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ABSTRACT

Background: Neck injuries are potentially life-threatening because of the vital structures
contained within a small anatomical areaq, including major blood vessels, the aerodigestive
tract, the thyroid gland, and nerves. The pattern and causes of neck trauma vary across regions
depending on prevailing risk factors such as violence, road traffic accidents, and occupational
hazards. This study aimed to evaluate the pattern, etiology, management, and outcomes of neck
injuries in our center.

Methods: This was a 3-year retrospective study of patients presenting with neck injuries at the
Department of Otorhinolaryngology, Federal Teaching Hospital Katsina, between January 2023
and December 2025. A total of 21 patients were analyzed. Data collected included demographic
characteristics, etiology of injury, type and zonal distribution of neck injuries, interventions
offered, and patient outcomes. Descriptive statistics were used to summarize the data, and Chi-
square analysis was used to determine associations between etiology and type of injury, injury
type and intervention, and intervention and outcome.

Results: Twenty-one patients were studied, with males accounting for 85.7% (n = 18) and
females 14.3% (n = 3), a ratio of 6:1. The mean age was 34.7 years. Gunshot/banditry was the
most common cause of injury (38.1%), followed by stab injuries (23.8%). Penetrating injuries
predominated (81.0%), while blunt injuries accounted for 19.0%. Zone Il injuries were the most
common (76.2%). Conservative management was employed in 57.1% of patients, while 42.9%
underwent surgical intervention. Among surgical procedures, emergency tracheostomy with neck
exploration and repair was most frequently performed. Most patients were discharged (76.2%),
while 14.3% left against medical advice, 4.8% absconded, and mortality was recorded in 4.8%.
There was a statistically significant association between etiology and type of injury (x*(4) = 16.68;
P =0.002).

Conclusions: Neck injuries in this study predominantly affected young adult males and were
mainly caused by violence, particularly gunshot and stab wounds. Penetrating injuries and zone
Il involvement were most common. Selective conservative management was effective in many
patients with generally favorable outcomes. Addressing rising insecurity and strengthening
trauma care systems may help reduce the burden of neck injuries in the region.
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INTRODUCTION

The management of neck trauma can be interesting and
occasionally devastating because of the anatomical structures
located in the region. These structures might bring about a
diagnostic and therapeutic problem in an emergency. [1] For
descriptive and treatment purposes, the neck is divided into
three zones: zones |, Il, and lll. These zones have important
anatomical and clinical implications in the evaluation and
management of neck trauma. [2-4] Table 1 summarizes the
anatomical boundaries and important structures found in
each zone. Since the zoning of the neck is useful in guiding
treatment choices, it is better to employ the zone system
when describing traumatic injuries. Understanding the
anatomy of the neck, particularly the site of vital structures, is
indispensable in providing ideal care. Zone I: This is the area
between the clavicles or suprasternal notch and the cricoid
cartilage. This zone contains important structures, including
the innominate vessels, the origin of the common carotid
artery, the subclavian vessels and the vertebral artery, the
brachial plexus, the trachea, the esophagus, the apex of the
lung, and the thoracic duct. Its surgical exposure and access
can be challenging because of the protection provided by the
clavicle and bony structures of the thoracic inlet. Zone Il: is
the region between the lower border of cricoid cartilage and
the angle of the mandible; the carotid and vertebral arteries,
the internal jugular veins, the larynx and pharynx are located
in this zone, and it is relatively easier to access for clinical
examination and or surgical exploration. It is the biggest
and most common injury in the neck. [5, 6] Zone IlI: This is
the area between the angle of the mandible and the base of
the skull; structures in this zone are protected by the mandible
and other bony structures of the face. Evaluation and surgical
treatments of injuries in zones | and Il are difficult because
of the thoracic cavity and skull base region, respectively. [5]
The majority of penetrating injuries occur in zone I, where the
major structures are relatively more accessible, as it is the part
that is more exposed and, luckily, more accessible for surgical
intervention. [7, 8] The magnitude of neck injuries might be
underrated by merely observing the site of the wound only,
and wide neck injuries, which include many zones, occur with
an apparently superficial neck wound. [5] While it is quite
rare when compared to other types of injury, the morbidity of
penetrating neck injury is obvious, due to the numerous vital
structures located in a comparatively minor but significantly
exposed area of the neck. [9]

Table 1: Anatomical zones of the neck and major structures.

