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O Abstract— Background Hair-thread tourniquet syndrome
(HTTS) is the constriction of an appendage or tissue by
a hair thread, which can cause ischemia and necrosis of
distal tissues. Depilatory agents have the potential to re-
lease the hair tourniquet without exposing the patient to the
risks of surgery. Objectives: This review aims to evaluate
the effectiveness, benefits, complications, and contraindi-
cations of depilatory agents in HTTS. Methods: Relevant
terms to HTTS and depilatory agents were used to search
for articles on MEDLINE and EMBASE databases using
the NHS Healthcare Databases Advanced Search engine. Re-
sults: In total, 19 of the 295 articles identified in the primary
search were included in the final review. Articles described
the benefits of depilatory agents as painless, well tolerated,
and non-invasive. Contraindications described include use
on mucosal membranes, non-hair tourniquet, and allergy.
Sixty-four percent (n = 55) of patients had resolution of their
HTTS after one or two cycles of depilatory agent treatment.
Conclusions: The use of depilatory agents has multiple po-
tential benefits. The authors propose a treatment algorithm
for the use of depilatory agents in HTTS and recommend
that all acute centers should store and train staff in their
use. Crown Copyright © 2021 Published by Elsevier Inc. All
rights reserved.
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Introduction

Hair-thread tourniquet syndrome (HTTS) is the constric-
tion of an appendage or tissue by a hair thread. It has the
potential to cause ischemia and eventual necrosis of distal
tissues due to venous and arterial obstruction. Common
sites are the toes, fingers, and genitals (1). Treatment typ-
ically involves the urgent removal of the tourniquet by
either non-operative or operative methods.

Mechanical unwinding of the thread is a quick and ef-
fective route to tourniquet resolution; however, in cases
where the hair thread cannot be unwound, surgical treat-
ment involving an incision across the area of constriction
may be required. Although usually definitive in terms
of resolution, surgical treatment is not without risk, in-
cluding problematic scarring, bleeding, and damage to
underlying structures. In children, a general anesthetic
may be required.

Depilatory agents may be an alternative to surgical
treatment in such cases. They contain the active ingredient
thioglycolate, calcium hydroxide, or sodium hydroxide,
which work by breaking down the disulfide bonds found
in hair keratin, weakening its tensile strength (2). This re-
sults in the hair dissolving and the tourniquet constriction
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being released. This extensive literature review aims to
evaluate the use of depilatory agents in HTTS, and offer
a treatment algorithm based on the available evidence.

Objectives

This literature review aims to evaluate the effectiveness,
benefits, complications, and contraindications of depila-
tory agents in HTTS. A treatment algorithm for HTTS is
proposed to help guide physicians.

Methods

Relevant terms to HTTS and depilatory agents were
used to search for articles on MEDLINE and EMBASE
databases using the NHS Healthcare Databases Advanced
Search engine in October 2020. The search strategy was
developed by a research librarian. After de-duplication,
articles were screened for inclusion. There were no re-
strictions on the date or type of articles. All articles written
in English and reporting on the use of depilatory agents
for the treatment of HTTS were included for review.
Reference screening was performed for all included stud-
ies. Data were extracted, including patient demographics,
number of patients, number and type of appendage af-
fected, examination findings, treatment regime, outcome,
complications, and author recommendations. Articles dis-
cussing the use of depilatory agents, but without outcome
data, were also reviewed. Meta-analysis was not per-
formed due to a lack of high-quality comparative studies.

Main Results

The primary search identified 295 articles. After de-
duplication, 215 article titles and abstracts were screened
according to the exclusion criteria. After this, 54 full
texts were reviewed, identifying 19 articles relevant for
inclusion (Figure 1). Articles were from eight different
countries and were published from 1977 to 2020. Nine
were case reports, eight were case series, one was a re-
view article, and one was a conference abstract.

Articles described the benefits of depilatory agents as
being painless, well tolerated, and non-invasive (Table 1)
(1-19). Contraindications described include use on mu-
cosal membranes, thread/fabric (non-hair) tourniquet, and
allergy. All articles that made an evaluation of effective-
ness (n = 14) recommend depilatory agent use in either
all HTTS, non-ischemic HTTS, superficial HTTS, non-
mucosal HTTS, or cases with intact skin.

