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Abstract

Study Design: Epidemiological retrospective study.

Objective: To describe the demographics, timing to surgery, delay, short-term neurological recovery, and complications in
surgically treated subaxial cervical trauma in a resource-constrained country.

Methods: Thirty consecutive subaxial cervical trauma patients presenting to a trauma hospital in Nepal between December 2015
and August 2017 were analyzed as a retrospective cohort. Patients were segregated into 4 groups based on the timing to surgery:
within 2 days, 3 to 7 days, 8 to 30 days, and >31 days.

Results: There were 27 male and 3 female patients with mean age 40 years. Twenty-four sustained fall injury, and 27 patients were
from outside Kathmandu. No patients were treated within the first 48 hours; only 9 were treated between 3 and 7 days, 16 between
8 and 30 days, and 5 a month later. Major delay was finance and operating room availability. Thirteen patients had a C6C7 invol-
vement followed by C5C6 in 6 patients. Seven patients had complete neurological deficit while 18 patients had incomplete deficit. A
total of 46.7% improved their neurology in 6 months. No neurological recovery was observed in complete deficit patients.

Conclusion: Seventy percent of our patients were treated longer than 1 week after injury, which would likely be considered
unacceptable in most first world countries. As expected, the outcomes for many of these patients were far worse than reported
in North American centers with early access to medical care and insurance. Despite this, nearly half of our patients improved
neurologically following treatment; hence, surgery holds hope of some restoration of neurologic deficits.
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Introduction

With an annual incidence of 12.1 to 57.8 cases per million,

spinal cord injuries (SCIs) are a major drain on the

resources of the state and society.1 Cervical spine injuries

occur in 2% to 3% of all blunt trauma.2 The permanent

disability and lack of societal and vocational integration

associated with SCI makes it a burden on the patient and

the family. Since quadriplegia or quadriparesis resulting

from cervical spine injuries cause major disability, it

becomes more important to promptly manage these injuries

in the hope of a better functional recovery.

While 80% of the world’s population reside in developing

and underdeveloped countries, the management of SCI in these

resource-constrained regions may have a huge impact on the
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outcome of these patients.3 From extraction of the trauma vic-

tim, mode and delay in transportation or referral, delay in sur-

gery to inadequate finances for surgery pose a challenge in

cervical trauma treatment. Because of the lack of recent data

reflecting the epidemiological, demographic, and surgical man-

agement and clinical outcome of subaxial cervical spine injury

patients in Nepal, we performed this study.

The aim of this study was to describe the epidemiology of

subaxial cervical spine injury patients undergoing surgery, the

reason for surgical delay, the surgical procedure, short-term

neurological outcome, and complications.

Materials and Methods

After approval from the institutional review board, a retrospec-

tive study was performed at National Trauma Center, Kath-

mandu, Nepal, from December 2015 to August 2017. All

subaxial cervical spine injury patients undergoing surgery were

included in the study. According to the time of presentation to

the hospital and surgery, patients were divided into the follow-

ing groups: within 2 days, 3 to 7 days, 8 to 30 days, and more

than 31 days. Patients with osteoporosis, pathological fractures,

nontraumatic cervical spine fractures, and conservatively man-

aged patients were excluded from this study. Data was

retrieved from the emergency charts, admission sheets, surgery

notes, and discharge forms. The collected data was then stored

in an Excel sheet format and analyzed.

Results

From December 2015 to August 2017, 121 patients with spine

injuries underwent stabilization surgery. Out of the 121

patients, 30 patients with cervical spine injury were operated

upon. There were 27 male and 3 female patients with a mean

age of 40 years (see Table 1).

Eight percent suffered fall injuries with majority being fall

from a cliff or a tree and 16.67% sustained road traffic

accidents. A total of 16.67% were motorcycle injuries, and only

1 patient sustained cervical spine injury due to physical assault.

Ninety percent of patients presented to the hospital from

outside the Kathmandu valley. All the cervical spine injuries

patients from outside were referrals and had undergone primary

management in local hospitals and brought in ambulances in a

hard collar. Ten percent of the patients from within the valley

were transported directly from the accident site in ordinary

vehicles without any hard collar.

