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The “No-Zone" Approach to Penetrating Neck Trauma
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Background  Rapid and accurate management for penetrating neck trauma is crucial to preventing the high
potential morbidity and mortality associated with these injuries. The current optimal evaluation and
treatment algorithms are a moving target. With the advent of high resolution cross-sectional imaging,
a “no zone” approach to penetrating neck trauma is becoming accepted.

Summary  We report a case of 35-year-old male presenting with a stab wound and embedded foreign body in
zone three of the neck. Our patient was considered stable and a CT was obtained in order to better
plan the surgical approach. The neck was opened via a partial collar incision and after identification of
the major structures, the foreign body was removed. The patient was extubated the next day and was
discharged on the third hospital day.

Conclusion  This case highlights the advantages of the “no zone” approach to penetrating neck injury, which is
becoming a more popular management strategy. It provides an accurate assessment of the injury
leading to more appropriate treatment.

Keywords = Penetrating Neck Injury, Surgical neck zones, CT angiography, Neck exploration, trauma, penetrating

trauma

DISCLOSURES STATEMENT:

The authors whose names are listed immediately above certify that they have NO affiliations with or
involvement in any organization or entity with any financial interest (such as honoraria; educational
grants; participation in speakers’ bureaus; membership, employment, consultancies, stock ownership,
or other equity interest; and expert testimony or patent-licensing arrangements), or non-financial
interest (such as personal or professional relationships, affiliations, knowledge or beliefs) in the
subject matter or materials discussed in this manuscript.

To Cite: Fransman RB, Azar FK, Mallon W, Nalluri A, Sakran JV, Haut
ER The “No-Zone" Approach to Penetrating Neck Trauma. ACS Case
Reviews in Surgery. 2018;1(4):32-35.

American College of Surgeons -32- ACS Case Reviews. 2018;1(4):32-35



ACS Case Reviews in Surgery Fransman RB, Azar FK, Mallon W, Nalluri A, Sakran JV, Haut ER

Case Description

A 35-year-old male presented to a trauma center with a
foreign body protruding from the posterior-lateral neck
(zone III) causing significant deformity anteriorly towards
the belly of the sternocleidomastoid (Figure 1).

Figure 2. CT angiography of the head and neck demonstrating foreign
body abutting major vasculature.

Figure 1. Foreign body protruding through left lateral neck zone 2.

On arrival, the patient was talking and protecting his air-
way. He was tachycardic with a heart rate of 140 bpm. He
was hypotensive with systolic blood pressure of 70 mmHg.
His Glasgow Coma Scale was 9. The patient was resus-
citated according to Advanced Trauma Life Support pro-
tocol with blood products as well as minimal crystalloid
with the assumption that the patient had bled significantly
on scene. The patient responded appropriately to minimal
volume resuscitation evidenced by the stabilization of his
vital signs. He was intoxicated, agitated and deemed to be
a threat to himself and others, and was therefore intubated.
Removal of the foreign body was thought to be best suited
in the operating room in a well-controlled environment Figure 3. CT 3 dimensional reconstruction.
based on the abutment of the object to the surrounding

vascular and nervous structures as well as to ensure the

retrieval of all foreign material. It is also important to note

the need for personal protection and safety of the surgical

team members when dealing with sharp foreign bodies and

therefore this controlled environment would be optimum.

Given that he became hemodynamically stable with min-

imal volume resuscitation, he was taken for a CT angio-

gram (Figure 2 and Figure 3), which revealed the distal tip

of a glass beer bottle closely approximating the postero-

lateral internal jugular vein without evident extravasation

and no evidence of trauma to any other surrounding vas-

culature. The foreign body extended through the antero-

medial aspect of the left sternocleidomastoid muscle and

entered the left posterolateral paraspinal musculature.
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The patient was taken to the operating room and a partial
collar incision (Figure 4) was made on the left side.

Figure 4. Collar incision exploration of the left lateral neck exposing the
anatomy in relation to the foreign body.

Platysmal flaps were raised to expose the sternocleidomas-
toid. The external jugular vein was found to be injured and
therefore ligated. The carotid sheath was explored down to
the area where the glass had transected through the muscle.
The internal jugular vein at this location was intact. Crani-
al nerve XI was not clearly identified, but when the wound
through the sternocleidomastoid was inspected, there was
no evidence of a transected nerve, providing assurance
that the nerve was intact. A 10-cm glass foreign body was
removed, with a few remaining pieces of small glass that
had to be irrigated out. Hemostasis down through the
skin, subcutaneous tissue, and muscle belly was achieved
with electrocautery and direct pressure. The wound was
closed over two closed-suction drains with staples approx-
imating the skin. The patient was taken to the intensive
care unit post-operatively. In total, the patient received
5 units of blood and had minimal blood loss during the
case. The patient was extubated the following morning and
transferred to the surgical ward where he was neurological-
ly intact and progressively improved.

