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The Effect of Local Steroid Injection on Prevertebral Soft Tissue Swelling
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ABSTRACT

BACKGROUND AND OBJECTIVE: Airway obstruction is a lethal complication of anterior cervical discectomy
and prevertebral soft tissue swelling after surgery is one the important causes of this complication. The aim of this
study is to investigate the effect of local steroid injection on prevertebral soft tissue swelling after anterior cervical
discectomy and fusion (ACDF).

METHODS: This randomized clinical trial was conducted on 40 patients hospitalized in Qazvin educational & clinical
Rajaee hospital who were candidates for ACDF in one to three segments because of myelopathy or radiculopathy.
Patients were randomly divided into case and control groups. In case group (20 patients), 80 mg methylprednisolone
was injected locally on the site of the operation. No injection was performed in control group (20 patients). Lateral
neck radiography was performed one day before surgery and on the second and tenth day after surgery. The ratio of
prevertebral soft tissue thickness to mid anteroposterior vertebral body (S/V) was calculated for C3-C7. In addition,
pain and dysphagia after surgery were recorded on the second and tenth day after surgery (IRCT:201507212327N1).
FINDINGS: S/V ratio in C3-C7 revealed no significant difference in both groups. On the second day after surgery,
increase in S/V ratio in all cervical vertebrae revealed a significant difference between the two groups compared with
the day before surgery (p<0.001). However, this level of increase on the tenth day was only significant in C5 (control
group=0.10+0.07, case group=0.02+0.08) and C7 (control group=0.11+0.05, case group=0.02+0.1) (p=0.004 and
p=0.002, respectively). There was also a significant difference between the two groups on the second and tenth day
regarding intensity of pain and dysphagia after surgery (p=0.001).

CONCLUSION: Based on the results of this study, local methylprednisolone injection reduces prevertebral soft tissue
swelling, pain and dysphagia after surgery.
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Introduction

Cervical discopathy is a degenerative cervical
spine disease that causes clinical syndromes such as
radiculopathy and myelopathy and requires surgery in
some cases (1). Although anterior cervical discectomy
is a prevalent and relatively low-risk cervical spine
surgery, it may sometimes be accompanied by lethal
complications such as airway obstruction caused by
prevertebral soft tissue swelling (PSTS) (2, 3).
Although mortality caused by this complication is
extremely rare, some cases have been reported so far
(4, 5). In addition, airway obstruction caused by this
surgery is an unpredictable complication. Therefore,
preventing prevertebral soft tissue swelling is highly
important for reducing these unwanted complications.
It has been made clear that steroids reduce
inflammation by reducing an inflammatory cytokine
called platelet-activating factor (PAF), which
ultimately leads to tissue swelling reduction (6).
Methylprednisolone is a glucocorticoid drug that
prevents and inhibits inflammation by controlling
protein  synthesis, inhibiting the migration of
polymorphonuclear  leukocytes and  fibroblasts,
reducing capillary permeability and stabilizing
lysosomes at cellular level (7). Since anti-
inflammatory drugs may impair the fusion process, the
use of steroids is not generally accepted (8). Several
studies have been dedicated to anti-inflammatory
effects of corticosteroid in anterior cervical
discectomy. Pedram et al. reported reduced pharyngeal
and laryngeal edema, reduced inflammatory changes
and reduced dysphagia and dysphonia by intravenous
injection of methylprednisolone after anterior cervical
discectomy (9). Lee et al. reported reduced
prevertebral soft tissue swelling and odynophagia after
surgery using triamcinolone-impregnated Surgicel on
surgery site (10). However, the effect of topical steroid
injection in surgery site on PSTS, dysphagia and pain
were not studied before. This study aims to investigate
the effect of topical steroid injection on prevertebral
soft tissue swelling after anterior cervical discectomy
and fusion.

Methods

This randomized clinical trial was conducted
among patients hospitalized in Shahid Rajaee Hospital
in Qazvin after being approved by Ethics Committee
of Qazvin University of Medical Sciences
(11138/20/D) and registered in Clinical Trial Center of

Iran (IRCT:201507212327N1) in 2014-2015. 40
patients with myelopathy or radiculopathy, who were
candidates for ACDF in one to three segments, entered
the study based on clinical examinations and MRI
results. Patients were excluded from the study in
certain cases including involvement of more than three
segments, need for corpectomy, history of cervical
trauma, any form of infection or tumor in cervical
spine, metabolic diseases such as rheumatoid arthritis,
diabetes and chronic heart or kidney diseases. First, the
aim of the study was explained to the participants and
a written informed consent was obtained from patients.
The participants were divided into two groups of 20
(case and control) using different colored cards. The
demographic characteristics such as age, gender and
level of cervical vertebrae involvement were specified
and recorded for both groups. A lateral neck
radiograph was prepared one day before surgery.

