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S
INTRODUCTION

  pinal cord injury is the one of the major  
  injuries that affect quality of life. Previous  
  studies reported the various processes 
of acute spinal cord injury (ASCI) and relevant 
treatment including hypothermia,1 riluzole,2 gra-
nulocyte colony-stimulating factor,3 and methyl- 
prednisolone succinate (MPS).4,5 Currently, only 
high-dose MPS was generally prescribed as 
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ABSTRACT

Objective: To determine current decision making in methylprednisolone succinate (MPS) administration for 
acute spinal cord injury (ASCI) treatment in Thailand.
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MPS use in general ASCI patients and patients who meet the exclusion criteria in NASCIS III study.
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The main reasons for MPS administration are practice standard (38.6%), effectiveness (31.8%) and liability issue 
(22.7%). In patients who met the exclusion criteria of NASCIS III, most respondents do not prescribe any steroids 
in patients who had age below 14 years old (42.2%), pregnancy (77.8%), severe underlying disease (72.7%), body 
weight more than 109 kg (40.9%), gunshot injury (59.1%) and previous spinal cord injury (46.5%). Interestingly, 
there were 93.2% prescribed MPS to patients who sustained ACSI more than 8 hours.
Conclusion: Because the institutional standard supported MPS use, most participants prescribed MPS in ASCI 
despite current clinical data from recent studies. Most participants who did not use MPS in patients had exclusion 
criteria of NASCIS III.
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standard treatment of ASCI. In 2006, the Royal 
College of Neurosurgical Surgeons of Thailand 
and many professional organization published 
the clinical practice guideline for cervical spine 
injury. Unfortunately, high-dose MPS was not 
mentioned in this guideline.6 
  However, many recent studies reported that 
high-dose MPS did not improve neurological reco-
very and significantly increased complications in-
cluding gastrointestinal bleeding, hyperglycemia7,8  
and pneumonia.9 Additionally, Qain et al., reported 
MPS may cause acute corticosteroid myopathy 
that delayed the recovery.10 In 2013, Walter et al., 
published the guidelines for ASCI that recom-
mended against MPS administration.11    
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  Since the evidence of severe side effects 
exceeding the benefits was increasing, MPS use in 
ASCI decreased substantially.12  Druschel et al., per-
formed a national survey in Germany and reported 
that only 55% of departments prescribe MPS for 
ASCI.13 Miekisiak et al., also performed a survey 
in 251 Polish spinal surgeons. The result showed 
that 73.1% of respondents used MPS (41.7% 
NASCIS II protocol and 24.1% NASCIS III 
protocol). 14 Hurlbert and Hamilton performed a 
survey in Canada and reported that 76% of spine 
surgeons do not prescribe MPS for ASCI.15  
  The purpose of the present study was 
to assess the current status of MPS use and to 
determine their rationale for using MPS in ASCI 
patients who met the exclusion criteria of NASCIS 
III study among Thai orthopedic surgeons who 

attended the annual meeting of the Spine Society 
of Thailand 2016. 

MATERIALS AND METHODS

  The questionnaire had three parts. The first 
part had demographic questions that pertained to 
gender, age, type of hospital and number of annual 
ASCI treated. The second part had six questions 
including availability of MPS, percentage of ste-
roid prescription, personal steroid guideline, the 
main reason of steroid use and change of steroid 
protocol within past 5 years. The last part had 8 
questions about rationale for using MPS in specific 
group of patients who met exclusion criteria of 
NASCIS III study. The questionnaire was shown 
in Table 1. 

Question Choice Number (%)
Sex  Male 64 (100%)
Age <45 yrs 39 (66.1%)
  >45 yrs 20 (33.9%)
Type of hospital Community / General Hospital 12 (18.5%)
  Regional Hospital 26 (40.0%)
  University Hospital 19 (29.2%)
  Private Hospital   8 (12.3%)
Number of annual ASCI treat <10 28 (62.2%)
  10-20 13 (28.9%)
  >20   4 (8.9%)
Do your hospital has steroid for ASCI? MPS 46 (90.2%)
  No MPS but have other steroid   5 (9.8%)
  No steroid at all   0 (0.0%)
How many percentage of ASCI patients 
 that you prescribe steroid? Less than 50% 20 (36.4%)
  More than 50% 23 (41.8%)
  Never use steroid 10 (18.2%)
  No ASCI patient   2 (3.6%)
If you prescribe steroid for ASCI, which 
 protocol do you use? NASCISII 18 (40.0%)
  NASCISIII 25 (55.6%)
  MPS every ASCI case, other protocol   0 (0.0%)
  Other steroid   2 (4.4%)
Main reason for drug use Effectiveness 14 (31.8%)
  Medicolegal liability 10 (22.7%)
  Institutional standard 17 (38.6%)
  Combined   3 (6.8%)
  Not change 37 (82.2%)
Do you change your steroid protocol  Change   8 (17.8%)
 during past 5 years?  

