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Background and Aim: The aim of this study was to assess the pre-hospital emergency services, 
non-surgical interventions, and clinical outcomes in patients with traumatic spine referred to 
Poursina hospital in Guilan.

Methods and Materials/Patients: Spine trauma registry of Poursina hospital of Rasht were used. 
Records of patients with traumatic spine were reviewed for pre-hospital emergency services, non-
surgical interventions, and clinical outcomes during 2015 to 2019.

Results: 197 patients with traumatic spine were reviewed. 80.2% of the patients were transferred 
by ambulance. Pre-hospital fixation was performed in 59.4% of the patients (n=117). Pre-hospital 
intubation was required in 1% of patients (n=2). 4.6% of the patients had Glasgow Comma 
Scale (GCS) <9; 3% of them (n=6) had 9< GCS<12; and 92.4% had GCS≥13. 11.7% of the patients 
experienced SCI. 6.1%, 1%, 3%, 0.5%, and 1% of the patients suffered from paraplegia, paraparesis, 
quadriplegia, quadriparesis, hemiparesis, respectively. Surgery was performed in 89.8% of the 
patients. Traction was performed for 3.6% of the patients. Good recovery, moderate disabilities, 
severe disabilities, persistent vegetative state, and death were found in 85.8%, 2%, 5.1%, 1.5%, and 
2.5% of the patients, respectively, according to Glasgow Outcome Scale.

Conclusion: Most of the patients were transferred to the hospital by ambulance. Pre-hospital 
fixation was required in more than half of the patients. Most of the patients showed GCS≥13 and 
a good recovery outcome, according to GCS.
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1. Introduction

raumatic injuries are one of the main cause 
of disability and death all over the world 
[1]. Traumatic Spinal Cord Injury (SCI), com-
monly caused by automobile accidents, is a 
life-threatening situation by compromising 

the function of spinal cord [2]. Damage to any of the 
neural components of the spinal cord resulting in tran-
sient or constant sensory, motor, and autonomic defi-
cits is considered as SCI [3]. Primary injury results from a 
mechanical force to the nervous tissue leading to direct 
damage and a secondary insult aggravating the condi-
tion [4]. Neuron and glial cell deaths arise from SCI, or 
due to ischemia and infection [5]. SCI can cause com-
plete and incomplete neurological deficits [6].

Approximately 2% of all patients with blunt trau-
ma experience SCI, and this ratio elevates to about 
7.5% in multiple trauma patients [7, 8]. Multiple trauma 
patients are more prevalently suffer from SCI, causing 
them structural and functional impairments. SCI also 
has a huge impact on patients’ daily activity and their 
social involvements [9]. Inappropriate transportation of 
the SCI patients by Emergency Medical Service (EMS) 
officials before getting to medical centers should be 
taken seriously, as if not, it can deteriorate patients’ 
condition. Proper pre-hospital immobilization of the 
spine and application of the “early hospital care” are 
two determinant factors reducing the possibility of sec-

ondary neurological deficit. Medication and traction 
are two non-surgical management which can be used 
in patients with SCI. Administration of methylpred-
nisolone to traumatic SCI patients have always been a 
matter of controversy, but its routine administration to 
SCI patients is not recommended by the most recent 
guidelines [10-15]. However, the Second National Spi-
nal Cord Injury Study strongly supports its helpful effect 
[16]. Traction is a procedure that applies to SCI patients 
to degrade existing pressure, in which a gap is formed 
between articular facets within the joint. As a result, the 
compression of the spinal neural root, and in turn, the 
risk of inflammation will be decreased [17]. 

Guilan is a province located in the north of Iran, and 
is surrounded by the Caspian Sea and Alborz moun-
tain range. The geographical location of Guilan brought 
about gardens and farms and its nature absorbs tourists 
in various seasons. These features have caused Guilan 
to have a different trend in traumatic SCI compared 
with the other provinces of Iran. These also necessitate 
a well-managed EMS and hospital services. The aim of 
this study was to assess the pre-hospital EMS services, 
non-surgical interventions, and clinical outcomes in pa-
tients with traumatic SCI referred to Poursina hospital 
in Guilan.

T

Highlights 

● EMS, non-surgical interventions, and GOS were evaluated in patients with traumatic spine.

