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ORIGINAL STUDY

Effect of intravenous dexamethasone on prevertebral soft tissue swelling
after anterior cervical discectomy and fusion

Tae Wook Nam, Dong Ho LEg, Jong Ki SuiN, Tae Sik GoH, Jung Sub LEe

From Busan Centum Hospital, and Pusan National University School of Medicine, Busan, and
Asan Medical Center, Seoul, Republic of Korea

The authors compared the effect of postoperative
administration of corticosteroids (dexamethasone) on
prevertebral soft tissue swelling with that of placebo
in patients with anterior cervical discectomy and
fusion (ACDF). Sixty-two consecutive patients with
degenerative disc disease of the cervical spine, who
underwent a one level ACDF, were examined
prospectively. They were assigned randomly to 3
treatment groups. Group 1 received 10/5/5 mg,
immediately postoperatively and on day 1 and 2,
group 2 received 20/10/10 mg, and group 3 received
placebo (normal saline). Plain lateral radiographs in
the supine position were taken preoperatively, imme-
diately postoperatively, and then daily for 5 days after
the operation. The area of the prevertebral soft tissue
density was measured from the lower border of C1 to
the upper end plate of C7 on the lateral radiographs,
using a PACS digital measuring instrument. The
patients were also asked to evaluate dyspnea and
dysphagia, using a 10-point visual analog scale (VAS).
The 3 groups did not differ statistically with regard to
the area of prevertebral soft tissue density and VAS
for dysphagia, at any time. However, group 1 and 2
showed significant reduction in VAS for dyspnea,
compared to group 3, immediately postoperatively,
on day 1 and day 2. Group 1 and 2 showed no signifi-
cant difference of VAS for dyspnea on any postopera-
tive day, suggesting that the dose played no role. As a
conclusion, steroids are not effective in reducing post-
operative prevertebral soft tissue density, but might
reduce initial dyspnea.
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INTRODUCTION

Airway obstruction requiring reintubation or
tracheostomy after anterior cervical discectomy and
fusion (ACDF) is a potentially life threatening con-
dition (7,13). Fortunately the incidence is low. The
causes of upper airway obstruction after this proce-
dure are pharyngeal oedema (7,11), pseudomeningo-
coele (1,4,11), haematoma (3), angioedema (9), and
dislodgement of the graft or plate (12). Sagi et al (13)
reported a retrospective analysis of potential risk
factors for airway obstruction in 311 patients who
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underwent ACDF. Other authors also studied the
problem (2,13,14). Only two groups (6,10) studied the
effect of steroids, but they came to opposite conclu-
sions. Therefore, the authors set up a randomized
study comparing the effect of postoperative admin-
istration of corticosteroids (dexamethasone) with
that of placebo.

MATERIALS AND METHODS

A prospective randomized study was conducted on
62 consecutive patients, treated by one level ACDF for
cervical radiculopathy between June 2009 and October
2011. There were 21 females and 41 males. The average
age was 47.1 £ 7.8 years.

A classical Robinson-Smith left-sided anterior ap-
proach was used. The graft material consisted of alloge-
nous fibular cortical bone and 1 ml of demineralized
bone matrix. Plate and screw fixation was added. A
suction drain was used in all patients, and remained for
2 days. The exclusion criteria were radiculopathy requir-
ing 2 level ACDF, myelopathic disease, cervical trauma
and corpectomy. Litigious cases, i.e. traffic accidents and
workers’ compensation, were also excluded.

All patients were randomly assigned to 3 treatment
groups (20, 20 and 22 persons), using admission chart
numbers at surgery. The first dose was given immedi-
ately postoperatively, the subsequent doses 24 and
48 hours after the operation, all intravenously. Group 1
received 10/5/5 mg of dexamethasone ; group 2 : 20,10
and 10 mg ; group 3 a placebo (normal saline). These
dosages were based on the advice of pneumologists and
otorhinolaryngologists. All patients received 50 mg of
ranitidine intravenously after the main drug injection for
gastric protection.