Of the 19 articles included in this review, five arti-
cles reported the use of depilatory agents on 84 patients,
78 of which were from one large case series (Table 2)

295 records
identified
through database
seraching

214 article titles
and abstracts
screened for

relevance

54 full-text
articles assessed

19 articles
included in final
review

81 duplicates

160 articles
excluded

33 articles
excluded due to
lack of reference

to depilatory

2 articles not in
english language

agents

14 articles
describe the use
of depilatory
agents with HTTS
without the
inclusion of
outcome data

5 articles
reporting patient
outcomes

Figure 1. Flow chart showing review selection process.
HTTS = hair-thread tourniquet syndrome.

(1,6,8,10,11). All patients were children; however, ages
were inconsistently reported. Where age was reported, the
mean age was 7 months (range 0.5 to 60, n = 6). Patients
had either toe (n = 73), finger (n = 6), or genital (n = 5)
HTTS. Examination findings were described in 6 patients;
2 had a capillary refill time more than 2 seconds, 6 had
edema, 3 had erythema, 1 had evidence of laceration, and
3 had visualized hair tourniquet. Treatment consisted of
application of Nair® (Church & Dwight Co., Inc., Ewing,
NJ) or calcium thioglycolate on the hair tourniquet for 3
to 30 min prior to washing the area with water. Treatment
cycles were repeated up to three times. Fifty-four percent
(n = 45) of patients had resolution of their HTTS after
one cycle of treatment with depilatory agents. A second
cycle was effective in 26% of cases (n = 10). None had
resolution after three cycles. Aside from incomplete re-
moval of the hair tourniquet, no studies report any other
complications resulting from the use of depilatory agents.

Discussion

This is the first review to comprehensively review and
summarize the available evidence for the use of depila-
tory agents in the treatment of HTTS. Depilatory agents
seem to be an effective treatment for HTTS and have been
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Table 1. Table of Studies Describing the Use of Depilatory Agents in HTTS Without the Inclusion of Outcome Data

Study Country Type of Study  Benefits Contraindications Complications  Conclusions
Diaz-Morales Spain Case report Female genitalia

et al., 2020 (3) Mucous membranes

Gottlieb et al. United States  Review article  Painless Fabric tourniquet Skin irritation/ Depilatory agents should
2019, (12) Non-invasive be considered first.

Aslantiirk et al.,
2019 (4)

Dunphy et al.,
2017 (2)

Rawls et al.,
2020 (5)

Harris, 2002 (7)

Kesu Belani
et al., 2018 (13)

O’Gorman &
Ratnapalan,
2011 (10)
Alruwaili et al.,
2015 (8)

Turkey

United
Kingdom
United States

United States

Malaysia

Canada

Saudi Arabia

Case series

Case report

Case series Well tolerated

Case series

Conference
abstract — case
report

Case report Minimal
discomfort

Case series

Near mucous
membranes e.g. female
genitalia. >2
interventions with
depilatory agents. Deep
HTTS

Broken skin Allergy
Polyester/cotton/rayon
tourniquet

Mucosal surface

Deep HTTS with tendon
involvement

Deep HTTS Allergy
Broken skin

Incomplete
Thread/fabric tourniquet removal of hair

Surgical treatment was
preferred as there were no
depilatory agents available
and clinicians had no
experience in their use.

Treatment algorithm
proposed.

Depilatory agents can be
used in the treatment of
HTTS.

Physicians should
consider depilatory
agents.

Depilatory agents should
be used in superficial
HTTS.

(continued on next page)
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Table 1. (continued)

Bean et al., United States  Case series Relatively

2015 (1) painless; can be
used in male
genitalia

Douglas et al., United States  Case series

1977 (11)

De Vitis et al., Italy Case report Can be used in

2020 (6) female genitalia

Barton et al., United States Case series

1988 (14)

Bastug et al., Turkey Case report

2015 (15)

Kesu Belani Malaysia Case report Minimal

et al., 2019 (16) discomfort

Kamal et al., Saudi Arabia Case series

2014 (17)

Loloi et al., United States  Case report

2020 (18)

Imam et al., United States  Case report

2019 (19)

O’Quinn etal.,, United States  Case report

2006 (9)

HTTS = hair-thread tourniquet syndrome.

