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Tracheal ijury from blunt trauma and electrical
burn 1n infant with primary repair by tracheoplasty

Lesion traqueal por trauma directo y quemadura eléctrica
en infante con reparacion primaria por traqueoplastia
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ABSTRACT

Cervical injuries occur in 10-23% of trauma injuries. The trachea
is one of the most affected areas. We report a challenging case of a
pediatric patient who suffered a tracheal trauma caused by two types
of injury: electrical burn and blunt trauma. Due to the age of the
patient and the mechanism of injury, its repair by tracheoplasty was
essential to avoid compromise of the airway development.

Keywords: tracheal injuries, blunt trauma, electrical burn,
tracheoplasty.

f the total number of traumas affecting the cervical

region, approximately 5-8% are injuries localized to

the cervical vertebrae,' whereas tracheal injuries are
more common, accounting for 10-23% of'the series." Notably,
the majority of these traumas occur in men under the age of
40, with a male-to-female ratio of 3:1.}

In order to facilitate the diagnosis and treatment of cervical
injuries, the neck is anatomically divided into three zones.
Zone I encompasses the subclavian and carotid arteries,
jugular vein, vagus nerves, and trachea.” Penetrating trauma

RESUMEN

Las lesiones cervicales se presentan en 10-23% de los traumatismos.
La traquea es una de las zonas que mds se ve afectada. Se describe
el caso de un paciente pediatrico que sufiio un traumatismo traqueal
causado por dos tipos de lesion: quemadura eléctricay traumatismo
contuso. Debido a la edad del paciente y el mecanismo de lesion,
resulta fundamental su reparacion por medio de traqueoplastia para
no comprometer el desarrollo de la via aérea.

Palabras clave: lesiones traqueales, traumatismo contuso, quema-
dura eléctrica, traqueoplastia.

is the primary mechanism of injury affecting this zone,
resulting in a mortality rate of 11%.> When trauma occurs in
this area, tracheal injury is clinically evident by the presence
of subcutaneous emphysema, dyspnea, and even air escaping
through the wound.®

Electrical burn injuries occur when a patient comes into
direct or indirect contact with an electric current.” In children,
such injuries are relatively uncommon, typically affecting
individuals between the ages of 11 and 20.° The characteristic
lesion associated with this type of trauma is coagulative
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necrosis, resulting from the disruption of cellular membranes
in the affected tissues.®

Neurological damage occurs due to ischemia in tissues
supplied by the damaged vessels immediately following
electrocution.” When such injuries occur at the cervical level,
they can be severe due to the concentration of vital structures
in close proximity within a confined anatomical area.'

Since this type of burn injury predominantly affects deeper
tissue planes, assessing the extent of the burns by examining
the skin surface is of limited utility, as it does not accurately
reflect the magnitude of damage to internal organs.!!!-!?

CASE DESCRIPTION

A 10-year-old male suffered a catastrophic accident
on March 29, 2024, when he inadvertently fell onto an
electrified cattle fence in a rural area, resulting in a complex
cervical trauma involving both compression contusion and
electrical burns. Upon admission, the patient presented with
severe symptoms, including generalized emphysema, shock,
bilateral tension pneumothorax, and extensive subcutaneous
emphysema extending from the forehead to the proximal
third of both thighs. A distinctive longitudinal lesion was
observed in the neck area, characterized by a closed and
well-delimited wound caused by the dual mechanisms
of electrical burns and compressive trauma. Given the
dual trauma mechanisms involved, prioritizing treatment
and tracheal repair was crucial to ensure optimal airway
development. The high-voltage electric current, estimated to
be at least 6,000 volts, posed a significant risk of restenosis

Figure 1: Simple computed axial tomography showing tracheal stenosis
at the C7 level.
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Figure 2: Surgical exposure of the tracheal lesion.

and laryngeal nerve damage, which would likely impact the
patient’s long-term prognosis.'* Following a comprehensive
evaluation, the tracheoplasty technique was deemed the most
suitable option for this patient.

Simultaneous management of shock and pneumothorax
was initiated, involving bilateral thoracostomy tube placement
with subsequent water seal drainage, which effectively
achieved drainage. Given the presence of circumferential
ecchymosis and abundant blood clots, a post-intubation
fibrobronchoscopy was performed to investigate suspected
airway injury. Computed axial tomography (CT) revealed
tracheal widening at the C7 level, consistent with an anterior
traumatic lesion of the trachea (Figure 1).

The patient’s hemodynamic stability allowed for transfer
to the intensive care unit, where he remained for four
days before being evaluated for surgical intervention. A
Kocher approach was employed, revealing ecchymosis in
all planes, and the infrahyoid muscles were dissected. The
thyroid gland was found to be extensively infiltrated by a
post-traumatic hematoma, prompting the decision to open
the isthmus to expose the cervical trachea. A longitudinal
lesion was identified, involving the tracheal cartilages and
the posterior surface of the thyroid gland at the C7 level.
Following thorough washing, debridement, and remodeling
of the tracheal cartilages, a tracheoplasty was performed
using a conventional technique: termino-terminal anastomosis
with subtotal points of absorbable PDS 5/0 material. Upon
completion of the anastomosis, a water tightness test was
conducted to ensure integrity (Figures 2 to 4). After verifying
hemostasis, a closed wound drainage system was implemented
prior to layered closure.
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Upon completion of the procedure, a concurrent
bronchoscopy was performed, which revealed no evidence of
lesions and confirmed that the repair area was hermetically
sealed. Subsequently, bronchial lavage was conducted,
resulting in the extraction of hematic remnants. Following
orotracheal intubation, the patient was transferred to the
intensive care unit, where he demonstrated a favorable
progression and was successfully weaned off the ventilator.

By the fourth postoperative day, the patient began oral
intake and mobilization without experiencing any additional
complications. He was subsequently transferred to the
pediatric ward, where he showed no signs of stridor, dyspnea,
or dysphonia. The patient was ultimately discharged without
any further complications.

COMMENT

The most common cause of tracheal stenosis is prolonged
intubation, followed by trauma or neoplasia. The definitive
treatment for this condition is tracheoplasty, which involves
resection of the affected segment and end-to-end anastomosis
of the healthy segments.'* Notably, the complication rate for
this procedure is reported to be approximately 33%, with
restenosis being the most frequent complication, occurring
in around 21% of cases."> A crucial aspect of tracheoplasty is
ensuring that the distal ends are aligned without tension before
resecting the injured portion of the trachea, as this helps prevent
the development of stenosis.'® Several factors are associated
with complications during anastomosis, including pediatric
age, which is a significant consideration.!” Pediatric patients
tend to have shorter tracheal lengths and smaller transverse

Figure 3: Tracheal repair by tracheoplasty with end-terminal junction.
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Figure 4: Schematic diagram of the surgical technique of tracheoplasty
with termino-terminal junction.

diameters compared to adults, making trauma in this population
more severe due to the larger surface area of affected tissue.'®
Consequently, tracheal stenosis in children is a complex
pathology that requires a carefully defined treatment approach.
The success of tracheoplasty depends on timely assessment to
confirm the diagnosis, determine the extent and location of the
stenotic area, and evaluate the degree of obstruction."”

CONCLUSION

Although tracheoplasty is the preferred procedure for
treating tracheal stenosis in pediatric patients,” it is a
complex surgical intervention associated with a range of
potential complications, including restenosis and anastomotic
dehiscence.
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