye ars ago. Qu es ti o ning of her bat hing ha bits re ve a led

no ab nor ma lity, she was using ap prop ri a te sham po os. Her mot her de ni ed vi -

An Acquired Partial Hair Shaft Anomaly:
Case Report

ABSTRACT A 7-year-old girl with a complaint of abnormality in her hair since 3 years old attended
to our outpatient clinic. On her physical examination her complexion appeared rather pale. The hair
was dull and different widths’ of the effected hair and a tattered appearance was observed. First look
of the patient’s hair was similar with pili torti or wooly hair naevus. In the light microscopy, the
atypical looking hair was flattened, in polarized light microscopy, the lateral sides of the hair shafts
showed irregularity, confirming the irregular pattern on the light microscopy. No twistening of the
hair shaft was observed. Besides, neither tapering nor breakage of the hair was observed at the tip of
the hair. Scanning Electron Microscopy (SEM) examination showed that the hair surface structure
was abnormal as well as cuticle pattern irregularity. X-Ray Fluorescent (XRF) study was performed
and no abnormality was detected. The lead levels from both normal and affected hair were found to
be high, while the serum lead and seruloplasmin levels were normal. Our findings were not consis-
tent with any previously described hair deformity. We named our patient’s deformity as “pili torti
without torti” or “pseudopili torti”. The different lead levels between the healthy and tattered hair
may be explained by precipitation of the pollutants on the fringes caused by abnormal cuticle cells.
Key Words: Hair diseases; pediatrics

ÖZET 7 yaşında kız çocuğu saçlarının bir kısmının 3 yaşından itibaren taranamaması şikayeti ile
başvurdu. Hastanın apikoposteriyor bölgesindeki saçların düzensiz, yolunmuş izlenimi veren yapıda
olduğu izlendi. Hastanın saçı ilk bakışta “pili torti” ya da “yünsü saç” kliniğine benziyordu. Saç telinin
ışık mikroskopik (SEM) incelemesinde saçın hafifçe yassılmış olduğu dikkati çekti. Polarize ışık
mikroskobunda saç şaftının lateral duvarlarında irregularite izlendi. Saçın uç kısmında kırılma veya
saçaklanma görülmedi. Taramalı elektron mikroskopik incelemede saç şaftının kutikul paterninde
ışık mikroskobun benzer şekilde irregularite saptandı. X-ışını floresans (XRF) yöntemi ile eser
elementler açısından incelenen hastanın, saç kurşun seviyesi dışında değerleri normaldi. Serum kurşun
ve seruloplazmin seviyeleri ise normal sınırlardaydı. Hastanın klinik ve laboratuvar incelemeleri
önceden tanımlanmış saç şaftı değişikliklerinin hiçbirine uymuyordu. Bu nedenle hastayı “psödopili
torti” ya da “psödo-yünsü saç” olarak yorumladık. Saçında artmış olarak bulunan kurşun seviyesinin
de anormal kutikul hücrelerinde yerleşebilen kurşuna bağlı olabileceğini düşündük.
Anahtar Kelimeler: Saç hastalıkları; pediatri
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go ro us com bing and brus hing of her ha ir. On her
physi cal exa mi na ti on her comp le xi on ap pe a red rat -
her pa le. Her we ight and he ight we re in the 25-
50% and 75% per cen ti les res pec ti vely. No
ne u ro lo gic ab nor ma lity was ob ser ved. On der ma -
to lo gic exa mi na ti on a bund le of ha ir on the api co -
pos te ri or of the scalp ap pe a red une ven (Fi gu re 1).

First lo ok of the pa ti ent’s ha ir was very si mi lar
with pi li tor ti. Ho we ver, on clo se exa mi na ti on, the
ha ir was dull and dif fe rent widths’ of the ef fec ted
ha ir and a tat te red ap pe a ran ce was ob ser ved. In
con trast, the ha ir on the fron to tem po ral re gi on and
the scalp skin se e med to be nor mal. Her ro u ti ne la -
bo ra tory tests we re wit hin nor mal ran ge ex cept for
a dec re a sed he mog lo bin le vel (Hb: 13.4 g/dl). The
ane mi a was con sis tent with iron de fi ci ency ane mi -
a with MCV: 77 fL (nor mal ran ges: 80-96 fL) and
MCH: 26.9 pg (nor mal ran ge: 27.5-33.2 pg), no ba-
sop hi lic stipp ling was ob ser ved in the pe rip he ral
blo od sme ar. In the light mic ros copy, the aty pi cal
lo o king ha ir was slightly flat te ned (Fi gu re 2). Be si -
des, ne it her ob vi o us ta pe ring nor bre a ka ge of the
ha ir was ob ser ved at the tip of the ha ir. In po la ri -
zed light mic ros copy, the la te ral si des of the ha ir
shafts sho wed ir re gu la rity, con fir ming the ir re gu -
lar pat tern on the light mic ros copy. Scan ning Elec-
tron Mic ros copy (SEM) exa mi na ti on sho wed that
the ha ir sur fa ce struc tu re was ab nor mal and cu tic -
le pat tern was ir re gu lar (Fi gu re 3).

Nor mal ap pe a ring ha ir lo ca li zed on the fron to -
tem po ral re gi on was al so exa mi ned by all 3 met h-
ods and the re sults we re con sis tent with nor mal
ha ir shaft.

