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Background: Selective non-operative management (SNOM) is the current gold standard for the treatment of patients
with penetrating neck trauma. The policy revolves around the liberal use of computed tomography angiography (CTA)
in those patients who are haemodynamically stable, irrespective of the anatomical zone of injury, aiming at reducing the
incidence of negative and non-therapeutic interventions and their potential complications.

Method: A retrospective audit of results of patients who underwent immediate surgical exploration at the Chris Hani
Baragwanath Academic Hospital in Soweto between January 2010 and December 2015 was performed.

Results: One-hundred and forty-five (145) patients, with a median age of 28 years (range 1867 years), predominantly
males (93.8%), underwent immediate exploration. Most injuries were caused by stab wounds (92.4%) and affected zone
2 (54.1%) on the left side of the neck (69.6%). The most common presentations were active haemorrhage (29.4%), shock
(24.1%) and expanding haematoma (15.1%). A major vascular injury was found in 40%, and aero-digestive organ injury
in 19.3%. The rate of negative-non-therapeutic exploration in this cohort was 4.1%. Complications were recorded in
7.6%, and the overall mortality was 9.6% secondary to early uncontrolled haemorrhage, sepsis and occlusive strokes.
Conclusion: The utilisation of SNOM with strict criteria for selection of patients who require immediate surgical

exploration versus investigations with CTA results in a low rate of non-therapeutic interventions.
Keywords: penetrating neck trauma, surgical exploration, selective non-operative management

Introduction

Selective non-operative management (SNOM) is the current
gold standard for the treatment of patients with penetrating
neck trauma (PNT). The selection of patients for surgical
exploration based on clinical presentation (haemodynamic
instability, hard signs) or investigations with the liberal use
of computed tomography angiography (CTA) in those who
are haemodynamically stable, irrespective of the anatomical
zone of injury, are the cornerstones of this policy. This
strategy is designed to reduce the incidence of negative
and non-therapeutic interventions and their potential
complications in patients with PNT.!*

Many studies lack the significant numbers of patients
managed in the busy trauma centres in South Africa due to
the high incidence of interpersonal violence experienced in
the country.5-!!

The results of treatment in patients who require immediate
surgical exploration for PNT are discussed in this study.

Methods

The Medibank (Vertical Apps CC, Johannesburg, SA)
records of patients with PNT managed at the Chris Hani
Baragwanath Academic Hospital Trauma Unit between
1 January 2010 and 31 December 2015 were reviewed
using “penetrating neck trauma”, and “immediate surgical
exploration”. Patients under 18 years, those with blunt
trauma and incomplete records were excluded.
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Data was exported to Excel worksheets and analysed using
STATA (statistical package version 16, Stata Corporation,
College Station, Texas, USA).

Variables included age, sex, mechanism of injury, affected
neck zone, indications for surgical exploration, surgical
findings, complications and mortality.

Surgical findings were defined in five categories:
1 — major vascular injuries, including injuries to the carotid,
subclavian, and vertebral arteries, as well as mediastinal
great vessels and major venous injuries (internal jugular and
subclavian veins); 2 — aero-digestive organ injury (ADI),
that included injuries to pharynx, larynx, trachea and the
cervical or thoracic oesophagus); 3 —minor vascular injuries,
including injuries to the named branches of the carotid and
subclavian arteries and veins, other superficial branches and
thoracic duct; 4 — patients with a major soft tissue injury
requiring surgical haemostasis, debridement and closure,
including injuries to the thyroid gland; and 5 — negative
and non-therapeutic explorations, this included removal
of foreign bodies and suture of skin lacerations without a
finding related to the first four categories.

Age is reported as median and range; categorical variables
are reported as percentages. Pearson’s chi-square test
or Fisher’s exact test were used to determine statistical
significance. A p-value equal or less than 0.05 was considered
significant when applicable.
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The study aimed at determining the common indication for
surgery and the findings and results of surgical exploration
in a high-volume centre that uses SNOM as the preferred
management strategy for PNT.

