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ABSTRACT

Toe Tourniquet Syndrome (TTS) isarare yet potentially devastating, acquired defect, which is repeatedly misdiagnosed
in the United Kingdom and abroad. Due to the relatively infrequent presentation, it can be easily missed. Toe tourniquet
syndrome is strangulation of the toes by what is usually hair, although synthetic fibres have also been described. It is
considered a surgical emergency as left untreated, the tissues of the toe can become necrotic and the patient would lose
that appendage. In this paper, we have done a literature review and written the article with illustrations which would

explain this repeatedly misdiagnosed condition very thoroughly to al the clinicians dealing with this rare problem.
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1. Introduction

Toe Tourniquet Syndrome (TTS) is arare yet potentially
devastating, acquired defect, which is repeatedly misdi-
agnosed in the United Kingdom and abroad. Due to the
relatively infrequent presentation, it can be easily missed.
Toe tourniquet syndrome is strangulation of the toes by
what is usually hair, although synthetic fibres have also
been described [1]. It is considered a surgical emergency
as left untreated, the tissues of the toe can become ne-
crotic and the patient would lose that appendage.

TTS has been reported to affect patients from as young
as 2 weeks to infants aged under 6 years old. However
one elderly patient aged 84 years who suffered from Al-
zheimer’ s disease has been the only exception to this[1,2].
This syndrome has been described primarily affecting the
toes of young children averaging around 4 months old. In
areview of 66 cases, toes were affected in 43%; fingers
24%; and hair-thread tourniquet in the genital regions 33%
[3]. Hair was the most common offending agent affecting
toes, while thread or fibre, normally attributed to mittens,
was more common in the situations where fingers were
concerned [1,4].

2. Background

The first cases involving the hair strangulation of ap-

pendages were reported in 1965 by Alpert and colleagues.

However it was Quinn who first created the term “toe
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tourniquet syndrome” in 1971 which described the effect
or hair wrapping around the toes leading to swelling.

The reasons for hair winding so tightly around the toes
are still unknown. It is believed that when hair is moist, it
is suppler whereas once it becomes dried up; it can con-
dense and cause further constriction [5]. Also, due to the
thin nature and high tensile strength of hair, it effectively
becomes a garrotte, dicing through the skin during this
transformation [6]. This is exacerbated by the consegquen-
tial oedema arising from the tourniquet.

3. Presentation

Characterigtically the child will present with obvious irri-
tation. On examination the affected toe(s) will be swollen,
congested, and oedematous. In more serious cases, the
hair or thread will have cut through the skin and into the
soft tissue (Figure 1). It can be hard to find asinfants have
such small appendages and it can easily be masked by
skin folds and oedema. Once the skin is cut, skin epithe-
lialisation can occur which buries the offending strand of
hair or thread, also making it difficult to diagnose.

4. Risk Factor

4.1. Mother

4.1.1. Telogen Effluvium

It is suggested that women going through the postpartum
period following pregnancy can experience severe hair
loss [3]. Thisis known as telogen effluvium. Pregnancy is

MPS



Commonly Misdiagnosed Rare Condition—Toe Tourniquet Syndrome—L iterature Review 9

Hairs entangled in
web space

Figure 1. Hairsentangled in web space.

a maor hormonal process in the body and the cessation
causes distress to hair growth, and therefore the mother
would experience increased hair loss (>100 hairs per day).
Such hair loss can be induced over the postpartum months 4
- 6 before eventualy transitioning back to normal. It oc-
cursin roughly 90% of post-partum mothers.

4.1.2. Neglect

Toe-tourniquet syndrome is considered a rare case and
on presentation in hospital it should never be ruled out
that there may be possible neglect or abuse of the child.
However it can be easily misinterpreted and strangulation
of the toes and fingers by large is more likely to be un-in-
tentional whilst a constriction within the genitaliais more
likely to be a non-accidental feature [7]. Neglect in wash-
ing the child properly and checking the appendages whilst
bathing can also be considered. New mothers should be
educated in excessive hair loss and make sure none of the
hairs become trapped around the fingers and toes and ide-
aly all clothes covering these areas should be turned in-
side out to make sure no hairs are caught.

4.2. Baby

The age of the patient is also significant. Babies regularly
play with the toes and aso they are unable to communi-
cate clearly, with crying and irritability being the only
signs, and these are attributed as usual symptoms in pa-
tients of this age, therefore the TTS is only brought to the
attention of the parent when the appendage is swollen
and ischaemic [8]. Barton has also suggested that a con-
tributing factor is that some infants have variable plantar
reflexes[1].

4.3. Season

It is suggested that this phenomena is reported more fre-
quently in the summer months compared to winter. Such
reasoning could be due to the fact that the infant is less
likely to wear clothing covering the toes. Kids usually play
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with toes when not wearing baby grows. Whilst walking
around, the child could easily pick up the hairs without
noticing and eventually find that the hairs wind tighter
and tighter around the toes, causing swelling and pain.
GarciaMata and Hidalgo-Ovejero described how due to
the hot weather during the summer months, frequent ba-
thing, whether at home or public swimming pools can in-
crease the risk of picking up hair remnants [8].