TABLE 1. Show demographic data of participant.



226

  The questionnaire was distributed to ortho-
paedic surgeons who attended annual meeting of 
Spine Society of Thailand 2016. Inclusion criteria 
was Thai board-certified orthopaedic surgeons. 
The answer of the participants who did not pre-
scribe any steroid to all patients were excluded 
from second and third part analysis. Descriptive 
statistics analysis was used for this survey. For 
comparison of proportions, the Fisher exact test 
was applied with a significance level of p <0.05. 
Statistical testing was performed using SPSS18 
(SPSS Inc, Chicago, IL).

RESULTS

  Responses were received from 55 surgeons 
from 203 participants (27.1% response rate). All 
respondents were male and average age was 43.36 
± 8.80 years (range 28-63 years). Forty seven 
percent worked in tertiary care hospitals and 20 
% worked in university hospitals. Ninety percent 
had MPS in hospital. Ten participants (18.2%) 
declared that they did not prescribe any steroid 
to all ASCI patients. The preferred steroid pro-
tocols were 40.0% NASCIS II, 55.6% NASCIS 
III and 4.4% use other steroid (dexamathasone). 
However, most participants (62.2%) treated ASCI 
patients cases per year. The main reason for MPS 
prescription was 31.8% effectiveness in enhancing 
chance of recovery, 22.7% medicolegal liability 
and 38.6% institutional standard of treatment. The 
main reasons for MPS in surgeon who had ASCI 
less than 10 cases per years were institutional stan-
dard (4/17, 41.2%), medicolegal liability (6/17, 
35.3%) and effectiveness (4/17, 23.5%). The main 
reasons for MPS in surgeon who had ASCI more 
than 10 cases per years were institutional standard 

(11/27, 40.7%), effectiveness (11/27, 40.7%) and 
medicolegal liability (5/27, 18.5%). However, 
there was no statistical significance between 
two groups (p=0.353). Eighty two percent did 
not change their personal steroid protocol. The 
demographic data showed in Table 1. 
  In term of steroid protocol in NASCIS III 
excluded patients, most of the participants did not 
prescribe any steroid including 42.2% in less than 
14 years old, 77.8% in pregnancy, 72.7% severe 
underlying disease, 40.9% in body weight more 
than 109 kg, 59.1% in gunshot injury, and 46.5% 
in previous spinal cord injury. However, partici-
pants’ protocol divided into 2 groups in illegal 
immigrants. Thirty four percent prescribed MPS 
according to NASCIS III protocol, but 31.8% did 
not prescribe any steroid. Interestingly, 81.8% 
use MPS according to NASCIS III in patients 
who sustained ASCI more than 8 hours. The data 
showed in Table 2.

DISCUSSION

  High-dose MPS was generally prescribed 
as standard treatment of ASCI, but many recent 
studies showed that MPS had not only non-sig-
nificant neurological recovery, but also increased 
serious complications. There were many surveys 
in different countries which reported that the 
rate of MPS prescription in ASCI decreased and 
MPS was used in 2 different protocols including 
NASCIS II and NASCIS III studies.12-15 Adition-
ally, there was a special ASCI group which met 
the exclusion criteria in NASCIS III. The steroid 
use in that group depended on physician judge-
ment because of lack of evidence to  support. The 
aim of the present study was to determine MPS 
prescription in Thailand. 