Results

The database yielded records of 755 patients; 161 were
initially excluded due to incomplete data. Of the remaining
594, a further 449 were also excluded as they were initially
investigated with CTA, their characteristics are discussed
in a separate study. The results of the 145 patients who
underwent immediate surgical exploration are discussed
here.

The patients had a median age of 28 years (range 18—
67 years), the vast majority were males (93.8%). Injuries
caused by sharp objects (92.4%) were the most common
mechanism of injury. Injuries affecting zone 2 (54.1%) on
the left side of the neck (69.8%) predominate (Table I).

Active haemorrhage not controlled with pressure or
balloon tamponade (29.4%), followed by shock (24.1%)

Table I: Patient characteristics

Variable n %
Age Median 28 years

(range 18—67 years)
Sex
Males 136 93.8
Females 9 6.2
Mechanism of injury
Sharp injuries (stabs) 134 92.4
GSW 11 7.5
Neck zone
1 35 24.1
2 79 54.1
3 10 6.8
Multiple 21 14.4
Location
Right neck 26 24.1
Left neck 102 69.8
Bilateral 6 4.1
Midline 12 8.2
Posterior 5 3.4

GSW — gunshot wound

Table II: Indications — surgical exploration

Variable n %
Active haemorrhage 43 29.4
Shock 35 24.1
Expanding haematoma 22 15.1
Wound bubbling air/saliva 11 7.5
Haematoma + surgical emphysema in proximity 10 6.9
Other significant surgical emphysema 8 5.5
Obstructed airway 4 2.7
Bruit/thrill 3

GSW crossing mid-line 3 2
Massive haemothorax 2 1.3
Haemoptysis/haematemesis 2 1.3
Impaled foreign body 1 0.6
Chylothorax 1 0.6

GSW — gunshot wound
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Table III: Findings — neck exploration

Injury n %
Major vascular 58 40
Aero-digestive organ 28 19.3
Major soft tissue laceration requiring debridement & 26 17.9
suture

Combined major vascular & aero-digestive organ 14 9.6
Minor vascular 9 6.2
Foreign body removal (no vascular or aero-digestive 3 2
organ involvement)

Aero-digestive organ + minor vascular 1 0.6
Negative-non-therapeutic 6 4.1

Table IV: Outcome

Variable n %
Complications 12 8.2
Stroke 6
Sternal sepsis 3
Mediastinitis 1
Severe pneumonia 1
Oesophageal leak 1
Mortality 14 9.5
Uncontrolled haemorrhage 4
Stroke 5
Sepsis-MOF 5

MOF — multiple organ failure

and expanding haematoma (15.1%) were the dominant
indications for surgical intervention (Table II).

During the surgical exploration, major vascular injuries
were identified in 40% of the patients and ADI were
diagnosed in 19.3% of patients. Twenty-seven patients
(17.9%) had major soft tissue laceration that required
debridement and suture. Other findings during surgical
exploration are shown in Table III. The rate of negative and
non-therapeutic explorations in this series was 4.1%.

Major complications were reported in 12 patients (8.2%),
and mortality in 14 (9.5%) at the expense of stroke, sepsis
and uncontrolled haemorrhage (Table IV).

Discussion

There is universal agreement that SNOM is the best strategy
to manage patients with penetrating neck trauma.'3?
The current iteration of the SNOM policy recommends
that patients who are haemodynamically stable should be
investigated with CTA and those who are unstable or present
with “hard signs” of vascular or aero-digestive organ injury
be explored, irrespective of the anatomical zone of injury
(“no-zone approach”). The utilisation of SNOM has proven
effective in reducing the rate of negative explorations in
patients with penetrating neck trauma.!347.11-23

This audit focused on the findings and results of treatment
of 145 patients treated over 5 years who required immediate
surgical exploration. Our patient demographics are similar
to other local and international reports.'-*-2

When the need for surgery is determined by haemodynamic
instability or the presence of hard signs, the rate of exploration
ranges from 10—15%!7 but can be as high as 60—62%.20-2¢

Active haemorrhage, shock and expanding haematomas
remain the most common indications to perform surgical
exploration;>*121 however, other reports have documented
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that the use of balloon tamponade to arrest the initial
haemorrhage facilitates resuscitation and obtaining a CTA
once stable, reducing even further the need for urgent
surgery and the rate of negative exploration.'®!"