The foreign body measured 10.0 cm x 5.0 cm x 2.5 cm
and was a portion of a glass bottle (Figure 5). He was dis-
charged 3 days after the initial trauma and scheduled for
outpatient follow-up with the trauma service.
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Figure 5. Foreign body pathology specimen.

Discussion

Penetrating injury to the neck is a serious and potential-
ly life threatening injury. These injuries put patients at
risk for decompensation during the first key steps of the
Advanced Trauma Life Support approach to trauma: Air-
way, Breathing, Circulation, Disability. In today’s clinical
practice there is still the widespread utilization of the clas-
sical “zone” approach to characterizing the injury to the
neck. This approach divided the neck into three regions
and was used to help determine the next steps in manage-
ment. Zone one and three injuries led to the use of endos-
copy and angiography with zone two injuries requiring
mandatory surgical neck exploration. In our case, there was
a clear injury to zone three, the use of the step-wise zone
approach to neck trauma was utilized and complimented
by CT angiography once the patient was assessed to be
hemodynamically stable and followed closely by surgery
for foreign body removal rather than the initial described
approach of initial angiography.'

Zone three injuries are demarcated by the angle of the
mandible to the skull base containing trachea, esophagus,
jugular veins, carotid arteries, vertebral arteries, cranial
nerves IX-XII and spinal cord. A patient presenting with
a penetrating neck injury is assessed in the trauma bay as
being hemodynamically stable or unstable. Furthermore,
these stable patients are classified as being symptomatic or
asymptomatic. All unstable patients no matter to what
zone the injury is localized are taken to the operating room
for surgical neck exploration. The hemodynamically stable
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patients with an isolated injury whether symptomatic or
not can be managed with initial evaluation by CT of the
neck and chest which drives selective non-operative man-
agement.

Historically, a protocol for mandatory neck exploration
of any penetrating neck trauma was advocated, given the
cost of missing a critical injury is high. However, this was
shown to be inefficient since more than half of explora-
tions resulted in no major injury found. * Guidelines now
suggest selective nonoperative management as an appro-
priate treatment pathway.?

Currently for surgical assessment there is growing support
for the “No Zone” evaluation of neck injuries as contrast-
ed with the traditional zone method described above.
Typically, as with many protocols, expert surgeons utilize
them as guidelines and implement anecdotal experience
with intuition when establishing an intervention course®.
With the advent of CT angiography, hemodynamically
stable patients can be evaluated with a radiographic study
in combination with the standard trauma physical exam-
ination, regardless of the zone of injury thus changing the
zone approach towards guiding management.

The current “no zone” algorithm for penetrating neck
trauma focuses on identifying hard signs of injury and
assessing patient stability rather than looking to the zone
of injury for management. It has been shown that using
CT angiography in a stable patient with a penetrating neck
injury has led to better outcomes and is favorable in com-
parison to the zone approach’. In addition, research has
demonstrated that traditional “zoning” of the neck injury
is not entirely accurate since almost 20 percent of zone
IT injuries were shown to enter zone I or III internally®
however the more concerning issues are those zone I or
III injuries that enter zone 2 which automatically would
be considered surgical. The zone approach is still useful
for helping clinicians quickly and effectively describe the
anatomic location of the injury’.

Conclusion

The traditional classification of neck injuries based on
zone gives a rapid and efficient algorithm for intervention.
However, with high-resolution cross-sectional imaging, the
trend is moving away from treatment algorithms based on
neck zones. The utilization of imaging in conjunction with
the focused trauma physical exam can provide an effective
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roadmap for the trauma surgeon and help ensure the best
outcome for the patient by creating a clearer indication
for when invasive intervention is required. Numerous pub-
lished case series and reviews have supported the utility of
the “no zone approach” to penetrating neck trauma.”'®"!

Lessons Learned

Penetrating neck trauma is an evolving field and while the
traditional neck zones can be used as a framework for ana-
tomic consideration, a shift toward a more patient-focused
“no zone” technique is appropriate in the setting of more
advanced diagnostic imaging.
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