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Abstract Context Isolated Achilles tendon (AT) injuries are rarely reported in the pediatric age
group. There are only few case reports of traumatic AT injuries in children. Floor-level
Indian toilet seats and shooting stones from mountains make such injuries reasonably
common in northern India.
Aims To identify similar patterns of AT rupture in the pediatric age group from floor-
level Indian toilet seats and shooting stones.
Materials and Methods We report a series of 13 patients in the age group between 8
and 18 years who presented to our hospital between January 2019 and January 2021
with open AT injuries. All the patients were operated on after wound washing and
debridement. Standard injectable antibiotic coverage was given to all. In the statistical
analysis, the values were expressed as means and medians.
Results In 10 out of the 13 patients, the toilet seat induced the AT injury; for the
remaining 3 patients, the injury was induced by shooting stones. A total of two patients
had postoperative wound complications, and one patient needed flap coverage. All the
patients did well by the final follow up.
Conclusion The main aim of the present study was to show the unusual causes of an
injury rarely reported in pediatric age group. We observed that open AT ruptures in
children are reasonably common in our region as compared with the rest of the world.
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Introduction

The Achilles tendon (AT) is the strongest and the most
ruptured tendon in the human body.1 Its location makes it
prone to injuries involving sports, sharp weapons, and road
traffic accidents. Most of the published literature2–4 is on
closed AT injuries. There are very few studies5,6 on open AT
injuries, as they are rarely reported in both developing and
developed countries.

Isolated open AT injuries are seldom reported in children,
and the exact incidence of AT injuries in the pediatric age
group is not known.7 Bicycle and motorcycle spoke injuries
to the heel and AT have been reported in young people, but
such injuries mostly damage the heel pad.8 There are few
case reports9 of traumatic AT ruptures in the pediatric age
group.

We herein present a case series of isolated open AT
injuries of unusual cause in the pediatric age group. To the
best of our knowledge, there is no study published on
isolated open AT injuries in children. The present study is
a series of cases of open AT ruptures in children caused by
entrapment of the foot in floor-level Indian commodes and
shooting stones in a hilly state in northern India.

Materials and Methods

Between January 2019 to June 2021, 13 children presented to
our hospital with open AT injuries. The patients were aged
between 8 and 18 years, and the time from the injury to the
presentation at the hospital ranged from 2 to 16hours. In
total, ten patients reported directly to our hospital, andthree
patients were referred from peripheral hospitals where the
wounds werewashed and cleaned. History of entrapment of a
foot in a floor-level toilet seat was reported by ten patients.
Someof thepatients reportedahistoryofbreakageof thetoilet
seat during this process (►Fig. 1a, 1b). In 3 patients, the injury
occurred due to shooting stones from mountains while doing
agricultural work. None of the patients had history of any
associated illnesses orofprolongeddruguse.All of thepatients
were initially examined in emergency room. Their wounds
were thoroughly washed and cleaned with normal saline and
iodine. Hydrogen peroxide wash was also performed for all of
thepatients. Complete TArupturewasobserved in11patients,
while 2 of them had incomplete ruptures. All patients with
complete tears were operated on under spinal anesthesia, and
the two patients with incomplete tears were operated on
under local anesthesia.

Indian toilets can be replaced with Western toilets or modified so they have a less
slippery surface, in order to prevent such injuries in children.

Resumen Contexto Las lesiones aisladas del tendón de Aquiles (TA) rara vez se informan en el
grupo de edad pediátrica. Hay pocos informes de casos de lesiones traumáticas del TA
en niños. Los inodoros en cuclillas, también conocidos como inodoros indios, y las
caídas de piedras desde las montañas hacen que tales lesiones sean razonablemente
comunes en el norte de India.
Objetivo Identificar un patrón similar de desgarro del TA en el grupo de edad
pediátrica por la utilización de inodoros en cuclillas y la caída de piedras.
Materiales ymétodos Presentamos una serie de 13 pacientes en el grupo de edad entre
8 y 18 años que presentaron al nuestro hospital entre enero de 2019 y enero de 2021
con lesiones abiertas del TA. Todos los pacientes fueron intervenidos tras lavado y
desbridamiento de la herida. Se brindó cobertura antibiótica inyectable estándar a
todos. En el análisis estadístico, los valores fueron expresados como medias y
medianas.
Resultados En 10 de los 13 pacientes, las lesiones fueron causadas por los inodoros
indios, y los 3 restantes tuvieron lesiones inducidas por caídas de piedras. Un total de 2
pacientes tuvieron complicaciones postoperatorias de la herida, y un paciente necesitó
cobertura con colgajos. Todos los pacientes evolucionaron bien al final del
seguimiento.
Conclusión El objetivo principal del estudio fue mostrar las causas inusuales de una
lesión raramente reportada en el grupo de edad pediátrica. Observamos que las
rupturas abiertas del TA son razonablemente comunes en niños en nuestra región en
comparación con el resto del mundo. Los inodoros indios pueden reemplazarse por
otros occidentales, o modificarse con una superficie menos resbaladiza para evitar este
tipo de lesiones en niños.
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During surgery, no extension of skin incision was per-
formed, except in two cases in which small paramedian
incisions were made to reach the retracted proximal end.
Since this area is less vascularized and prone to wound
complications, we tried to minimize the skin damage. In
all of the patients, the distal part of the stump was to some
extent crushed and needed proper debridement before the
end-to-end closure.