To the best of our knowledge, there are no publications on the
prevalence, causes, and outcome of treatment of neck trauma
in the area under study. Thus, this study aimed to evaluate the
pattern, etiology, management, and outcomes of neck injuries
presenting to a tertiary hospital in Northwestern Nigeria.

MATERIALS AND METHODS
Study Design, Setting, and Population

This was a retrospective review of patients who presented
with neck trauma from various causes at the Department of
Otorhinolaryngology, Federal Teaching Hospital, Katsina,
Nigeria, over a period of 3 years between January 2023
and December 2025, with data collection completed before
manuscript preparation and submission in March 2026. The
study population included all patients who presented with
neck injury and had one intervention or the other at Federal
Teaching Hospital Katsina during the period under study.
Patients who had incomplete or missing information were
excluded from the study.

Sample Size, Technique, and Data Collection

All patients within the study period were included—achieving
total enumeration—using a purposive sampling approach.
Data were obtained from patient case files retrieved from
the medical records department. The collected information
covered age, sex, tribal background, occupation, injury
mechanism, location of neck injury, clinical condition at
initial assessment, first aid administered before arrival,
initial resuscitation efforts, necessity for immediate surgical
exploration, intraoperative observations, outcomes, and
follow-up details.

Management of Neck Injuries

All procedures were performed under general anesthesia, with
or without a prior tracheostomy. The surgeries were conducted
by ear, nose, and throat specialists, sometimes working
alongside cardiothoracic surgeons. Postoperative care was
managed by otorhinolaryngology residents in coordination
with trained nursing staff. Patients who underwent
pharyngeal repair received feeding via a nasogastric tube for
five days. Decannulation of the tracheostomy took place once
the initial medical need had resolved and airway stability was
confirmed. The first follow-up appointment was arranged for
2 weeks after hospital discharge.

m Anatomical boundaries Important structures Clinical significance

Zone |  From the clavicles and
suprasternal notch to the
lower border of the cricoid
cartilage

Zone ll | From the lower border of the | Carotid arteries, internal jugular veins,
cricoid cartilage to the angle | larynx, trachea, pharynx, esophagus,

of the mandible

Zone lll  From the angle of the
mandible to the base of the
skull pharynx

vagus nerve

Distal carotid artery, vertebral artery,
salivary glands, cranial nerves IX-XII,

Subclavian vessels, origin of the common  Surgical exposure is difficult because of the
carotid artery, vertebral artery, trachea,
esophagus, thoracic duct, apex of the lung  imaging or thoracic surgical approaches.

thoracic inlet; injuries may require advanced

Most commonly injured zone; easier to
assess clinically and surgically explore

Surgical access is difficult because of
the skull base; imaging or endovascular
approaches may be required
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Statistical Analysis

The statistical analysis was done using Statistical Product and
Service Solution version 23.0 software (SPSS Inc., Chicago,
lllinois). The mean * standard deviation (SD), median, and
ranges were calculated for continuous variables, whereas
proportions and frequency tables were used to summarize
categorical variables. A Chi-squared test was used to
determine the P value and to test statistical significance,
which was set at P < 0.05.

Ethical Approval

Ethical approval for this study was obtained from the Federal
Teaching Hospital Katsina Research Ethics Committee.

RESULTS

A total of 21 patients with neck injuries were analyzed
during the study period. The mean age was 34.7 years, with
males predominating at 18 patients (85.7%), while females
accounted for 3 patients (14.3%), resulting in a male-to-
female ratio of 6:1.

The etiology of neck injuries showed that gunshot/banditry
was the most common cause (38.1%), followed by assault
with stab injuries (23.8%). Road traffic accidents (RTA)
and attempted suicide each accounted for 14.3%, while
clothesline injuries constituted 9.5% of cases.

With respect to injury type, penetrating injuries predominated
(81.0%), while blunt injuries accounted for 19.0%.

The zonal distribution of injuries revealed that zone Il was the
most frequently affected region (76.2%), followed by zone IlI
(14.3%) and zone | (9.5%).