Mucous membranes.
Tissue necrosis/
ischemia. > 2
interventions with
depilatory agents.
Female genitalia

Mucous membranes

Non-hair tourniquet

Deep HTTS Nature of
constricting band
unclear

Incomplete
removal

Mucous membranes

Broken skin

The local Emergency
Department stores
depilatory agents.
Treatment algorithm
proposed.

Time permitting, depilatory
agents should be tried.

1 trial with depilatory
agents is reasonable.
Depilatory agents have
been successful in
literature. The constricting
material must be
completely removed.

It has been reported that
depilatory agents may be
used.

Use of depilatory cream is
possible.

Depilatory agents can be
used.

Depilatory agents can be
used.

Depilatory agents have
been used in literature.
Depilatory agents must be
used with caution as they
are chemical irritants.
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Table 2. Table of Studies Reporting Outcome Data for the Use of Depilatory Agents in HTTS

Study Country

O’Gorman Canada  Case report
et al., 2011

(10)

Alruwaili Saudi Case series
et al.,, 2015 Arabia

8)

Bean et al., United Case series
2015 (1) States

Type of study Patient Group

12-week-old
male

A 6-month-
old
male

A 15-day-old
male

78 children
eligible for
depilatory

agent.

Area of Assessment
HTTS

Toe 1 Cap refill
2 Edema
3 Erythema
4 Laceration
5 Hair
visualized

Toe 1 Cap refill
2 Edema
3 Erythema
4 Laceration
5 Hair
visualized

Toe 1 Cap refill
2 Edema
3 Erythema
4 Laceration
5 Hair
visualized

Toe 1 Cap refill
(hn=69), 2 Edema
finger 3 Erythema
(n=5), 4 Laceration
and 5 Hair
genital visualized
(n=4)

+ o+ ++

+Cc+ +

ccccc

Treatment

0.5 uL of
calcium
thioglycolate
applied for 30
min prior to
washing.

Depilatory
agent (Nair®)
applied for 10
min prior to
washing.

Depilatory
agent
(unknown)
applied for 10
min prior to
washing.

Depilatory
agent (Nair®)
applied for 3
min prior to
washing. If

unsuccessful, a

second
treatment with
depilatory

agent (Nair®) is

applied for 10
min prior to
washing.

Outcome Author
Recommendation

Completely  To consider

healed within depilatory agents

afew days. inthe treatment of
HTTS.

Telephone Depilatory cream

follow-up should be used for

indicated superficial HTTS.

complete

resolution.

51% Treatment

effective algorithm

after 1 proposed for the

application, treatment of

64% HTTS.

effective

after 2

applications,

no further

effectiveness

with more

than 2

applications.

(continued on next page)
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Table 2. (continued)

Douglas,
1977 (11)

De Vitis
et al., 2020
(6)

United
States

Italy

A 10-month-
old

Case series Finger

A 11-month- Toe
old
female

Case report  5-year-old Genital

female

1 Cap refill

2 Edema

3 Erythema

4 Laceration

5 Hair
visualized

1 Cap refill

2 Edema

3 Erythema

4 Laceration

5 Hair
visualized

1 Cap refill

2 Edema

3 Erythema

4 Laceration

5 Hair
visualized

ccc+ C ccc+ C

+Cc++cC

Resolution of Time permitting, a
HTTS. depilatory could
be tried.

Depilatory
agent (Nair®)
applied for 15
min prior to
washing.

One trial of
Unsuccessful. depilatory cream
Partial should be trialed
degradation prior to surgical
of fibers was intervention.
noted in
theatre.

HTTS = hair-thread tourniquet syndrome; Cap refill = capillary refill; + = positive sign; — = negative sign; U = unknown.
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used successfully in toe, finger, and genital HTTS in 55
patients.

