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Abstract

Purpose To conduct a high-level systematic review of the literature to evaluate intravenous and local steroid use in the
management of dysphagia after anterior cervical spine surgery.

Methods We searched the database PubMed, EMBASE, Clinical key, the Cochrane library and Wiley Online Library without
time restriction using the terms ‘dysphagia’ or ‘odynophagia’ or ‘swallowing disorder,” ‘steroid,” ‘anterior cervical spine
surgery.” Randomized controlled trails (RCTs) were selected, and effects of intravenous and local steroids were investigated
from these studies.

Results The initial search yielded 67 citations. Six of these studies met the inclusion and exclusion criteria. All of them
were prospective RCTs which were evaluated as level 1 evidence. One study found that perioperative intravenous steroid
use is not effective in reducing severity of early postoperative dysphagia after one-level ACDF, while five studies suggested
that perioperative intravenous and local steroid use seemed to be more effective on reducing incidence and severity of early
dysphagia after multilevel ACSS. One double-blinded study still found that locally administered depomedrol on a collagen
sponge significantly decreases early dysphagia incidence and severity after ACSS using low-dose BMP.

Conclusions Perioperative intravenous and local steroid use could reduce incidence and severity of early dysphagia after
ACSS postoperatively, especially for multilevel surgeries. For the patients underwent revision surgery or at high risk for
pseudarthrosis having to use BMP during surgery, locally administered depomedrol on a collagen sponge was suggested to
decrease early dysphagia incidence and severity after ACSS.

Graphical abstract These slides can be retrieved under Electronic Supplementary Material.
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Introduction

The anterior approach is commonly used to treat numerous
cervical spine pathologies, such as degenerative, traumatic,
inflammatory and congenital diseases. Dysphagia following
anterior cervical spine surgery (ACSS) is one of the most
common complications, with the reported incidence from
1.7 to 88% [1-12].

Previous studies indicated that dysphagia was more
severe and easily occurred in the early stage postoperatively
[1,5,11, 12]. And up to 26% patients got dysphagia persist-
ing more than 1 year, which troubled them for a long time
[1,5,13, 14].

Risk factors of dysphagia after anterior cervical spine sur-
gery included female gender, revision surgery, prolonged
operative time, multilevel fusion, use of hBMP-2, duration
of preexisting pain, cervical plate type and position, tobacco
usage. Contributing factors include prevertebral soft-tissue
swelling, vocal cord paresis, scar tissue formation, SLN or
RLN palsy or injury of branches [4-7, 11-21].

A lot of preventative measures have been used to decrease
the incidence of dysphagia after ACSS [22-34]. The use of
intravenous and local steroids has been reported an effective
way but still remains controversial [9, 17, 22, 35, 36]. The
purpose of this review was to evaluate intravenous and local
steroid use in the management of dysphagia after anterior
cervical spine surgery (ACSS) by performing a systematic
review of all randomized controlled trails (RCTs).

Materials and methods

We performed a medical literature search in the database
PubMed, EMBASE, Clinical key, the Cochrane library and
Wiley Online Library without time restriction using the
terms ‘dysphagia’ or ‘odynophagia’ or ‘swallowing dis-
order,” ‘steroid,” ‘anterior cervical spine surgery’ looking
for papers published in English that reported intravenous

or local steroid use in the management of dysphagia after
anterior cervical spine surgery.

The search produced a total of 67 published papers. We
included any prospective randomized controlled study focus-
ing on intravenous or local steroid use in the management
of dysphagia after anterior cervical spine surgery. Exclusion
criteria included case reports, reviews, case series, meta-
analysis, commentaries and cadaveric or experimental stud-
ies in animals. Six prospective randomized controlled stud-
ies were included in this systematic review (Table 1).

Level of evidence ratings was assigned to each article
independently by two reviewers (J. L. and Y. Z.) using pub-
lished guidelines [37]. The results of this literature search
are summarized in the PRISMA flow diagram (Fig. 1).