In terms of management, conservative treatment was
employed in 57.1% of patients, while 42.9% required surgical
intervention. Among the surgically managed patients,
emergency tracheostomy with neck exploration and repair
was the most common procedure (77.8%), followed by neck
exploration with repair alone (22.2%).

Regarding outcomes, the majority of patients were successfully
discharged (76.2%), while three patients (14.3%) left against
medical advice (LAMA). One patient absconded (4.8%), and
one mortality (4.8%) was recorded.

There was a statistically significant association between
etiology and type of injury (x*(4) = 16.68; P=0.002). However,
no significant association was found between injury type and
intervention (x*(1)=1.86; P=0.173), nor between intervention
and outcome (x%(3) =2.97; P = 0.397). These relationships are
summarized in Tables 2-5.

DISCUSSION

This study evaluated the pattern, management, and outcomes
of neck injuries among 21 patients. The findings demonstrate
a predominance of young adult males, violence-related
mechanisms, penetrating trauma, zone Il involvement, and
favorable discharge outcomes with selective management.

Males constituted 85.7% of patients with a mean age of
34.7 years. This marked male predominance and the peak
age in the 3 and 4t decades of life is consistent with reports
from Nigerian tertiary centers in Zaria and Kano, where
young males represent the majority of victims due to greater
exposure to interpersonal violence, occupational risks,
and road traffic trauma. [5, 10] Similar trends have been
documented in Lagos. [11] Indian studies also report similar

Table 2: Demographic and clinical characteristics of patients with neck injuries (n = 21).

ey ) | Perctage 9
Sex 18

Male 85.7
Female 3 14.3
Etiology of injury Gunshot/banditry 8 38.1
Assault (Stab) 5 23.8
RTA/trauma 3 14.3
Attempted suicide 3 14.3
Clothesline 2 9.5
Type of injury Penetrating 17 81.0
Blunt 4 19.0
Zonal distribution Zone | 2 9.5
Zone ll 16 76.2
Zone lll 3 14.3
Intervention offered Conservative 12 57.1
Surgical 9 42.9
Outcome Discharged 16 76.2
LAMA 3 14.3
Absconded 1 4.8
Died 1 4.8
Surgical procedure (n =9) Emergency tracheostomy + neck exploration and repair 7 77.8
Neck exploration + repair 2 22.2

LAMA: left against medical advice, RTA: road traffic accidents.
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findings. [12] Globally, trauma registries continue to show
that cervical trauma disproportionately affects economically
productive males. [13]

Gunshot/banditry accounted for 38.1% of cases, followed
by stab injuries (23.8%), with violence-related mechanisms
totaling 61.9%. This reflects the growing burden of firearm-
related injuries in parts of Nigeria affected by insecurity. Earlier
Nigerian series reported stab wounds as more common than
gunshots[1] butrecentdata suggestanincreasing contribution
from firearms. [11] Several literature reports have penetrating
trauma as the dominant mechanism. [5, 10, 11, 14]

In contrast, Western trauma series report a higher proportion
of blunt cervical injuries, largely resulting from motor vehicle
crashes, falls, and other blunt mechanisms, reflecting
differences in injury epidemiology compared with developing
countries, where penetrating trauma is more common. [15,
16] In this study, RTA accounted for only 14.3%, indicating
regional epidemiologic variation.

In line with the reported findings in the literature, this study
reports that the mechanism of injury strongly determines injury

Table 3: Relationship between etiology of injury and type of
neck injury.

Penetrating | Bluntinjury
Etiology |njury (n) (n) Total

Gunshot/banditry 8
Assault (stab) 5 0 5
RTA/trauma 1 2 3
Attempted suicide 3 0 3
Clothesline 0 2 2
Total 17 4 21

Values (n) represent the number of patients in each category.
RTA, road traffic accidents.

Table 4: Injury characteristics and management of neck
injuries (n=21).

Conservative
Variable Category (n) Total

Type of Penetrating
injury
Blunt 4 0 4
Zonal Zone | 1 1 2
distribution
Zonelll 8 8 16
Zone lll 3 0 3

Values (n) represent the number of patients in each category.