Most studies do not recommend the use of depila-
tory agents on mucosal surfaces, but there is differing
opinion regarding their use in cases of female genitalia
HTTS (1,3-6). Some view it as an absolute contraindi-
cation, whereas others have proven limited effectiveness
(6). It would seem reasonable that with clinical discre-
tion, if depilatory agents can be applied carefully without
their use on mucosal surfaces, female genitalia HTTS
may not be a contraindication. Similarly, some studies
do not recommend the use of depilatory agents on open
wounds (2,7-9). However, O’Gorman and Ratnapalan
have successfully used depilatory agents on HTTS with a
laceration (10). Caution is advised with application near
open wounds, and clinicians should be advised by manu-
facturing guidelines in such cases.

Tissue ischemia may be a contraindication to the use of
depilatory agents, which instead requires urgent surgical
management, as reported by Bean et al. (1). Assessment
should include the capillary refill time, skin color, tem-
perature, presence of edema, and skin integrity. No studies
describing the use of depilatory agents in HTTS had signs
of complete vascular compromise, although capillary re-
fill was prolonged in two cases and edema was present
in six cases, indicating a degree of ischemia (6,8,10,11).
Where there are early signs of vascular compromise, and
where surgical treatment will not be delayed, a trial of
treatment with a depilatory cream may be appropriate.

If a tourniquet cannot be seen on direct visualization,
topical application of depilatory agents may be less ef-
fective. Visualization not only helps with ensuring topical
delivery of depilatory agents, it also reassures the clini-
cian that a hair tourniquet is present, as opposed to fabric,
thread, or metal. Depilatory agents will prove ineffective
on materials other than hair forming a tourniquet (20). Al-
ruwaili et al. describe one successful case of deep HTTS
(where hair tourniquet was not visualized) resolving after
depilatory agent application, indicating that if the depila-
tory agent can reach the hair tourniquet, its dissolving
effects should take place (8).

Depilatory agents have been used in a number of dif-
ferent regimes (Table 2). The depilatory agent should be
applied directly to the area of HTTS and washed off after
a set amount of time (3 to 30 min). The optimum duration
of application is unclear and clinicians should be guided
by manufacturing advice. A second application may be
effective in some cases (1). This is evident by the study
conducted by Bean et al., whereby the reapplication of a
depilatory agent had successfully resolved the hair tourni-
quet in 26% of patients (n = 10) (1).

De Vitis et al. report a case of female genitalia HTTS
that was initially treated with depilatory agents but subse-
quently needed surgical management (6). In the operating

room, they note partial degradation of hair fibers. Al-
though a second application of depilatory agents was not
trialed, it is clear that depilatory agents are not always
effective. This highlights the importance of appropriate
assessment to ensure resolution of the hair tourniquet
when using depilatory agents, and patients should not be
discharged until complete resolution has been achieved.

Treatment algorithms have been proposed by Bean
et al. and Dunphy et al. (1,2). Dunphy et al. would con-
sider depilatory agents after assessment of all HTTS,
whereas Bean et al. would consider its use only in non-
female genitalia HTTS and where ischemia is not present
(1,2). A novel treatment algorithm based on the findings
of this review is proposed. In contrast to Bean et al.,
the authors recommend that the use of depilatory agents
may be considered in female genitalia HTTS if topical
application on mucosal surfaces can be avoided and man-
ufacturing guidelines are taken into account (Figure 2) (1).
The authors also emphasize the importance of emergent
surgical intervention in cases of vascular compromise.
However, in patients with early signs of vascular compro-
mise and where surgical treatment will not be delayed,
trial of a depilatory agent should be considered. Care
should be taken when attempting mechanical removal
of a hair thread, as this may leave damaged skin com-
plicating the potential use of depilatory agents. Failed
treatment with depilatory agents is an indication for surgi-
cal treatment, and complete resolution of the HTTS must
be confirmed prior to discharging the patient.

Depilatory agents are widely available and inexpen-
sive; an 80-mL bottle can be purchased over the counter
for £2. In contrast, minor surgery in the United King-
dom has been shown to cost £449 in primary care and
£1222 in the hospital (21). Although comprehensive cost-
effectiveness analysis was not completed in this review,
use of depilatory agents is likely to be highly cost-
effective.