Ninety percent had more than one-level injury, with 43.3%
at C6C7. All 90% with more than one-level injury had a trans-

lational type of injury (AO C). A total of 93.3% had a Subaxial

Spine Injury Classification Score of 6 and higher, while 6.7%
had a score between 4 and 5.

Sixty percent (n ¼ 18) of the patients had an incomplete

neurological deficit (ASIA B to D), 23.3% presented with com-

plete neurological deficit (ASIA A), and the remaining had a

normal neurology. Seven patients (23.3%) with AO C injury

had complete neurological deficit, 16 patients (53.3%) with AO

C injury had incomplete deficit (ASIA B to D), 2 patients

(6.67%) with AO B2 injury had incomplete deficit, and 5

patients (16.67%) with AO C injury had normal neurology

(Table 2).

Forth percent (n ¼ 12) presented to the hospital emergency

within 2 days of the injury, 50% (n ¼ 15) between 3 and 7

days of the injury, 3% (n ¼ 1) between 8 and 30 days, and 7%
(n ¼ 2) was brought to the hospital 31 days after the injury

(Table 3).

All patients with translational injuries underwent preopera-

tive skull traction till the time of surgery. The skull traction

were placed after magnetic resonance imaging (MRI) scans

of the cervical spine to rule out any extruded cervical disc

fragment. However, none of the MRI scans revealed any

extruded disc.

A total of 53.3% (n ¼ 16) of the patients had their surgery

between 8 and 30 days, 30% (n ¼ 9) underwent surgery

Table 1. Patient Demographics.

Characteristics Percentage (Number)

Number of patients 30
Male 90% (27)
Female 10% (03)

Mean age 40 years
Address

Outside Kathmandu 90% (27)
Kathmandu 10% (03)

Mode of injury
Fall injury 80% (24)
Road traffic accidents 16.7% (5)
Physical assault 03.3% (1)

Surgical approach
Anterior 60% (18)
Posterior 33.3% (10)
Combined 6.7% (2)

Table 2. Percentage Neurological Recovery According to the Delay.

Surgical Timing
Total

Patients
Number of
Recovery Subgroup

Total
Cohort

0-2 days 0 0 0% 0%
3-7 days 9 7 77.8% 23.3%
8-30 days 16 7 43.8% 23.3%
�31 days 5 0 0% 0%
3-30 days 25 14 56% 46.7%

Table 3. Time to Admission and Surgery.

0-2 Days 3-7 Days 8-30 Days �31 Days

Trauma to admission,
% (n)

40% (12) 50% (15) 3% (1) 7% (2)

Admission to surgery,
% (n)

0% 30% (9) 53.3% (16) 16.7% (5)
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between 3 and 7 days, and 16.7% (n ¼ 5) were operated upon

31 days later. Majority of the patients (83.3%, n¼ 25) had their

surgery between 3 and 30 days. None of the patients were

operated within 2 days of the injury. Thirty-five percent of the

delay was due to unavailability of the operating room, 27% of

the delay was because of the inability of the patient’s relatives

to arrange finances for the spine instrumentation, comorbidities

resulted in 20% of the delay, while the remaining was due to

late presentation.

Sixty percent underwent an anterior surgery with cage or

bone graft and plate stabilization. A total of 33.3% were stabi-

lized posteriorly with lateral mass screws while 6.7% had a

combined anterior and posterior surgery.

None of the complete deficit patients recovered postopera-

tively. Fourteen patients (46.6%) improved their neurology

post operatively by at least one grade. When operated between

3 and 7 days, 7 of the 9 patients (77.8%) had one grade of

neurological improvement. Of the 25 patients operated

between 3 and 30 days, 56% had at least one grade neurological

improvement. In patients operated after 31 days, the neurolo-

gical status remained the same.

Minor dysphagia was seen in anterior cervical surgery

patients, which subsided in a week. Two patients had hoarse-

ness of voice, which resolved in 3 weeks. One patient had an

anterior wound infection for which debridement and intrave-

nous antibiotics for 3 weeks were administered after culture

sensitivity report. One patient with anterior cervical surgery

had postoperative pneumonitis, which was managed by the

pulmonologist. And a patient with deep vein thrombosis 7 days

after surgery was managed with subcutaneous heparin and was

discharged after Doppler resolution. Another patient with

culture-positive urinary tract infection was also managed con-

servatively with intravenous antibiotics.

