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ABSTRACT

Case Report

Successful Resuscitation of a Cardiac
Arrest following Slit Neck and Carotid
Artery Injury: A Case Report

SAYYED EHTESHAM HUSSAIN NAQVI', ERAM ALI2, MOHAMMED HANEEF BEG?, SAURAV VARSHNEY*

Carotid artery injuries constitute a specific and relatively small group of vascular trauma among the traumatic injuries to neck. They
have the potential of killing the patients within minutes to hours due to haemodynamic instability if not managed by the specialist team
within time. Central Neurologic deficit from cerebral hypoxia either resulting primarily from trauma or secondarily from surgery is a major
concern. We hereby present a case of a 22-year-old man who presented to emergency department with alleged assault and vascular
trauma to neck in a state of cardiac arrest. On exploration patient had injuries to external and internal carotid arteries and external jugular
vein. Combined effort of trauma team lead to successful resuscitation and saved the life of the patient.
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CASE REPORT

A 22-years-old male was brought to emergency of our hospital
with history of alleged assault, with slaughtered neck from the left
side with some sharp object. Cause of assault was not disclosed
by the patient’s attendants. On examination in hospital patient
was in a state of cardiac arrest with laceration over the left lateral
neck in the zone Il with overlying large blood clot. An urgent call
was send by casualty medical officer to vascular surgery unit.
Cardio-pulmonary resuscitation was immediately started. Patient
was intubated and chest compressions continued as the patient
was rushed to emergency OT. Bilateral saphenous venous
cut downs were done, fluid resuscitation started and injection
adrenaline and soda bicarbonate was given intravenously. After
4-5 minutes of chest compression cardiac activity was observed
on ECG and auscultation. Meanwhile neck exploration started by
vascular surgery team showed active bleed from four different
positions which were secured by applying vascular clamps and
neck exploration started from proximal aspect. Intravenous
unfractionated heparin was given. Skin incision was given anterior
to sternocleidomastoid, platysma divided and carotid sheath
identified. Sternocleidomastoid was divided for better and urgent
visualization of carotid and internal jugular vein. Great vessels
were identified and looped. Central venous catheter was inserted
in internal jugular vein by open technique and inotropes and fluid
management was started from central venous line. Patient had
acceptable haemodynamic parameters by this time. Packed
RBCs were arranged and transfused. Vascular repair was then
started. Examination of wound, on applying clamps revealed
transected superior thyroid artery, rent in internal carotid artery
and transected external jugular vein. Superior pole of thyroid was
actively bleeding. Trachea and oesophagus were intact. Right
carotid and internal jugular vein were also found to be uninjured
[Table/Fig-1].

Superior thyroid artery and external jugular vein were ligated,
internal carotid artery rent was repaired using prolene 6-0 and
bleeding thyroid pole was ligated. After acceptable haemostasis
sternocleidomastoid was repaired and wound closed inlayers
[Table/Fig-2].

Patient was extubated next day morning with stable
haemodynamics and no cranial nerve deficit [Table/Fig-3].
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[Table/Fig-1]: Showing avulsed superior thyroid pedicle with transected superior
thyroid artery, injured ICA secured with clamp and transected EJV.

[Table/Fig-2]: Showing completed repair after skin closure.

DISCUSSION

Traumatic injuries to the neck are some of the unusual but
potentially lethal situations encountered by trauma surgeons and
intensivists. A wide range of vital structures including trachea,
oesophagus, carotid artery, internal jugular vein or cranial nerves
can be injured by a single laceration over this anatomically important
region of the body [1]. Patient often reach hospital emergencies
in critical state and demand highest degree of coordination and
excellence from the trauma management team.

Traumatic injuries to the neck comprise a comparatively smaller

proportion as compared to trauma to other parts of the body.
A study reported from a single centre in USA showed that neck



Sayyed Ehtesham Hussain Naqyvi et al., Successful Resuscitation of a Cardiac Arrest following Slit Neck and Carotid Artery Injury

[Table/Fig-3]: Showing patient just before discharge.

trauma comprise around 1% of all patients presenting to trauma
centre [2]. However, these injuries have a substantial potential of
creating mortality and morbidity if not intervened promptly. They
can lead to patient’s exsanguination between minutes and hours.
These injuries can be a result of both blunt and penetrating trauma.
Both mechanisms can cause devastating injuries. Unfavourable
outcomes of penetrating injuries are usually dramatic. On the
other hand blunt injuries usually present in a more subtle and
delayed manner [3]. In the present case, the patient had suffered a
penetrating injury. He was assaulted with a sharp object and had a
large laceration wound over the left side of neck. He was in a state
of cardiac arrest when attended in the emergency department.