Limitations

Although this review includes a comprehensive search of
the literature using a search strategy developed with a re-
search librarian, it is possible that some studies may not
have been identified. All studies reporting on the use of
depilatory agents in HTTS were case reports (n = 2) or
case series (n = 3), and are therefore at high risk of bias
(Table 2). There is a disproportionate representation in
the total number of patients (78 of 84) by one large case
series, which may skew results (1). Articles commonly
lack assessment of HTTS, making it difficult to determine
the degree of constriction and ischemia where depilatory
agents can safely be used. The authors advocate that fur-
ther research is required to elucidate the optimal use of
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*The following signs
should increase suspicion
of vascular compromise:
1. Cyanosis

2. Cold

3. Tissue necrosis

4. Capillary refill >2 secs
5. Edema

Yes
y
Emergent mechanical
removal indicated
(unwinding of thread)

Unsuccessful

:

Emergent surgical
treatment indicated

*Vascular
compromise?

Patient with
HTTS

No

y

Attempt mechanical
removal (unwinding of
thread)

|
Unsuccessful

y

Mucosal
involvment

No
Yes Apply up to 2
cycles of depilatory
agents
Unsuccessful
Surgical J
release of |
tourniquet
| € v )
B 4

Follow-up all patients closely to ensure resolution of tourniquet

Figure 2. Hair-thread tourniquet syndrome (HTTS) treatment algorithm.

depilatory agents in HTTS, including prospective compar-
ative studies.

Conclusion

The use of depilatory agents has multiple potential bene-
fits; patients are less likely to need surgical intervention,
it is well tolerated, and can be highly cost-effective. The
authors propose a treatment algorithm for the use of de-

pilatory agents in HTTS and recommend that all acute
centers should store and train staff in their use (Figure 2).

Acknowledgments

The authors would like to thank Claire Coleman, Clinical
Outreach Librarian, Buckinghamshire Healthcare NHS
Trust, for her support in developing the search strategy.

Please cite this article as: A. Kudzinskas et al., Evaluation of Depilatory Agents in the Treatment of Hair-Thread Tourniquet Syndrome, Journal of
Emergency Medicine, https://doi.org/10.1016/j.jemermed.2021.07.013



https://doi.org/10.1016/j.jemermed.2021.07.013

ARTICLE IN PRESS

D: JEM mNS;September 4, 2021;17:20
Depilatory Agents in the Treatment of Hair-Thread Tourniquet Syndrome 9
References 12. Gottlieb M, Holladay D, Spearman D. Current approach to the eval-
uation and management of hair-thread tourniquets. Pediatr Emerg

1. Bean JF, Hebal F, Hunter CJ. A single center retrospective review Care 2019;3'5:377_9- )
of hair tourniquet syndrome and a proposed treatment algorithm. J 13. Kesu Belani L, Hafizi M, Leong J, Sapuan J, Abdullah S. Deadly
Pediatr Surg 2015;50:1583-5. hair strand: the hair thread tourniquet syndrome. Malaysian Orthop

2. Dunphy L, Verma Y, Morhij R, Lamyman M. Hair thread tourniquet J 2018. Available at https://www.morthoj.org/supplements/2018/
syndrome in a male infant: a rare surgical emergency. BMJ Case Rep EHI13-Deadly-Hair-Strand.pdf. Accessed July 30, 2021.
2017:;2017. 14. Barton DJ, Sloan GM, Nichter LS, Reinisch JF. Hair-thread tourni-

3. Diaz-Morales O, Martinez-Pajares JD, Ramos-Diaz JC, del quet syndrome. Pediatrics 1988282392§—8- )

Alamo Gutierrez, Lopez J, Trigo-Moreno J. Genital hair-thread 15. Bastug O, Korkmaz L, Korkut S, Halis H, Kurtoglu S. Hair-thread
tourniquet syndrome. J Pediatr Adolesc Gynecol 2020;33:715-19. tourniquet syndrome in a preterm baby. Turk Pediatr Ars

4. Aslantiirk O, Ozbey R, Yilmaz O, Ergen E. Hair tourniquet syn- 2015;50:245.—7- o )
drome of toes and fingers in infants. Acta Orthop Traumatol Turc 16. Kesu Belani L, Leong JF, Narin Singh PSG, Abdullah S. Hair
2019:53:306-9. thread tourniquet syndrome in an infant: emergency exploration

5. Rawls WF, White JT, Mohamed A, Peppas D, Rosenberg E. Case saves limbs. Cureus 2019'311:‘36377- ) )
report: penile strangulation secondary to hair tourniquet. Front Pe- 17. Kamal NM, Khan UU, Mirza SJ, TA Al-Malki. Toe tourniquet syn-
diatr 2020:8:477. drome. Saudi Med J 2014;35:865-7.