Table 5: Intervention and patient outcomes.

pattern, and this aligns with established trauma principles,
where firearms and sharp objects produce penetrating
injuries, while RTAs and clothesline injuries more commonly
cause blunt trauma. [6, 14]

Zone Il injuries were the most common (76.2%). This finding
aligns with classical surgical literature, which indicates
that zone Il is the most frequently injured area because it is
anatomically exposed and less protected by bony structures.
[6, 16] Several studies have similarly reported zone Il as
the main site. [5, 10-12] Contrary to this finding, Fox and
colleagues in a study on military-associated penetrating
cervical trauma of 63 patients over 2 years observed an equal
proportion of patients having zone Il and Il injuries. [17]

In our center, conservative management was employed in
57.1% of patients, while 42.9% underwent surgery. This
supports the growing adoption of selective non-operative
management (SNOM) for stable patients without hard signs
of vascular or aerodigestive injury. [5, 6, 10, 14] The lack of
a statistically significant association between injury type and
intervention (p=0.173) may be due to the institutional policy
of SNOM, where clinical stability and absence of hard signs
of vascular or aerodigestive injury guide treatment decisions
rather than the mechanism of injury alone. However, this
finding should be interpreted cautiously because the relatively
small sample size may limit the statistical power to detect
significant associations.

Beyond the initial clinical assessment, imaging plays a big role
in figuring out and managing neck trauma. Modern trauma
management increasingly relies on computed tomography
angiography (CTA) for the evaluation of vascular and
aerodigestive injuries in hemodynamically stable patients.
CTA gives you a fast, reliable assessment of the blood vessels
in the neck and the surrounding structures, thereby facilitating
SNOM and reducing unnecessary surgical exploration. [18]
Several studies have shown that following imaging-based
protocols really improves diagnostic accuracy and helps make
appropriate treatment decisions, especially in penetrating
neckinjuries. [19] However, in many under-resourced locations,
procedures such as CT angiography are not widely available.

Our center does not have CTA on site, meaning patients often
have to travel to distant diagnostic facilities to undergo the
procedure. On top of that, the cost of the procedure can
be prohibitively expensive for certain patients and further
delay patients’ management. Because of these redlities, in
our center, we still rely heavily on a really thorough clinical
assessment and very close observation to guide how we
manage neck trauma.

Among surgically treated patients, emergency tracheostomy
with neck exploration and repair was the most common
procedure (77.8%), reflecting airway compromise in severe

hord et )i

Conservative

Surgical 6 2

Total 16 3
Values (n) represent the number of patients in each category.

LAMA, left against medical advice.

0 1 9
1 1 21
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penetrating trauma. Similar findings have been reported in
other studies. [5, 10, 11, 13, 14]

The discharge rate in our study was 76.2%, comparable
to outcomes reported by other authors [5, 10, 11], with a
mortality rate of 4.8%. This mortality rate is comparable to
what was reported in previous studies. [10, 11, 13] Mortality
occurred in a surgically managed patient; however, the
association between intervention and outcome was not
statistically significant (P = 0.397).

The relatively high rate of LAMA (14.3%) reflects
socioeconomic barriers to care, a recurring issue in Nigerian
trauma literature. [5, 11, 14] Strengthening health insurance
coverage and trauma systems may improve continuity of care.

Limitations

This study has several limitations. First, as a retrospective
analysis, it may be affected by incomplete records and
potential information bias. Second, the small sample size
restricts the ability to generalize the results and diminishes
statistical power in identifying significant associations. Third,
being conducted at a single center, the findings might not
accurately reflect the patterns of neck injuries in other regions.

CONCLUSIONS

Neck trauma predominantly affected young adult males in the
third and fourth decades of life, reflecting the high exposure
of this group to violence, occupational hazards, and other risk
factors. Penetrating neck injuries were more common than
blunt injuries, and zone Il was the most frequently affected
part of the neck. Many patients were successfully managed
with conservative treatment, while some required surgery,
particularly emergency tracheostomy with neck exploration.
Early diagnosis, proper clinical assessment, and appropriate
treatment are important in improving outcomes of neck
injuries. Addressing the growing problem of insecurity and
violence, as well as strengthening trauma care systems, may
help reduce the burden of neck injuries in our environment.
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