Plain lateral radiographs were taken preoperatively,
immediately postoperatively, and then daily for 5 days
after the operation. The area of the prevertebral soft
tissue density was measured from the lower border of C1
to the upper end plate of C7 on the lateral radiographs
using a PACS digital measuring instrument (Fig. 1). The
distance from the cassette to the radiation tube was
standardised.

Three independent observers measured the preverte-
bral soft tissue density ; the measurements were repeated
one week later. Both intra-observer and inter-observer
reliabilities were evaluated using Pearson’s correlation
analysis.

The patients also completed a 10-point visual analog
scale (VAS) for dyspnea and dysphagia, assisted by a
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Fig. 1. — Preoperative and postoperative lateral radiographs
showing the prevertebral soft tissue density.

physician who was not involved in the operation : im-
mediately postoperatively, and then daily for 5 days after
the operation.

Statistical analysis was performed with SPSS 11.5
software for Windows (SPSS, Chicago, IL, USA). Data
were expressed as means + standard deviation. Non-
continuous variables were compared by means of a chi-
square test. Groups were compared by means of the
ANOVA test and the Kruskal-Wallis test, as appropriate.
The post-test (Dunns or Bonferroni test) was used to
analyze individual group differences. The correlations in
each group were tested with the Pearson’s and Spearman’s
test, as appropriate. A p <0.05 was regarded as statisti-
cally significant.

RESULTS

The 3 groups did not differ statistically with re-
gard to age, gender, weight, length, smoking habits,
duration of surgery and fusion level (Table I). The
means for preoperative and postoperative measure-
ments of prevertebral soft tissue, VAS for dyspha-
gia and VAS for dyspnea are recorded in Table II.
No patient needed reintubation due to acute airway
obstruction caused by soft tissue swelling.

Table II shows the evolution of the 3 variables.
The 3 groups did not differ statistically with regard
to the surface of the prevertebral soft tissue density
and VAS for dysphagia, at any time. However,
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Table I. — Patients’ demographics

Group 1 Group 2 Group 3 p

Age in years 456+ 73 469 £ 8.6 488 +£7.6 0.403
F/M (n) 6/14 9/11 6/16 0.435
Weight (kg) 67.6 6.7 66.1 +7.6 694 +7.6 0.349
Height (cm) 168.8 £4.6 1674+£54 1693 +5.1 0.437
Smokers 9 8 8 0.850
Duration of surgery (min) {79.3 + 12.1 798 +£13.6 773 +13.0 0.804
Fusion level (n)

4-5/5-6/6-7 2/9/9 3/8/9 2/11/9 0.957
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Table II. — Serial measurements of prevertebral soft tissue density, VAS for dysphagia and VAS for dyspnea

Preop. Immediately Day 1 Day 2 Day 3 Day 4 Day 5
postop.

Prevertebral soft tissue density (cm?)
Group 1 477 £ 101 1533 +224 1699 + 258 1865 £ 318 1886 £282 1776 £307 |1576 £292
Group 2 485+95 1520 + 226 1689 £248  |1836 + 321 1867 £282 1747 £ 251 1541 + 305
Group 3 479 £ 115 1629 + 229 1789 £267 1963 + 338 1966 +£302  [1853 + 301 1706 + 335
p value 0971 0.237 0.387 0419 0.501 0473 0.202

VAS for dysphagia
Group 1 19+09 29+10 25+09 1.8+09 12+0.7 0.6+0.6
Group 2 19+0.7 30+£038 26+1.1 20+09 1.5+0.7 1.0+0.6
Group 3 19+0.8 30038 25+10 20+1.1 14+10 10+1.0
p value 0.970 0.810 0.936 0.792 0.353 0.078

VAS for dyspnea
Group 1 1.0+£0.6 1.8+£0.7 20+0.8 1.8+£0.7 1.0+£09 0.6+0.7
Group 2 09+0.6 19+0.7 1.9+0.7 1.8+£0.6 10+0.7 05+0.6
Group 3 14+07 24+038 25+09 1.6 +0.7 1.1+0.8 0.6+0.7
p value 0.018* 0.043* 0.027* 0.695 0.833 0.653

* significant.

group 1 and 2 showed significant reduction in VAS
for dyspnea compared to group 3, immediately
postoperatively and on the first and second post-
operative day. There was no significant difference
between group 1 and 2 as to VAS for dyspnea.