● Most of the patients were transferred to the hospital by ambulance.

● Pre-hospital fixation was required in more than half of the patients.

● Most of the patients showed GCS ≥13 and a good recovery outcome.

Plain Language Summary 

We assessed the pre-hospital emergency services, non-surgical interventions, and clinical outcomes in patients with 
traumatic spine referred to Poursina hospital in Guilan during 2015 to 2019. 197 patients with traumatic spine were 
reviewed. 80.2% of the patients were transferred by ambulance. Pre-hospital fixation was performed in 59.4% of the 
patients (n=117). 4.6% of the patients had GCS <9; 3% of them (n=6) had 9< GCS <12; and 92.4% had GCS ≥13. 11.7% 
of the patients experienced spinal cord injury. 6.1%, 1%, 3%, 0.5%, and 1% of the patients suffered from paraple-
gia, paraparesis, quadriplegia, quadriparesis and hemiparesis, respectively. Surgery was performed in 89.8% of the 
patients. Traction was performed for 3.6% of the patients. Good recovery, moderate disabilities, severe disabilities, 
persistent vegetative state, and death were found in 85.8%, 2%, 5.1%, 1.5%, and 2.5% of the patients, respectively.
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2. Methods & Materials/ Patients

Present descriptive cross-sectional study was based on 
review of records of traumatic SCI patients admitted to 
the Poursina hospital trauma center in Rasht and regis-
tered to Guilan trauma center spinal cord injuries’ reg-
istry during 2015 to 2019. Demographic data, as well as 
the data regarding the type of patients’ transportation 
to hospitals, pre-hospital care given to the patients (fixa-
tion, intubation, CPR in cases with cardiac arrest, inter-
hospital transportation, Glasgow Comma Scale (GCS) 
both prior and subsequent to hospital admission, type 
of the neurological deficit, existence and type of the SCI, 
type of the non-surgical intervention, weight, duration 
and success rate of traction procedure, methylpred-
nisolone administration, duration of stay of patients 
in Intensive Care Unit (ICU), and patients’ outcome on 
discharge based on Glasgow Outcome Scale (GOS) were 
extracted from the registry system. The relative and ab-
solute frequencies of each variable were assessed using 
the SPSS V. 22. A secondary analysis of the association 
between pre-hospital measures and the non-surgical in-
terventions with patients’ outcome was also carried out 
using discriminant analysis.

3. Result

Overall, records of 197 patients with traumatic SCI in 
Poursina Hospital trauma center registry were reviewed. 
The Mean±SD age of patients was 40.05±16.3 years. 
Based on this survey, 197 patients (75.6%) were male, 
48 patients were female (24.4%), and male/ female ratio 
was 3.1:1. Out of 197 participants, 158 (80.2%) of them 
were transferred by ambulance, and among them, 83 
(42.1%) had inter-hospital transmission. Pre-hospital fix-
ation was performed for 59.4% of the patients (n=117). 
Pre-hospital fixation of the neck, spine, and limbs were 
performed for 41.6% (n=82), 42.6% (n=84), and 26.9% 
(n=53) of the patients, respectively.

Pre-hospital intubation was performed for only 1% of 
patients (n=2). Nine patients (4.6%) had GCS <9, 3% of 
them (n=6) had 9< GCS <12, and 92.4% had GCS ≥13 
(n=182). Twenty-three (11.7%) patients (n=23) had 
spinal cord injuries and 88.3% (n=174) showed no evi-
dence of SCI. The type of spinal cord injuries included 
6.1% (n=12) paraplegia, 1% (n=2) paraparesis, 3% (n=6) 
quadriplegia, 0.5% (n=1) quadriparesis, 1% (n=2) hemi-
paresis, and 88.3% (n=174) had no sign of SCI.

Surgery was performed for 89.8% of the patients (n= 
177), while 10.2% (n=20) did not receive any kind of sur-
gical interventions. Traction procedure was performed 

for only 3.6% of the patients (n=7), and 28.6% of them 
(n=2) were successful. Duration of traction applied to 
these seven patients were 36, 41, 45, 72, 96, 111, and 
275 hours. Weight of traction for 14.3% of patients 
(n=1) was 2 kg, for 28.6% of patients (n=2) was 4 kg, 
for 14.3% (n=1) was 5 kg, for 28.6% was (n=2) 7 kg, for 
14.3% was (n=1) 13 kg.