4.4. Carpet in theHome

Another risk factor is having a home with fitted carpets.
Ideally on alaminated or tiled floor, hairs are more easily
noticed and swept up whereas in a home with carpets, the
hairs are much more difficult to find. Without a decent
vacuum, the hairs may not necessarily get swept up effi-
ciently following post-partum.

45. Race

Race may affect this condition as well. Fair-coloured hair
on fair-skinned infants in harder to locate than a dark
coloured hair. Although cases of both have been reported,
in cases where fair coloured hair is found on fair skin
infants, the cause of the child's irritation on presentation
is much harder to diagnose.

5. Treatment

The most common and effective treatment is to remove
all the hair or threads surrounding the toe by surgery, re-
lieving it of strangulation and providing immediate re-
circulation of the blood and lymph vessdls within the area.
If not all hair or fibres are removed from the area, symp-
toms may not subside and further intervention is needed.
There have been many cases reported where more than
one strand has been pulled from the affected areas [8].
Chemica hair removal formulae such as depilatory creams
have been suggested as away to help dissolve the hair [9];
however this would not work on synthetic fibres or hair
that had already cut deep past the skin level [10].

Surgical Technique

Serour and Gorenstein have described in a thorough man-
ner the technique they have employed to remove hairs or
fibres in cases of toe tourniquet syndrome [10]. They have
reviewed the surgical techniques believed to have been in
use between 1990 and 2001 on most TTS presenting pa-
tients. The first step would involve disinfecting the area
with povidone-iodine or chlorhexidine solution before in-
jecting alocal anaesthetic such as lignocaine to either side
of the toe. Afterwards, a short but deep incision is made
in the longitudinal direction on the dorsal side of the toe
until the bone is reached. They believe that doing this can
avoid any injuries made to the neurovascular bundles that
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sit on the lateral and medial aspects of the toe as well the
lymph vessels on the plantar side.

Once this incision had been successfully made, the
transected hair or fibres will become more superficia and
in most cases will be easily removable with forceps (Fi-
gures 2-5). A dressing of antibacterial cream and petro-
leum jelly should then be applied to the affected area to
aid wound healing.

Use of micro-
instruments to
remove the hai

Figure 2. Use of microinstrumentsto remove the hairs.

Post op pictures after =
removal of entangled
hairs - planter view

Figure 3. Postoperative pictures after removal of entangled
hair s—plantar view.

Post op pictures after?: :
removal of entangled =

hairs

Figure 4. Postoper ative pictures after removal of entangled
hairs.

Copyright © 2012 SciRes.

mbfher hairs

Figure 5. Removed mother’s hair.

If the hair has cut through the skin with skin epitheli-
sation occurring, it becomes difficult to ascertain whether
all hair and fibres have been removed. In this case surgi-
cal intervention under general anaesthetic is needed [11].
Haene & Loeffler mentioned using a short course of pro-
phylactic antibiotics postoperatively helped to rapidly re-
solve swelling [12].

Reported complications of TTS are tissue loss, flexion
deformities, and amputation [13]. Postoperative compli-
cations include rotation of the soft tissue around the tip
of the toe, causing the nail to shift in a medial direction
[14]. Use of asingle tacking stitch managed to resolve this
and has been considered in the surgical management of
TTS[14].

6. Discussion

Characterigtically, in toe tourniquet syndrome, the hair is
wrapped very tightly around a single toe or multiple toes
of an infant [4,11]. Due to the highly constrictive nature
of the hair, the lymphatic drainage from the distal toe is
impeded, causing it to swell up resulting in oedema and
redness of the toe. Furthermore, rising compression causes
the venous return to halt and again further oedema deve-
lops. Finaly arteria perfusion isimpaired and causes is-
chemia which if not corrected can lead to tissue necrosis
and eventually auto-amputation of that digit [8,11,13]. If
TTS is identified and corrected early enough, there is a
high chance of no long term damage occurring [1]. Early
recognition is therefore a key issue in managing this syn-
drome.

If left untreated the condition, will most likely result in
loss of function if not auto-amputation of the involved
appendage and for this reason that a high index of clini-
cal suspicion should be applied in order to avoid signifi-
cant morbidity for the patient. The appendages described
to have been involved include fingers, toes, penis, labia
minora, labia minora, clitoris and neck. However the great
majority of cases described involve the toes, most often
the 2™ and 3"
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Differential diagnosis includes inflammation from in-
fection, alergy, dermatitis, insect bite, trauma or idiopathic
oedema or sexual abuse if the genitals are affected. The
cause of such a case can be problematic to the diagnosti-

cian as they consider the involvement of child abuse [15].

There have been examples of cases in which the parents
of the patient have admitted to inducing the tourniquet
themselves as punishment [16]. Also written by Haddad
are further cases of intentional harm involving cultural
belief. Some cultures will wrap the hair purposefully onto
the newborn’s digits as they believe it will ward off evil
spirits [16]. Klusmann and Lenard [17] have argued that
cases involving abuse of the infant will have noticeable
features such as alack of explanation by the parents, when
multiple digits or multiple strands are involved and the
presence of knots within the hair or thread.
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