The cohort discussed here represents nearly a quarter of
patients treated at our hospital; some 70% of those had either
active haemorrhage, shock or an expanding haematoma as
the main indication for surgery.

The rate of negative and non-therapeutic exploration may
be used to indirectly assess the accuracy of clinical and
imaging diagnostic methods in patients with PNT. We found
that only six of the 145 patients who underwent surgical
exploration had no positive finding requiring surgical
management, representing a negative exploration rate of
4.1%.

Negative exploration rates vary; when presenting clinical
signs alone are used to determine need for surgery, negative
explorations of 57%" and 67%? have been reported;
more recent reports have shown a lower rate of negative
explorations, mainly due to the addition of CTA to the
management algorithm.!%12-15

Vascular injuries remain the prevalent findings during
surgical exploration, which clearly correlates with the
indications for surgery already discussed.'6-8.20.25

The relative low accuracy of serial physical examination
and CTA in the detection of aero-digestive organ injuries
have been extensively discussed in the literature.?'?> When
assessing the clinical indication for surgery in our patients,
signs of aero-digestive organ involvement, such as air bubbles
and saliva spillage from the wound, surgical emphysema,
obstructed airway, dysphagia, haematemesis or haemoptysis
were present in 17.2% of cases, which corresponds to
28 cases (19.3%) having a demonstrable injury, either
involving the airway, cervical oesophagus or pharynx. A
2001 Canadian study? found injuries involving the airway,
pharynx and oesophagus in 14.6% of cases explored for
PNT. One study from Stellenbosch'® found an incidence of
aero-digestive organ involvement in 12.4% cases, of which
28.6% were clinically silent. Other reports, including two
from military practice show similar findings.®!2-15.2829

Missed injuries, particularly oesophageal resulting in
mediastinal sepsis, as well as occlusive strokes are the
most feared complications following PNT;%’ our analysis
found a complication rate of 8.2%, without missed injuries.
Mahmoodie and colleagues’ reported a 9.3% complication
rate, however their study included the need for intubation
and tracheostomy as complications; when those are removed,
the actual incidence of stroke and septic complications was
zero; only deep vein thrombosis was a significant cause of
morbidity in their report.

Ghnnam and colleagues® also report a low incidence of
complications (wound sepsis in 8.1% and hoarseness of
voice in 4.1% of cases). No occlusive strokes were reported
in their study.

The mortality rate for PNT has declined significantly over
the years; better resuscitation methods, improved diagnostic
modalities and postoperative care are the main reasons
for this decline.?®? Before World War II, non-operative
management resulted in near absolute mortality, forcing the
adoption of the mandatory exploration policy.'-3421,22.28.29

Currently, mortality for PNT in civilian practice is
expected to be between 2—6% or as high as 11% overall;*
mortality for major vascular injuries can be as high as
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66%:;2¢ spinal cord injury and stroke also play a significant
role in civilian mortality. Of note, military reports mostly
dealing with high velocity projectile injuries also showed
a low mortality,®?° similar to a civilian report of Biffl and
colleagues published in 1997.27 The authors attribute these
results to the availability of CTA in their management
algorithm as well as shorter interval between injury and
definitive surgery, the involvement of skilled surgeons and
the implementation of damage control principles.

Conclusion

This study is limited by its retrospective nature, particularly
the lack of information regarding the interval between injury
and actual surgical exploration that could play a major role
in the final outcome of patients with PNT. Despite the
limitations, the results support the notion that SNOM remains
the best strategy to manage patients with PNT. Surgery,
using strict clinical indications for neck exploration (poor
physiology-shock, hard signs) can be accomplished with a
low negative exploration rate, as well as low morbidity and
mortality incidence.
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