Approximately one fifth (20.8%) of the patients were 
kept in ICU. Eventually, data showed that 3% of the 
patients discharged by personal consent, 85.8% went 
home with good recovery, 2% discharged with moder-
ate disabilities, 5.1% discharged with severe disabilities, 
and 1.5% were discharged with persistent vegetative 
state. Unfortunately, 2.5% of the patients died.

4. Discussion

The aim of this study was to assess the pre-hospital 
EMS services, non-surgical interventions, and clinical 
outcomes in patients with traumatic SCI referred to 
Poursina hospital in Guilan. Our results indicated that 
the mean age of patients was 40.05 with a standard 
deviation of 16.30. In Miekisiak’s  study, out of 108 pa-
tients, 70 were 45 years or younger and 38 were more 
than 45 years old [18]. In a study conducted by Krein-
est and colleagues, the Mean±SD age of patients was 
50.5±21.2 [19]. In Ahidjo’s study, the mean age of pa-
tients was 36.4±12.7 [20]. In Chikuda’s study, the  mean 
age of patients was 60.8±18.7 [21]. In Eo Uche’s study, 
the Mean±SD age of patients was 40.4±1.1 [22].

In our study, the male/ female ratio was 3.1:1. In Ahi-
djo’s study, M/F ratio was 7.8:1 [20]. In Kreinest’s study, 
M/ F was 3.58:1 [19]. In Oteir’s study, the male to fe-
male ratio varied from 1.6:1 in an Irish study to 6:1 in 
a study in New South Wales Australia [23]. In Chikuda’s 
study, M/ F was 3:1 [21]. In Eo Uche’s study, M/ F was 
4.8:1 [22].

In our study, 59.4% of the patients were immobilized 
in the pre-hospital setting, 41.6% underwent cervical 
spine immobilization prior to hospital admission, spine 
immobilization was performed for 42.6% of them, and 
26.9% had their limb immobilized before entering the 
hospital. In Kreinest’s study, in the pre-hospital phase, 
69.9% of the patients with traumatic SCI were immo-
bilized on boards or vacuum mattresses. The cervical 
spine was immobilized for 81.0% of the patients using 
cervical collars. Out of 60 patients suffering from trau-
matic cervical SCI, 47 (78.3%) received neck collars.
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Complete immobilization was performed in nearly half 
(56.7%) of the patients, and 20% of patients were not 
immobilized in any way. Only one patient who was not 
immobilized suffered from severe associated injuries 
and hemodynamic instability caused by hemorrhagic 
shock [19]. In McDonald’s study, 66 of 1129 patients 
(6.73%) were immobilized in the pre-hospital settings. 
Regarding the reasons for non-immobilization, the inju-
ries of 30 patients were not identified by protocol as-
sessment (false negative), and 26 patients were not im-
mobilized despite a positive protocol assessment (true 
positive) [24].

In a systematic review conducted by Henry Ahn’s, up 
to 8% of spinal injuries were not immobilized and both 
emergency physician and EMS providers indicated im-
mobilization in 60% of patients. In another systematic 
review by Domeier et al., the sensitivity of EMS proto-
col for spine immobilization in SCIs was 92%, and 8% of 
patients did not have immobilization. However, none 
of the non-immobilized patients have sustained spinal 
cord injuries. EMS providers immobilized 12% of pa-
tients with no indication according to the protocol [25]. 
In Terje Sundstrom’s study, 3-25% of spinal cord injuries 
are secondary, occurring either during pre-hospital or 
early hospital care and are the result of inappropriate 
management, such as lack of spinal immobilization [26]. 
According to Oteir’s  review study, about 40% of trauma 
patients could be transported without c-spine immobi-
lization [23].

In our study, 80.2% of the patients were transported 
by ambulance. In Henry Ahn’s systematic review study, 
41% of transportation of patients with SCI (complete or 
incomplete) was achieved by ground ambulance, 54% 
by helicopter, 5% by fixed-wing aircraft. Among them, 
84% were transferred within 24h of injury. No patient 
suffered ascending injury level as a result of transfer. 
In this study, there was no significant difference in the 
probability of improvement between ground and air 
transportation.