A single radiologist using a standard ruler
measured the prevertebral soft tissue thickness and
anteroposterior diameter of vertebral body and
calculated S/V ratio separately for C3-C7. A single
surgeon operated all participants. After microscopic
discectomy and decompression using Smith-Robinson
bone graft method and cage system, anterior fusion
was performed at vertebral level and finally surgery
site was washed with 200 ml saline. At the end of the
operation and before wound closure in the case group,
80 mg methylprednisolone was injected into longus
coli. muscles on both sides and into
sternocleidomastoid muscle on the operated side. The
patients in control group did not receive the injection.
Lateral neck radiography was performed again for both
groups to examine the level of prevertebral soft tissue
swelling and its changes on the second and tenth day
after surgery and S/V ratio was specified for C3-C7.

Then, the difference in S/V ratio before the
surgery, two days after surgery and ten days after that
was calculated and recorded. In addition, the level of
dysphagia on the second and tenth day after surgery
was specified for both groups according to the standard
table (Functional grades of dysphagia) (11). Post-
surgery pain was also specified on the second and
tenth day after surgery based on visual analogue scale
(VAS). Data were analyzed using SPSS V.19 and
statistical tests including T-test, Chi-square, Mann-
whitney and repeated measures ANOVA, while p<0.05
was considered significant.
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Results

We did not observe a significant difference
between the two groups in terms of age and gender.
Highest level of intervertebral disc involvement in
both groups was observed in Csg level and lowest
involvement was observed in Ca.s level (table 1). The
difference in S/V ratio in C3-C7 before the surgery
was not significant between the two groups (table 2).

Table 1. The demographic characteristics of the two
groups
Group Case Control
Variable N(%0) N(%0)

P-value

Gender
Man 8(40) 8(40) 1
12(60) 12(60)

Table 2. A comparison of mean S/V ratio in C3-C7

before surgery between the two groups
Group Control Case

Variable Mean+SD Mean+SD

0.29+0.20

0.40+0.24 0.152

0.77+0.12 0.82+0.10 0.161

There was a statistically significant difference
between all cervical vertebrae on the second day after
surgery in regard with mean S/V changes (p<0.05). On
the tenth day after surgery, the difference was found to
be 0.10+£0.07 in control group and 0.02+0.08 in case
group (p=0.002) in C5 and it was found to be
0.11£0.05 in control group and 0.02+0.10 in case
group in C7 (p=0.004), indicating a significant
difference between the two groups. Difference in other
cervical vertebrae was not statistically significant.
Mean S/V changes were significant in C5-C7 on the
second and the tenth day after surgery (table 3). Mean
severity of dysphagia was 2.55+0.51 and 4.25+0.44 in
control and case groups on the second day after
surgery, respectively (p<0.001). Moreover, the
difference in severity of dysphagia between the two

groups was significant on the tenth day after surgery
(p<0.001). The difference in post-surgery pain between
the two groups was also statistically significant on the
second and tenth day after surgery (p<0.001) (table 4).

Table 3. A comparison of mean S/V changes in C3-C7
between the two groups on the second and tenth day after

surgery

Control Case »
Group P-value P-value

MeantSD  Mean+SD

C3 0.20+0.06  0.06+0.04  0.001 0.520
Ca 0.20+0.07  0.08+0.04  0.001 0.052
C5 0.21+0.05 0.05+0.05 0.001 0.006
C6 0.18+0.03  0.06+0.05 0.001 0.007

0.19+0.04  0.06+0.05 0.001 0.048

* P-value based on t-test,** P-value based on repeated
measures ANOVA.

Table 4. A comparison of mean severity of dysphagia and
pain between the two groups on the second and tenth day
after surgery

Group Case Control
Variable Mean+tSD Mean+SD
2dday 2.55+0.51 4.25+0.44  <0.001
10" day 1.35+0.48 2.1+0.30  <0.001

Discussion

Results of the study demonstrated that injection of
topical methylprednisolone significantly reduced
prevertebral soft tissue swelling in C3-C7 on the
second day after surgery, whereas on the tenth day,
reduced swelling was only observed in C5 and C7. In
addition, significant reduction of dysphagia and pain
was observed on the second and tenth day after
surgery. Lee et al. reported reduced prevertebral soft
tissue swelling after discectomy using triamcinolone-
impregnated Surgicel on surgery site in patients with
maximum involvement of two cervical segments. After
using topical steroids, soft tissue swelling was reduced
significantly in C3 and C4, C3-C6, C3-C5 and C3-C6
immediately after surgery, two days after surgery, four

P-value

dysphagia
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days after surgery and two weeks after surgery,
respectively (10). Results of their study regarding the
second day after surgery are in line with the present
study. However, their results regarding the tenth day
after surgery were different from our study. A
significant difference was observed in C3 and C4 in
the study of Lee et al., while in the present study, the
difference was observed in C5 and C7. This difference
might be related to the method of topical steroid
administration.