Group NASCIS II NASCIS III No steroid Other steroid
Age less than 14 years 10 (22.2%) 15 (33.3%) 19 (42.2%) 1 (2.2%)
Pregnancy   5 (11.1%)   5 (11.1%) 35 (77.8%) 0 (0.0%)
Illegal immigrants 10 (22.7%) 15 (34.1%) 14 (31.8%) 5 (11.4%)
Serious comorbidities   5 (11.4%)   4 (9.1%) 32 (72.7%) 3 (6.8%)
patients weighing more than 109 kgs 13 (29.5%) 12 (27.3%) 18 (40.9%) 1 (2.3%)
Gunshot wound   6 (13.6%) 10 (22.7%) 26 (59.1%) 2 (4.5%)
Previous spinal injury   8 (18.6%) 14 (32.6%) 20 (46.5%) 1 (2.3%)
Injury more than 8 hours   0 (0.0%)   5 (11.4%) 31(81.8%) 3 (6.8%)

TABLE 2. Show data of specific group.
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  The present study showed that 78.2% of 
participants prescribed MPS to ASCI patients 
(40% NASCIS II and 55.6 % NASCIS III). The 
main reasons were 31.8% effectiveness, 38.6%  
institutional standard of care and 22.7% medico-
legal issue. Most participants did not prescribe 
MPS to NASCIS III excluded patients except 
illegal immigrants. The NASCIS III protocol 
was preferred to use in this excluded group, from 
NASCIS III study, but NASCIS II protocol was 
preferred in severe comorbidity and body weight 
more than 109 kg patients.
  The previous study reported rate of MPS 
use in ASCI ranged 55-73.5%.13-14 Druschel et al., 
performed a national survey in Germany and 
reported that only 55% of departments prescribe 
MPS for ASCI.13 Miekisiak et al., also performed 
a survey in 251 Polish spinal surgeons. The result 
showed that 73.1% of respondents used MPS 
(41.7% NASCIS II protocol and 24.1% NASCIS 
III protocol).14  Eck et al., reported a survey result 
from USA that 93.4% of participants use steroid 
in ASCI, but did not clarify the rate of MPS use.16 

Overall, the NASCIS II protocol was prescribed 
about 40% while the rate of NASCIS III protocol 
was only 24.1-33%. The main reasons for MPS 
use were preventing medicolegal liability (11.00 
- 36.70%), adopted as institutional standard 
(20.98 - 30.40%) and believing in effectiveness 
(21.31-36.00%).13,14,16 The comparison data is 
shown in Table 3.
  The present study showed that Thai ortho-
paedic surgeons use MPS in ASCI about 78.18% 
which was higher than previous studies. Addition-
ally, NASCIS III was the most popular protocol 
while other surveys were NASCIS II. The most 
common reasons for MPS varied from study to 
study. The present study’s most common reason 
was institutional, Eck et al., and Miekisiak et al., 
studies were medicolegal issue. Druschel et al., 
study was effectiveness.
  The limitation of this study were small 
size of sample, low response rate, and limited 
participants that did not include neurosurgeon, 
emergency medicine specialist, surgeon or general 
practitioners who were involved in emergency 

  Eck et al Druschel et al Miekisiak et al Present study
  (2006)16   (2013)13 (2014)14  (2016)
Country USA Germany Poland Thailand
Participants Surgeon members of Directors of all trauma, Orthopedic Orthopaedic
        the NASS     orthopedic and    surgeons and    surgeon
     (Orthopedic surgeons    neurosurgical departments    neurosurgeons
        and neurosurgeons)    of German university 
      centers, affiliated hospitals,
      and SCI care centers 
Number of respondents 305 372 110 51
(Response rate)  (23%) (51%) (43.8%) (%)
% MPS use 93.4 %* 55% 73.50% 78.18%
Protocol
 NASCIS I N/A 10% 0% 0%
 NASCIS II N/A 43% 41.7% 40%
 NASCIS III N/A 33% 24.1% 55.6%
Rationale
    Medicolegal 36.07% 11%  36.70% 22.7%
    Institutional standard 20.98% 29% 30.40% 38.6%
    Effectiveness 21.31% 36% 32.90% 31.8%
    Combined   7.21% 21%   0%   6.8%

TABLE 3. Show comparing data from previous publication with present study.

*Steroid use not only indicate MPS
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service. However, the results of the present study 
showed the current opinion of Thai orthopaedic 
surgeons about MPS use in ASCI that different 
from the previous study. Moreover, these results 
may guide the professional organization to publish 
the updated guideline that is related to current 
practice in Thailand.

CONCLUSION

  The present study showed that most of 
Thai orthopaedic surgeons still prescribed MPS 
in ASCI despite opposing data from recent studies 
because institutional guideline remained sup-
porting MPS use. However, most participants did 
not prescribe MPS in patient groups who met the 
exclusion criteria of NASCIS III study.
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