Results

All the six articles [38—43] were prospective randomized
controlled trails which were graded as level of evidence 1,
and two of them were double-blinded studies [38, 40]. A
total of 550 patients were included across all the six ran-
domized controlled studies. A total of 194 patients were
administered intravenous steroids, and 52 patients were
administered local steroids, while 304 patients were served
as controls. Dysphagia was measured 0—5 days post-op and
1-24 months post-op for the systemic steroid-administered
patients and 0-28 days post-op for the local steroid-admin-
istered patients (Table 2). Details of study demographics
of steroid-administered patients and steroids effects assess-
ment after ACSS of the six RCT studies are summarized in
Tables 3 and 4.

Intravenous steroid

Jeyamohan [38] performed a prospective randomized dou-
ble-blinded controlled study of 112 patients undergoing mul-
tilevel (>2 levels) anterior cervical discectomy and fusion
(ACDF) to determine the effects of intravenous steroids

Table 1 Studies included in the

; ; References Study type Sample size  Level of  Steroid use
systematic review evidence
Perdam [43] Randomized controlled trail 236 1 Systemic
Lee [39] Randomized controlled trail 50 1 Local
Nam [42] Randomized controlled trail 62 1 Systemic
Song et al. [41] Randomized controlled trail 40 1 Systemic
Jeyamohan [38]  Randomized controlled double-blinded trail 112 1 Systemic
Edwards [40] Randomized controlled double-blinded trail 50 1 Local
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Table 2 Summary of the combined data of patients’ outcomes

Patients (550 total) Indications

Follow-up  Complications

Conclusions

Systemic steroid 194 Cervical radiculopathy myelopathy
spondylosis canal stenosis disk
herniation trauma

Local steroid 52

0-5 POD
1-24 m PO

0-28 POD  No complications related to

Lower fusion rates at 6 months Perioperative intravenous steroid
use could reduce incidence and
severity of early dysphagia after
ACSS postoperatively, especially
for multilevel surgeries

Perioperative local steroid use
significantly reduces dysphagia
in the early postoperative period
after ACSS

For the patients who have to use
BMP during surgery, locally
administered depomedrol on a
collagen sponge significantly
decreases early dysphagia inci-
dence and severity after ACSS

steroid were found

ACSS anterior cervical spine surgery, PO postoperative, POD postoperative day

(dexamethasone) on improving perioperative dysphagia. The
right-sided approach of Smith-Robinson technique was used,
and Thompson-Farley static (self-retaining) retractor was
applied in every case of cervical spondylosis by the senior
surgeon D.J.D. The patients and investigators were blinded,
and patients were randomized into two groups. The interven-
tion group received intravenous dexamethasone in a dose of
0.2 mg/kg intraoperatively and followed by four doses of
0.06 mg/kg every 6 h in the first day postoperatively. Dys-
phagia was measured by the functional outcome swallowing

@ Springer

scale (FOSS), and patients were followed-up at 1, 3, 6, 12
and 24 months postoperatively. They observed that swallow-
ing function and length of hospital stay were significantly
better in the dexamethasone group at 1 month postopera-
tively but no difference in long-term follow-up. They also
found that 7 of the patients in the control group compared
to only 1 patient in the steroid group got severe dysphagia
which needed further treatment. The authors observed lower
fusion rates in the steroid group patients at 6 months, while
the difference disappeared at 12- and 24-month follow-up.
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Perdam [43] conducted a prospective controlled study of
236 patients undergoing 1-5 levels ACSS to determine the
effect of methylprednisolone. Right-sided approaches were
performed, and Cloward retractor was used in all cases by
11 surgeons. The treated group received intravenous methyl-
prednisolone in a dose of 1 mg/kg at the end of operation, 12
and 24 h postoperatively. Swallowing function was assessed
by the nasofibroscopic ENT examination preoperatively and
24-36 h postoperatively. They found that 56 patients (71.8%)
treated with steroid had dysphagia, odynophagia or impaired
swallowing compared to 130 (82.3%) patients in the con-
trolled group postoperatively. The authors concluded that
perioperative intravenous steroid use could reduce incidence
of early dysphagia after ACSS postoperatively.