X-Ray Flu o res cent (XRF) Study was per for -
med in both ab nor mal and nor mal ha ir, na il, se -
rum, and drin king wa ter of the pa ti ent for tra ce
ele ments. No ab nor ma li ti es we re de tec ted from the
samp les of na il, se rum and drin king wa ter. In ha ir
analy sis, sulp hur le vel was nor mal and the tra ce el-
e ments li ke Mn, Fe, Ca, Cu, Zn le vels we re fo und
to be nor mal (Fi gu re 4). The le ad le vel from the
nor mal ha ir was 45 ppm and 110 ppm from the af-
fec ted ha ir. Exa mi na ti on of her mot her’s ha ir was
ne ga ti ve for le ad. The se rum le ad le vel of the pa ti -
ent was al so per for med in or der to ru le out chro nic

le ad po i so ning and the re sult was ne ga ti ve (<10
µg/dl).

Se rum se ru lop las min le vel was al so nor mal:
32.2 (nor mal ran ge: 22-58). A writ ten con sent was
ta ken from the pa ti ent’s mot her for pub li ca ti on.
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FIGURE 1: The clinical appearance of the patient with tattered hair on the top,
right side.

FIGURE 2: Light microscopy of the hair with x20 magnification.

FIGURE 3: Scanning electron microscopy of the hair with x1200 magnification.
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DISCUSSION
Many ha ir di sor ders are well des cri bed and gro u -
ped ac cor ding to the ir un derl ying pat hoph ysi o lo gic
mec ha nisms. Des truc ti on of the ha ir fol lic le, ab-
nor ma li ti es in ha ir cycling, and in trin sic de fects of
the ha ir it self are the ma jor ha ir di sor ders met du -
ring da ily prac ti ce.

The lat ter de fect can be di vi ded in to ha ir shaft
ab nor ma li ti es as so ci a ted with ha ir bre a ka ge, li ke
tric hor re xis no do sa, tric hot hi odys trophy, pi li tor ti,
tric hor re xis in va gi na ta and mo ni let rix, and ha ir
shaft ab nor ma li ti es as so ci a ted with un ruly ha ir, li -
ke un com bab le ha ir syndro me and wo oly ha ir.1
Ha ir shaft ab nor ma li ti es can eit her be con ge ni tal
or ac qu i red, ge ne ra li zed or lo ca li zed.2 Litt le da ta
are fo und in the li te ra tu re, es pe ci ally if the ha ir
shaft ab nor ma lity is iso la ted wit ho ut any ac com -
pan ying di sor der.

In the re vi ew of the li te ra tu re, La le vic-Va sic
et al re por ted ca ses sho wing com mon morp ho lo gic
chan ges li ke tor si ons, an gu lar kinks, we at he ring as
well as gro o ved seg ments al ter na ting with the nor-
mal ones, and des cri bed as a se pa ra te en tity wit hin
the wo oly ha ir gro up.3 Our pa ti ent’s first ap pe a -
ran ce was very si mi lar to pi li tor ti. Ho we ver, exa -
mi na ti on of the ab nor mal ap pe a ring ha ir of our
pa ti ent both by light mic ros copy and scan ning
elec tron mic ros copy was not con sis tent with any
pre vi o usly des cri bed ha ir de for mity, es pe ci ally pi -
li tor ti. Hen ce, we na med our pa ti ent’s de for mity as

“pi li tor ti wit ho ut tor ti ”. Our pa ti ent’s der ma to lo -
gic fin dings we re al so si mi lar to wo olly ha ir ne vus,
ho we ver, elec tro ne mic ros copy of the af fec ted ha -
ir did not show the loss of cu tic le, which is a pro mi-
nent fin ding in wo olly ha ir ne vus. Be si des, it is
re por ted that, abo ut half of the pa ti ents with wo -
olly ha ir ne vus show an epi der mal ne vus, in which
we did not find such ne vi in our pa ti ent.4

X-Ray Flu o res cen ce (XRF) tech ni qu e is wi dely
app li ed for the analy sis of inor ga nic cons ti tu ents in
light and he avy mat ri ces, such as bi o lo gi cal and ge-
o lo gi cal samp les. Du ring the past thre e de ca des the
in ves ti ga ti on of tra ce ele ment con cen tra ti on in hu -
man scalp ha ir has be co me in cre a singly po pu lar for
mo ni to ring en vi ron men tal ex po su re, eva lu a ting
syste mic in to xi ca ti on, as ses sing nut ri ti o nal sta tus
and di ag no sing di se a ses.5 In our pa ti ent, le ad le vels
from both nor mal and af fec ted ha ir we re fo und to
be high, whi le the se rum le ad le vel was nor mal.
This may be du e to en vi ron men tal fac tors of the
ur ban are a our pa ti ent ac com mo da tes. The dif fe -
rent le ad le vels bet we en the he althy and tat te red
ha ir may be exp la i ned by pre ci pi ta ti on of the pol-
lu tants on the frin ges ca u sed by ab nor mal cu tic le
cells.

Des pi te the lack of vi tal func ti on of ha ir, its’
psycho lo gi cal im por tan ce is sig ni fi cant. Ha ir di sor -
ders are fre qu ently as so ci a ted with lo we red self es-
te em and and dep res si on.1

Un for tu na tely, the ma na ge ment of ha ir shaft
ab nor ma li ti es is li mi ted. Tra u ma and drugs such as
re ti no id must be kept in mind as pos sib le ca u ses of
ac qu i red ha ir shaft di sor ders.6As for con ge ni tal de-
for mi ti es, im pro ve ments of ge ne the rapy in the fu-
tu re may of fer pro mi sing tre at ment op ti ons for
known ge ne tic de fects.7-10

As a conc lu si on, we wo uld li ke to emp ha si ze
the fact that cli ni cal ap pe a ran ce of the ha ir may be
mis le a ding and an exa mi na ti on with light mic ros -
copy is the es sen ti al in first step to wards di ag no -
sis.

FIGURE 4: XRF analysis of the abnormal hair.
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