In all 3 groups there was no correlation between
gender, smoking habits, operative duration, fusion
level, and degree of soft tissue swelling, at any time.
Neither was there within the 3 groups any correla-
tion between soft tissue swelling, VAS for dyspha-
gia, and VAS for dyspnea, at any time.

The mean Pearson’s correlation coefficients for
intra-observer and inter-observer reliability were
very high, at 0.912 and 0.899 respectively.

DISCUSSION
Incidence and risk factors
One of the most dangerous complications after

anterior cervical spine surgery is acute airway
obstruction. Although the incidence of acute airway
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obstruction is low (cf. infra), it is a potentially lethal
condition. Several authors (2,7,8,13,14) reported air-
way change and obstruction after anterior cervical
surgery. Emery et al (7) reported seven patients who
had upper airway obstruction after multilevel cervi-
cal corpectomy. The airway obstruction was due to
oedema rather than haematoma, and the risk factors
were smoking habit and asthma. Sagi et al (13) retro-
spectively assessed the factors affecting airway
complications after anterior cervical spine surgery.
The risk factors were exposure of more than 3 ver-
tebral bodies, blood loss more than 300 ml, expo-
sure of higher levels (C2, C3 or C4) and operative
time more than 5 hours. The incidence of airway
obstruction was 6.1%, the incidence of reintubation
1.9%. Epstein et al (8) assessed the risk factors for
delayed extubation or tracheostomy in patients who
underwent multilevel anterior and posterior sur-
gery : prolonged operative time, obesity, transfu-
sion, anterior reoperation, anterior procedure up to
C2, 4 level surgery and asthma.

Effect of steroids

Postoperative airway swelling has been described
after thyroidectomy, upper oropharyngeal proce-
dures, and anterior cervical spine surgery. Intra-
venous steroids have been used clinically in an
attempt to control postoperative upper airway
oedema. However, there are only a few studies
about the effect of steroids on reducing prevertebral
soft tissue swelling after anterior cervical spine sur-
gery (6,10), and until now their effect remains con-
troversial. Indeed, Pedram et al (10) prospectively
studied 236 patients who underwent anterior cervi-
cal spine surgery : 158 control patients received
nothing and 78 patients received 3 doses of steroids
perioperatively. Oedema of hypopharynx and lar-
ynx were assessed fiberoptically. They found that
the mucosal lesions were more severe in the control
group than in the steroid group and they recom-
mended steroids. However, Emery et al (6) came to
the opposite conclusion. They prospectively evalu-
ated 66 patients who underwent 2 or 3 level anterior
cervical corpectomy. Thirty-five patients received
3 doses of intravenous dexamethasone, while
31 patients received saline. They noted that 5 out of
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35 patients (14%) in the steroid group and 6 out of
31 (19%) in the saline group required delayed extu-
bation, but the difference was not significant. They
did not recommend intravenous steroids for the pre-
vention of delayed extubation after multilevel ante-
rior cervical corpectomy. The current study shows
that steroids, in higher or lower dose, are not effec-
tive in reducing postoperative prevertebral soft tis-
sue density or VAS for dysphagia, but are effective
in reducing VAS for dyspnea, immediately post-
operatively and during the first 2 postoperative
days. A weakness of this study was the fact that the
steroids were not administered preoperatively.

Intubation

Suk et al (14) prospectively assessed prevertebral
soft tissue swelling after 1 or 2 level ACDF, during
the first 5 postoperative days. They concluded that
the peak prevertebral soft tissue swelling occurred
on the third day and recommended to maintain the
intubation as long as 3 days, rather than just over-
night, if a patient was anyway planned to remain
intubated after a long and difficult procedure above
C5. Also the authors found that the prevertebral soft
tissue swelling peaked on the third postoperative
day. However, clinical symptoms such as dysphagia
and dyspnea did not correspond to this radiological
finding : indeed, VAS for dysphagia and VAS for
dyspnea peaked on the first and second day in all
3 groups, which suggests that the duration of intu-
bation after anterior cervical spine surgery remains
controversial.
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