Results

The sample was composed of nine boys and four girls with
ages ranging from8 to 18 years. The right sidewas involved in
eight cases, and the left side, in five patients. There were no
cases of bony injury, and 11 patients had complete tears, and
2 had incomplete tears.

Upon examination, we observed that all of the AT injuries
werebetween 3 cm to 6 cm from the site of insertion. All of the
patients had skin damage ranging from 2cm to 10cm. Before
the debridement, sampleswere sent for culture and an assess-
ment of the sensitivity. Injectable antibiotics were adminis-
tered, such as cefoperazone with sulbactam, amikacin, and
metronidazole against Gram-positivebacteria, Gram-negative
bacteria, and anaerobe organisms before shifting to culture-
specific antibiotics. All the patients were submitted to anti-
tetanus prophylaxis.

Entrapment of a foot in a floor-level toilet seat was the
cause of the injury in 10 patients; the distal part of the stump
was crushed in most of these patients (►Fig. 2a,2b). In three
patients, the injury was due to shooting stones/rocks from
mountains while doing agricultural work with their families.
Primaryclosureof thedamagedtendonwasperformed inevery
casewith non-absorbable sutures. Skin closurewas performed
with silk sutures (►Fig. 2c,2d). In patients with toilet-seat
injuries, the culture reportswere ofmixedflora, with Klebsiella
as the most common organism, while in patients with injuries
due to shooting stones, Escherichia coliwas the most common
organism found. One patient with a toilet-seat injury ended up
withwounddehiscence andwas transferred to theDepartment
of Plastic Surgery for flab coverage, and another patient pre-
sented wound infection and needed repeated wound lavage
and multiple debridements.

A total of 11 patients had uneventful satisfactory recovery.
Wound-related complications were observed in patients who
presented more than 12 hours after the injury, and were
referred from peripheral hospitals. During the follow-up after
one year, wound-related complaints were not reported, and
The anklemovementswere comparable to thoseof the normal
side. There was no case of rerupture. All of the patients were
active in sports, with no functional problems.

Discussion

The AT is the strongest tendon in the human body. Its
subcutaneous vertical location in the posterior aspect of

Fig. 2 (A) Open AT rupture in a 16-year-old boy due to entrapment in a toilet seat. (B) Crushed distal stump of the AT. (C) Primary closure of the
AT. (D) Image after skin closure.

Fig. 1 (A) Rounded but prominent margin of floor-level toilet seat,
most likely the cause of an AT injury. (B) Photo of a broken toilet seat in
which a child trapped his foot; the sharp broken edge caused further
damage.
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the leg prevents it from suffering trauma from anterior
impaction, but makes it prone to those from posterior
impaction. To the best of our knowledge, no study on open
AT injuries in children has been published to date. The exact
incidence of AT injuries in the pediatric age group is not
known. Almost all of the published studies are on closed
injuries,2–4 and very few of them5,6 are on pediatric AT
injuries.

In their study, Awe et al.10 observed that people aged<40
years are more prone to suffer open AT injuries, with road
traffic and farming accidents as the most common cause of
trauma; however, most of the patients in this study were
adults. Dar et al.11 and Chaterjee et al,12 studied open AT
injuries induced by toilet seats in Indian adults, but none of
their patients was in the pediatric age group.

Many studies13 have reported motorcycle spoke injuries
of the heel and AT in the pediatric age group. However, in
most of the studies the authors have observed that it is the
heel pad which is primarily damaged or avulsed. Isolated AT
injuries caused by motorcycle spokes are rare.

In the present study, none of the patients had heel-pad
avulsion or any bony injuries. Most of the patients (10/13)
got injured on Indian toilet seats, which are at the level of the
floor, so a person has to squat to use it. With a slippery floor,
the foot can go into the toilet bowlwith a great deal of force. A
powerful frictional force of the AT against the posterior part
of the bowl can be the cause of an AT rupture. A reflex
powerful attempt to take out the foot can cause further
damage. Sometimes the bowl is broken during this process,
and sharp edges of the broken bowl can also be the cause of
AT rupture. However, none of the patients in the present
study reported a history of breakage of the toilet.

Said et al.14 have also observed that floor-level toilet seats
were the cause of openTA ruptures in a significant number of
patients. However, all of the patients in their study were
adults. We did not report any cases of bicycle spoke injuries
with isolated AT rupture, which have been reported in many
studies15 as a cause of heel-pad and AT injuries. This could be
due to the fact that teenagers usually ride motorcycles and
also because of the accident-prone hilly topography of the
area.

Falling rocks/shooting stones from mountains are one of
the most common causes of trauma in our hospital, and they
were the cause of injury in three patients working in their
fields. The hilly topography makes people in all age groups
susceptible to such injuries. None of the studies published to
date has reported this as the cause of injury, since all of them
were conducted in urban centers.

The main aim of the present study was to show the
unusual causes of an injury rarely reported in the pediatric

age group.Weobserved that openATruptures are reasonably
common in children in our region as compared with the rest
of the world. Indian toilets can be replaced with Western
toilets or modified so they have a less slippery surface, in
order to prevent such injuries in children.
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