6. De Vitis LA, Barba M, Lazzarin S, et al. Female genital hair-thread 18. Loloi J, Anflreas D, Gitlin J . Severe penile hair tomiquet
tourniquet syndrome: a case report and literature systematic review. syndrome with near amputation of the glans. J Clin Urol
J Pediatr Adolesc Gynecol 2020;34:65-70. 2020. Available at https://journals.sagepub.com/doi/abs/10.1177/

7. Harris EJ. Acute digital ischemia in infants: the hair-thread 2051415820939465. Accessed July 30, 2021: ) )
tourniquet syndrome—a report of two cases. J Foot Ankle Surg 19. Imam AS, Florez CE, Beland L, Swana H, Rich M. Hair tourniquet
2002:41:112—16. of the labia minora. J Pediatr Surg Case Rep 2019;44.

8. Alruwaili N, Alshehri HA, Halimeh B. Hair tourniquet syndrome: 20. Plesa JA, Shoup K, Manole MD, et al. Effect of a depilatory agent
successful management with a painless technique. Int J Pediatr Ado- on cotton, polyester, and rayon versus human hair in a laboratory
lesc Med 2015:2:34-7. setting. Ann Emerg Med 2015;65:256-9.

9. O’Quinn JC, Friedman RL, Wilms KL. Acquired constriction ring 21. George S, Pockney P, Primrose J, et al. A prospective randomised
syndrome. J Am Podiatr Med Assoc 2006;96:253-5. comparison of minor surgery in primary and secondary care. The

10. O’Gorman A, Ratnapalan S. Hair tourniquet management. Pediatr MiSTIC trial. Health Technol Assess 2008;12 iii-ivix-38.
Emerg Care 2011;27:203-4.
11. Douglas DD. Dissolving hair wrapped around an infant’s digit. J

Pediatr 1977;91:162.


http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0001
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0001
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0001
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0001
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0002
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0002
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0002
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0002
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0002
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0003
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0003
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0003
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0003
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0003
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0003
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0003
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0004
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0004
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0004
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0004
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0004
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0005
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0005
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0005
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0005
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0005
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0005
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0006
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0006
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0006
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0006
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0006
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0007
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0007
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0008
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0008
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0008
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0008
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0009
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0009
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0009
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0009
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0010
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0010
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0010
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0011
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0011
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0012
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0012
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0012
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0012
https://www.morthoj.org/supplements/2018/EH13-Deadly-Hair-Strand.pdf
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0014
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0014
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0014
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0014
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0014
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0015
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0015
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0015
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0015
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0015
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0015
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0016
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0016
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0016
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0016
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0016
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0017
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0017
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0017
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0017
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0017
https://journals.sagepub.com/doi/abs/10.1177/2051415820939465
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0019
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0019
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0019
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0019
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0019
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0019
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0020
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0020
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0020
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0020
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0020
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0021
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0021
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0021
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0021
http://refhub.elsevier.com/S0736-4679(21)00551-5/sbref0021
https://doi.org/10.1016/j.jemermed.2021.07.013

JID: JEM

10

[MNS;September 4, 2021;17:20]

A. Kudzinskas et al.

ARTICLE SUMMARY

1. Why is This Topic Important?

Hair-thread tourniquet syndrome (HTTS) has the poten-
tial for permanent appendage damage and loss. Depilatory
agents can be used to treat HT'TS whilst avoiding the risks
associated with surgery.

2. What does this review attempt to show?

This review aims to evaluate the effectiveness, benefits,
complications, and contraindications of depilatory agents
in HTTS.

3. What are the key findings?

Depilatory agents can be used to effectively treat HTTS;
the degree of ischemia and involvement of mucous mem-
branes should determine whether depilatory agents could
be trialed in HTTS; and a treatment algorithm is proposed.

4. How is patient care impacted?

HTTS treated effectively with depilatory agents may re-
duce the number of patients requiring surgical treatment
and the associated risks.
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