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An Acquired Partial Hair Shaft Anomaly:
Case Report

Edinsel Kismi Sa¢ Saft1 Anomalisi

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

OZET 7 yasinda kiz cocugu saglarinin bir kisminin 3 yagindan itibaren taranamamasi sikayeti ile
bagvurdu. Hastanin apikoposteriyor bolgesindeki saglarin diizensiz, yolunmus izlenimi veren yapida
oldugu izlendi. Hastanin sag1 ilk bakista “pili torti” ya da “yiinsii sa¢” klinigine benziyordu. Sag telinin
151k mikroskopik (SEM) incelemesinde sagin hafifce yassilmis oldugu dikkati ¢ekti. Polarize 151k
mikroskobunda sag saftinin lateral duvarlarinda irregularite izlendi. Sagin u¢ kisminda kirilma veya
sacaklanma goriilmedi. Taramal elektron mikroskopik incelemede sa¢ saftinin kutikul paterninde
151k mikroskobun benzer sekilde irregularite saptandi. X-1s1m1 floresans (XRF) yontemi ile eser
elementler agisindan incelenen hastanin, sa¢ kursun seviyesi disginda degerleri normaldi. Serum kursun
ve seruloplazmin seviyeleri ise normal sinirlardaydi. Hastanin klinik ve laboratuvar incelemeleri
6nceden tanimlanmus sag saft1 degisikliklerinin hi¢birine uymuyordu. Bu nedenle hastay1 “psédopili
torti” ya da “ps6do-yiinsii sa¢” olarak yorumladik. Saginda artmis olarak bulunan kursun seviyesinin
de anormal kutikul hiicrelerinde yerlesebilen kursuna baglh olabilecegini diistindiik.

Anahtar Kelimeler: Sag hastaliklari; pediatri
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I CASE REPORT

7-year-old girl attended our outpatient clinic with a complaint of
abnormality in her hair. Her history revealed that her complaint
had started 3 years ago. Questioning of her bathing habits revealed
no abnormality, she was using appropriate shampoos. Her mother denied vi-
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gorous combing and brushing of her hair. On her
physical examination her complexion appeared rat-
her pale. Her weight and height were in the 25-
50% and 75% percentiles respectively. No
neurologic abnormality was observed. On derma-
tologic examination a bundle of hair on the apico-
posterior of the scalp appeared uneven (Figure 1).

First look of the patient’s hair was very similar
with pili torti. However, on close examination, the
hair was dull and different widths’ of the effected
hair and a tattered appearance was observed. In
contrast, the hair on the frontotemporal region and
the scalp skin seemed to be normal. Her routine la-
boratory tests were within normal range except for
a decreased hemoglobin level (Hb: 13.4 g/dl). The
anemia was consistent with iron deficiency anemi-
a with MCV: 77 fL (normal ranges: 80-96 fL) and
MCH: 26.9 pg (normal range: 27.5-33.2 pg), no ba-
sophilic stippling was observed in the peripheral
blood smear. In the light microscopy, the atypical
looking hair was slightly flattened (Figure 2). Besi-
des, neither obvious tapering nor breakage of the
hair was observed at the tip of the hair. In polari-
zed light microscopy, the lateral sides of the hair
shafts showed irregularity, confirming the irregu-
lar pattern on the light microscopy. Scanning Elec-
tron Microscopy (SEM) examination showed that
the hair surface structure was abnormal and cutic-
le pattern was irregular (Figure 3).

Normal appearing hair localized on the fronto-
temporal region was also examined by all 3 meth-
ods and the results were consistent with normal
hair shaft.

X-Ray Fluorescent (XRF) Study was perfor-
med in both abnormal and normal hair, nail, se-
rum, and drinking water of the patient for trace
elements. No abnormalities were detected from the
samples of nail, serum and drinking water. In hair
analysis, sulphur level was normal and the trace el-
ements like Mn, Fe, Ca, Cu, Zn levels were found
to be normal (Figure 4). The lead level from the
normal hair was 45 ppm and 110 ppm from the af-
fected hair. Examination of her mother’s hair was
negative for lead. The serum lead level of the pati-
ent was also performed in order to rule out chronic
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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.
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FIGURE 3: Scanning electron microscopy of the hair with x1200 magnification.

lead poisoning and the result was negative (<10
pg/dl).
Serum seruloplasmin level was also normal:

32.2 (normal range: 22-58). A written consent was
taken from the patient’s mother for publication.
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FIGURE 4: XRF analysis of the abnormal hair.

I DISCUSSION

Many hair disorders are well described and grou-
ped according to their underlying pathophysiologic
mechanisms. Destruction of the hair follicle, ab-
normalities in hair cycling, and intrinsic defects of
the hair itself are the major hair disorders met du-
ring daily practice.