Since Lee et al. used steroid-impregnated Surgicel
in their study, some steroid may possibly exit through
the drainage system at the end of the operation. In our
study, steroid was injected intramuscularly, ruling out
the possibility of exit through the drainage system. On
the other hand, most cervical disc surgeries in our
study were performed in the space between C5 and C6
and topical injection was done in that segment,
revealing greater impact in that segment. Koreckij et
al. investigated the effect of using methylprednisolone-
impregnated gel foam in surgery site on prevertebral
soft tissue swelling. Results indicated swelling
reduction one day after surgery (12). Results of a study
by Song et al. showed that short-term use of systemic
methylprednisolone reduces prevertebral soft tissue
swelling in C2-C7 (13).

Although the method of steroid administration in
this study was different from ours, the results were in
line with the results of our study. In another study by
Nam et al., 62 patients with cervical disc underwent
surgery at the same level and were divided into three
groups. The first group received 10, 5 and 5 mg
intravenous dexamethasone immediately after surgery,
one day after surgery and two days after surgery,
respectively. The second group received 20, 10 and 10
mg intravenous dexamethasone, respectively and the
third group received intravenous normal saline. Lateral
neck radiography was performed immediately after
surgery and five days after surgery. The results did not
reveal a significant difference between the three groups
in terms of soft tissue swelling and dysphagia (14).
Difference in our results and the results of their study
might be due to difference in the method of steroid
administration as well as the time of injection. In the
study of Nam et al., the first dose of intravenous
dexamethasone was administered immediately after
surgery; whereas in our study, methylprednisolone was
administered topically before the end of the operation.
Regarding time, early administration of steroid may
have more effect on reduction of soft tissue swelling

and subsequently, reduction of dysphagia. Airway
obstruction is also one of the complications of anterior
cervical discectomy. This obstruction is caused by
damage to muscles, serous and subsequently soft tissue
swelling in this area. Therefore, it is sometimes
necessary that endotracheal tube be withdrawn
dilatorily after the operation (15).

In a double-blind clinical trial, Emery et al.
investigated the role of intravenous corticosteroid in
preventing delayed withdrawal of endotracheal tube
after cervical disc surgery compared with the placebo.
In this study, 8 mg intravenous dexamethasone was
administered before the surgery, 8 hours after surgery
and 16 hours after that in one group. In another group,
saline was used as placebo. The results of this study
were unable to support the positive role of
dexamethasone in preventing delayed withdrawal of
endotracheal tube (16).

In seems that the difference between the results of
Emery and the present study is because of the type of
corticosteroid used and the method of administration.
Nevertheless, the effect of steroid on reduction of soft
tissue swelling was proved to be significant in some
studies. Among them is the study of Franques et al.,
who proved airway swelling reduction by
administering 20 mg methylprednisolone 12 hours
before endotracheal tube withdrawal (17). In the same
year, Lee et al. reported the positive effects of
administering dexamethasone in tracheal edema
reduction in patients who were intubated for the last 48
hours (18).

Dysphagia is another significant complication of
anterior cervical discectomy (19). The incidence of
dysphagia was reported to be 1.7% to 71% in different
studies and this wide range may be attributed to
difference in design of the studies, difference in
definition and difference in method of measuring
dysphagia (20, 21). In the present study, administration
of topical steroid significantly reduced the incidence of
dysphagia after anterior cervical discectomy. In the
study of Lee et al., the incidence of dysphagia was
measured by visual analogue scale (VAS) and it was
demonstrated that the level of dysphagia in the steroid
receiving group was significantly lower than the
control group, which was in line with our results (10).
In the study of Song et al., short-term use of systemic
methylprednisolone also reduced dysphagia after
anterior cervical surgery (13).

According to the study of Koreckij et al.,
administration of methylprednisolone on surgery site
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revealed swelling reduction after cervical surgery (12).
Study of Jeyamohan et al. showed that intravenous
dexamethasone injection before the surgery until 24
hours after surgery reduces dysphagia significantly (8).
The results of the abovementioned studies regarding
dysphagia after discectomy are in line with our study.
This indicates the fact that any method of steroid use
may reduce prevertebral soft tissue swelling and
subsequently reduce dysphagia.

The results of our study also demonstrated that
post-surgery pain in steroid receiving group was
significantly lower than control group, while this
variable was not assessed in other studies. Eventually,

11

it seems that we can reduce prevertebral soft tissue
swelling and subsequently reduce pain and dysphagia
through topical injection of methylprednisolone in
anterior cervical discectomy. This is a simple and
effective method without adverse side effects.
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