Discussion

Fifty-five percent of all SCIs involve the cervical spine with

serious consequences.4 The only study describing cervical

spine injuries in Nepal is by Shrestha et al in 2007.5 Much

has changed in the demographics of the country since the

time of the study and it may not be reflective of the current

scenario.

In our study, the mean age of injury is 40 years with

male predominance. This is similar to other studies wherein

the age of injury is in the fourth and fifth decades.6 The

male predominance is also in accordance with other pub-

lished studies.7

Majority of the Western literature and publications from the

developed nations have revealed motor vehicle accidents to be

the most frequent cause of the injury.8 However, our study

and the study by Shrestha et al have established fall injuries to

be the major cause of cervical spine injuries. This cause reflects

the geography of the country and the occupation of the victims.

The fall injuries are either from a cliff or from a tree while

grazing cattle or gathering wood from the branches of trees.

With precautions taken, this mode of injury is preventable.

Ninety percent of our patients were from outside the valley,

and 60% of the patients presented 2 days after the injury. All

the patients from outside were referred patients. This clearly

shows the delay in referrals or transportation. Unlike the study

by Shrestha et al, where majority of their patients were trans-

ported without neck immobilization, all the patients referred to

us were immobilized in neck collars. This is a clear indicator

that proper primary spine evaluation and immobilization have

been performed in the peripheral hospitals.

While 40% of the patients were brought within 48 hours,

none of them were operated within 48 hours. More than half

(53.3%) had their surgery between 8 and 30 days, and only 30%
were operated between 3 and 7 days. The major delay was the

unavailability of the operating room followed by the inability

of the victims’ families to mobilize resources to fund for the

spine instrumentation.

Increasing the operating rooms for spine surgery will help in

expediting surgery and reducing the waiting list. Also, if the

Government of Nepal’s spine injury policy incorporated the

cost of the spine instrumentation, then most of the surgeries

can be performed early.

Despite the delay in surgery, 46.57% of our patients

improved their neurology by at least one grade. There is limited

evidence to suggest that early decompression within 24 hours

may improve neurology.9 However, early surgery is still rec-

ommended in the presence of deteriorating neurology or

incomplete neurological deficit.10

Besides neurological recovery, early surgery is recom-

mended to reduce in-hospital complications and morbidities.11

Three of the 30 patients had postoperative complications that

necessitated them to remain in hospital for more than a month.

Deep vein thrombosis was observed in an ASIA A neurology

patient, which ultimately resolved by conservative manage-

ment. A patient with pneumonitis was managed in the intensive

care unit, while another patient with anterior wound infection

was successfully treated with debridement and antibiotics All

these 3 patients had their surgery between 8 and 30 days. No

mortality occurred in the surgically treated patients during their

hospital stay.

The major challenges in managing cervical spine injuries

in Nepal, which may also be reflective of the situation of

other underdeveloped countries or countries with resource

constraints, are delay in referral, delay in transport, provi-

sion of surgical theater, and mobilization of finance and

resources for surgery. All these causes can be mitigated

by designing a quick referral system or provision of trained

spine surgeons in the peripheral hospitals, obtaining

access to more operating rooms, and inclusion of the cost

of spine instrumentation in the spine injury policy of the

government.

Also, public awareness programs on prevention of spine

injuries, method of extrication of injury victims from the site

of accident or fall, and proper immobilization during transport

can help in reducing spine injury and neurological

deterioration.
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Limitations of the Study

This is a retrospective study with limited number of patients

conducted in a single institution. Also, this study does not

include upper cervical injuries and conservatively managed

subaxial cervical spine injuries. Patients with concomitant

life-threatening injuries and who died during the course of

treatment were also not included. This study does not follow

the patients after discharge from the hospital, and as a result,

short-term and long-term functional and radiological outcomes

have not been included. The rehabilitation and societal and

vocational integration of the patients have not been studied.

Conclusion

Seventy percent of our patients were operated a week after

hospital admission, which may not be the acceptable norm in

developed countries with modern health care facilities. Despite

the delay, nearly half had an improvement in their neurology,

which suggests that surgery still holds the key to a better func-

tional and rehabilitation outcome. With quicker referral, early

and frequent access to operating rooms, an inclusive spine

injury policy, and trained cervical spine surgeons in the per-

iphery, majority of the delay can be mitigated.
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