The latter defect can be divided into hair shaft
abnormalities associated with hair breakage, like
trichorrexis nodosa, trichothiodystrophy, pili torti,
trichorrexis invaginata and moniletrix, and hair
shaft abnormalities associated with unruly hair, li-
ke uncombable hair syndrome and wooly hair.!
Hair shaft abnormalities can either be congenital
or acquired, generalized or localized.? Little data
are found in the literature, especially if the hair
shaft abnormality is isolated without any accom-
panying disorder.

In the review of the literature, Lalevic-Vasic
et al reported cases showing common morphologic
changes like torsions, angular kinks, weathering as
well as grooved segments alternating with the nor-
mal ones, and described as a separate entity within
the wooly hair group.® Our patient’s first appea-
rance was very similar to pili torti. However, exa-
mination of the abnormal appearing hair of our
patient both by light microscopy and scanning
electron microscopy was not consistent with any
previously described hair deformity, especially pi-
li torti. Hence, we named our patient’s deformity as
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“pili torti without torti”. Our patient’s dermatolo-
gic findings were also similar to woolly hair nevus,
however, electrone microscopy of the affected ha-
ir didnot show the loss of cuticle, which is a promi-
nent finding in woolly hair nevus. Besides, it is
reported that, about half of the patients with wo-
olly hair nevus show an epidermal nevus, in which
we didnot find such nevi in our patient.?

X-Ray Fluorescence (XRF) technique is widely
applied for the analysis of inorganic constituents in
light and heavy matrices, such as biological and ge-
ological samples. During the past three decades the
investigation of trace element concentration in hu-
man scalp hair has become increasingly popular for
monitoring environmental exposure, evaluating
systemic intoxication, assessing nutritional status
and diagnosing diseases.’ In our patient, lead levels
from both normal and affected hair were found to
be high, while the serum lead level was normal.
This may be due to environmental factors of the
urban area our patient accommodates. The diffe-
rent lead levels between the healthy and tattered
hair may be explained by precipitation of the pol-
lutants on the fringes caused by abnormal cuticle
cells.

Despite the lack of vital function of hair, its’
psychological importance is significant. Hair disor-
ders are frequently associated with lowered self es-
teem and and depression.!

Unfortunately, the management of hair shaft
abnormalities is limited. Trauma and drugs such as
retinoid must be kept in mind as possible causes of
acquired hair shaft disorders.® As for congenital de-
formities, improvements of gene therapy in the fu-
ture may offer promising treatment options for

known genetic defects.” 1

As a conclusion, we would like to emphasize
the fact that clinical appearance of the hair may be
misleading and an examination with light micros-
copy is the essential in first step towards diagno-
sis.

Turkiye Klinikleri ] Dermatol 2008, 18



Olsen EA. Hair disorders. In: Freedberg IM,
Eisen AZ, Wolff K, Austen KF, Goldsmith LA,
Katz S, Fitzpatrick TB, editors. Fitzpatrick's
Dermatology in  General Medicine.
5 ed. New York: McGraw- Hill; 1999. p.
729-51.

Ferrando J, Grimalt R: Hereditary simple hy-
potrichosis. Atlas of diagnosis in pediatric Tri-
chology. Madrid, IMC&C Editorial; 2000.
p.64-5.

Lalevi¢-Vasi¢ BM, Nikoli¢ MM, Poli¢ DJ, Ra-
dosavljevi¢ B. Diffuse partial woolly hair. Der-
matology 1993;187:243-7.

Turkiye Klinikleri ] Dermatol 2008, 18

AN ACQUIRED PARTIAL HAIR SHAFT ANOMALY: CASE REPORT

I REFERENCES

Dawber R, van Neste D. Hair loss. In: Hair and
Scalp Disorders. Common Presenting Signs,
Differential Diagnosis and Treatment. Martin
Dunitz Ltd 1995. p. 41-137.

Dede Y, Erten HN, Zararsiz A, Efe N. Determi-
nation of trace element levels in human scalp
hair in occupationally exposed subjects by XRF.
J Radioanaly Nuc Chem 2001; 247: 393-7.

Hays SB, Camisa C. Acquired pili torti in two
patients treated with synthetic retinoids. Cutis
1985;35:466-8.

Green J, Fitzpatrick E, de Berker D, Forrest
SM, Sinclair RD. A gene for pili annulati maps

10.

Pinar OZTAS et al

to the telomeric region of chromosome 12q. J
Invest Dermatol 2004;123:1070-2.

Horev L, Djabali K, Green J, Sinclair R, Mar-
tinez-Mir A, Ingber A, et al. De novo mutations
in monilethrix. Exp Dermatol 2003;12:882-5.

Chao SC, Tsai YM, Lee JY. A compound het-
erozygous mutation of the SPINK5 gene in a
Taiwanese boy with Netherton syndrome. J
Formos Med Assoc 2003;102:418-23.

Muramatsu S, Kimura T, Ueki R, Tsuboi R,
lkeda S, Ogawa H. Recurrent E413K mutation
of hHb6 in a Japanese family with monilethrix.
Dermatology 2003;206:338-40.

101