In the recent systematic review study conducted by 
Flabouis et al., the majority of transfers (93%) were by 
helicopter, followed by fixed-wing aircraft (3.5%), and 
lastly road vehicles [25]. In Kreinest’s study, 58.6% of pa-
tients were transferred by air (helicopter) to a first level 
trauma center [19]. In Ahidjo’s study, 54.2% of patients 
were transferred by solon car, 24.4% by commercial 
bus, 13.7% by open truck, 5.4% by ambulance, and 2.4% 
by motorcycle [20].

In our study, 6.1% of the patients (n=12) experienced 
paraplegia, 1% of the patients (n=2) showed parapare-
sis, 3% of the patients had (n=6) quadriplegia, 0.5% of 
the patients (n=1) experienced quadriparesis, 1%‌ of the 
patients (n=2) had hemiparesis, and 88.3% of the pa-
tients (n=174) of the patients did not have any types of 
SCI. In McDonald’s study, of 72 patients, 71 had no neu-
rological deficit except for one patient who discharged 
with residual quadriparesis [24].

Our results showed that only 1% of the patients were 
intubated in the pre-hospital phase. Henry Ahn’ system-
atic review revealed that most studies examining airway 
management were performed in the hospital rather 
than in the pre-hospital setting, and also that studies 
did not assess intubation done by emergency medical 
technician in the field and there was only one article 
examining pre-hospital intubation and factors influenc-
ing successful intubation in the pre-hospital setting. This 
prospective study evaluated 4691 transported patients, 
of which 236 required intubation [25].

In our study, 42.1% of patients had inter-hospital 
transfers. In Ahidjo’s study, 25% of patients were trans-
ferred directly to the hospital accident center and 75% 
of patients had several previous hospital visits [20].

Our results showed that only 10.2% of patients re-
ceived non-surgical treatments. Miekisiak et al. showed 
that nearly three quarters (73.1%) of all the respon-
dents declared the use of steroids for acute SCI [18]. In 
Kreinest’s study, methylprednisolone was administered 
in the pre-hospital phase in 32.8% of patients [19]. In 
Schroeder’s study, 46% of surgeons used steroids for 
complete cervical spinal cord injury and 56% of sur-
geons used steroids for incomplete cervical spinal cord 
injury as well.

Also, 46% and 55% of surgeons used steroids for com-
plete and incomplete thoracolumbar spinal cord in-
juries, respectively [27]. In Sunshine’s study, 51.4% of 
patients received methylprednisolone during the acute 
phase of injury. In this study, 78% of patients under-
went surgical intervention (22% non-surgical interven-
tion) [28]. In Chikuda’s study, 23.4% of patients received  
more than or equal to 5000mg (high dose) methylpred-
nisolone [21]. Elsewhere, 2.95% of patients received 
methylprednisolone [29].

Here in this study, only 3.6% of patients (n=7) had trac-
tion and the success rate was 28.6% (n=2). Duration of 
traction for the 7 patients was 36, 41, 45, 72, 96, 111, 
and 275 hours. Weight of traction for 14.3% of patients 
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(n=1) was 2 kg, for 28.6% of patients (n=2) was 4 kg, 
for 14.3% (n=1) was 5kg, for 28.6% was (n=2) 7 kg, for 
14.3% was (n=1) 13 kg.

In Eo Uche’s study, 127 patients with cervical spinal 
injured were treated with skull traction. However, only 
105 patients had complete records and were studied. 
Traction weight was calculated using 2.3 kg per level 
of injury and was performed with incremental 5 kg 
weights under X-ray control till reduction was achieved. 
To maintain the reduction, they applied 2.5 kg plus 1 kg 
per level of cervical injury [22]. One of the limitations 
of our study was patients’ incomplete records, which 
made us to excluded their data. Another limitation was 
various evaluators that may cause differences in record-
ed results.

5. Conclusion

Pre-hospital management of patients with possible SCI 
minimizes secondary SCI and potential morbidity relat-
ed to the lack of immobilization.
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