A wide range of vital structures including trachea, oesophagus,
carotid artery, internal jugular vein or cranial nerves can be injured
in patients of penetrating neck trauma. In our case patient didn’t
have a injury to trachea or oesophagus but had major injuries to
carotid arterial system and external jugular vein. Demetriades et
al., reported in his evaluation of 223 patients with penetrating neck
trauma that the following structures were injured [1]: 40% patients
having no significant damage, major vein were involved in 15-25%
cases, major artery in 10-15% cases, digestive tract (pharynx,
oesophagus) in 5-15%, respiratory tract (larynx, trachea) 4-12%
and major nerves in 3-8% cases.

For the purpose of Location, Traumatic injuries to neck can be
classified in to 3 zones [4].

e Zone | — from sternal notch to cricoid (possible injuries to
trachea, great vessels, oesophagus, thoracic duct, upper
mediastinum and lung apices).

e Zone Il — cricoid to angle of mandible (possible injuries to
carotid and vertebral arteries, jugular veins, oesophagus,
pharynx, trachea and larynx).

e Zone lll - angle of mandible to base of skull (possible injuries
to distal extracranial carotid arteries, vertebral arteries and
jugular veins).

In our patient laceration was localized to zone Il injuring the major

neck vessels leading to extensive haemorrhage, hypovolemic

shock and ultimately cardiac arrest.

Injury to carotid arterial and jugular venous system was the most
challenging aspect in our case to the trauma team. Haemorrhage
from the carotid vessels with 10% of total cardiac output flow can
cause a fatal haemorrhagic shock or severe neurological deficit [5].
It is always a concern that interruption of blood flow to the cranial
vessels, may lead to focal brain ischemia. Moreover restoration of
blood flow may cause haemorrhage in the area of ischemia and
worsen the extent of brain injury by converting an ischemic infarct
into a haemorrhagic infarct [3]. Mortality rates due to such vascular
injuries vary between 5-50% [6-8].
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Application of vascular clamps over the bleeding vessels is often
the first step by a vascular surgeon. It improves the visibility of the
existing injuries and prevents further blood loss. But in case of
carotid vessels a note of caution should be observed. Neurologic
deficit due to cerebral hypoxia resulting primarily from trauma or
secondarily from surgery is a major concern [9].

Management of the patient with carotid injuries has varied aspects.
Patients with carotid artery injuries should be considered for
surgical repairs in subjects who have either no neurologic deficit,
or have only a mild deficit. This decision is easier to reach when
the arterial injury is bleeding briskly, but may be more difficult when
there is complete carotid occlusion and there are no neurologic
symptoms [10].

Dictum for management is that simple injuries to the external
carotid artery should be repaired and complex injuries ligated.
Complex injuries to common carotid artery can be ligated with
risks of neurologic deficits [6]. Injuries to the internal carotid
artery are more problematic. In a few patients arterial wall may
be so extensively damaged so that reconstruction cannot be
accomplished. If the distal backflow and the distal carotid blood
pressure are adequate, carotid ligation can be safely done [6].
This does not universally holds good, because even if initially
tolerated distal internal carotid artery thrombosis may lead to a
stroke and cerebral injury [11]. Extra-cranial to intracranial bypass
grafts have been reported by few authors when inaccessible
lesions of the intrapetrous portion of the internal carotid artery
are present [12]. In the present case, we were able to repair the
internal carotid artery as the damage was not extensive. Bleeding
superior thyroid artery and external jugular vein was successfully
ligated.

In case of haemodynamically stable patients arteriographic exam-
ination of the extra cranial vessels should be done early in the
diagnostic evaluation. But in our case due to haemodynamic
instability, patient had to be directly taken to OT.

We heparinized the patient using unfractionated heparin during
surgery and continued it in the postoperative period in the dose
of 100 IU/Kg thrice a day for 3 days. Heparin has been found to
have role in controlling the rate and extent of carotid thrombosis
following occlusion, or proximal ligation. A lower stroke rate has
been found in a small series of patients treated with heparin while
awaiting definitive surgery for occlusive disease [10].

We could not do a postoperative carotid angiogram. However,
following completion of the arterial repair a carotid arteriogram
should be obtained to assess the distal intracranial circulation
and to be certain that no residual clots are present in the carotid
system.

Another cause of concern for us was the neurological recovery of
the patient after successful repair and resuscitation. It is well known
that outcome of carotid vascular injuries in case of penetrating
neck trauma depends largely on the extent of the initial neurologic
damage. Patients who have severe neurologic deficits associated
with alterations in consciousness, or patients with total interruption
of carotid flow cannot be improved by carotid repair [9]. Unilateral
carotid injury and clamping was the probable cause of favourable
outcome leading to neurological recovery in our case.

CONCLUSION

Vascular injuries of neck can be a cause of serious morbidity
and mortality. These injuries should be intervened immediately
using a team approach and should be followed seriously during
postoperative period. Patients who do not have a stable condition,
who have hematoma and serious bleeding should be immediately
taken for surgery. Patient with in hospital cardiac arrest with team
resuscitation and simultaneous surgical repair may have a good
survival outcome as is evident from our case.
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