Song et al. [41] performed a prospective randomized con-
trolled study of 40 patients undergoing 3—4-level ACDF to
investigate the role of short-term methylprednisolone use in
decreasing dysphagia and prevertebral soft-tissue swelling
(PSTS). The left-sided approach of Smith-Robinson tech-
nique was performed for all the patients by the same surgeon
K-JS. Methylprednisolone was given in a dose of 250 mg
intravenously at the end of surgery and followed by the same
dose every 6 h for the first 24 h postoperatively. Dysphagia
was evaluated with Bazaz dysphagia score from the postop-
erative day (POD) 1 to the day of discharge. They observed
that steroid group had improved Bazaz dysphagia score than
the control group during POD 2-5.

Nam [42] performed a prospective randomized controlled
study of 62 consecutive patients undergoing one-level ACDF
to investigate the effect of intravenous dexamethasone on
reducing PSTS at 0, 24 and 48 h postoperatively. The left-
sided Smith-Robinson approach was used, and patients were
randomly divided into 3 groups: Group 1 was administered
10/5/5 mg of dexamethasone, group 2 was administered
10/5/5 mg of dexamethasone, and group 3 was administered
normal saline. Dysphagia was evaluated with VAS score at
POD 0-5. They observed no significant difference between
controlled group and high-dose, low-dose steroid-adminis-
tered group as to VAS for dysphagia.

Local steroid

Lee [39] performed a prospective randomized study of 50
patients undergoing one- or two-level ACDF to determine
the role of local retropharyngeal steroid in decreasing PSTS.
The right-sided Smith-Robinson approach was conducted,
and 40 mg triamcinolone was administered with a morcel-
lized collagen sponge to the retropharyngeal space before
wound closure. Swallowing function was evaluated with
VAS score immediately after surgery and at 2 days, 4 days
and 2 weeks postoperatively. The authors found that the
mean VAS for odynophagia in the steroid group was sig-
nificantly better than that in the control group immediately,

4 days and 2 weeks postoperatively. They also observed
that PSTS was also lower in the triamcinolone group at any
followed-up time point. They concluded that perioperative
local steroid use significantly reduces dysphagia in the early
postoperative period after ACDF.

Edwards [40] performed a prospective randomized pla-
cebo-controlled double-blind study to determine whether the
local administration of depomedrol decreases the incidence
and severity of dysphagia after ACSS using BMP. All the
50 patients underwent one-, two- and three-level left-sided
Smith-Robinson ACDF procedure and were randomized into
to 2 groups. Interbody fusion was carried out using 0.35 cc
(0.5 mg) of BMP-2 per level for all patients, and a 1 X3 cm
collagen sponge was saturated with either saline (1 cc) or
depomedrol (40 mg/1 cc) based on their randomization
protocol (27 patients received depomedrol and 23 patients
received saline). Modified Dysphagia Scoring System was
used to evaluate the swallowing functions of the patients.
They found that the depomedrol-group patients experienced
reduced dysphagia incidence and severity on postoperative
days 4, 7, 14 and 28 (P <0.05). This study provides level 1
evidence that locally administered depomedrol on a collagen
sponge which significantly decreases early dysphagia inci-
dence and severity after ACSS using low-dose BMP.

Discussion

The purpose of this study was to evaluate intravenous and
local steroid use in the management of dysphagia after
ACSS. For all the six randomized controlled studies, only
Nam [42] found that perioperative intravenous steroid use
is not effective in reducing severity of early postoperative
dysphagia after one-level ACDF. The perioperative intra-
venous and local steroid use seemed to be more effective
on reducing incidence and severity of early dysphagia after
multilevel ACSS.

There is evidence that the use of bone morphogenetic
protein (BMP) can increase the severity and incidence of
postoperative dysphagia after ACSS [25-27, 44]. Vaidya
[45] suggested that spine surgeons should avoid routine use
of BMP except for patients who underwent revision surgery
or at high risk for pseudarthrosis. For the patients who have
to use BMP during surgery, Edwards [40] suggested that
locally administered depomedrol on a collagen sponge could
decrease the incidence and severity of early dysphagia.

Suk [35] reported the natural change of PSTS in the early
postoperative period. PSTS was increased continuously
from the second day and reached a plateau on the third day
postoperatively and decreased gradually at the fourth day
after surgery. Shi [17] and Riley [9] all found that PSTS
was relating to dysphagia after ACDF in their retrospec-
tive studies. PSTS was one of the significant risk factors of
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dysphagia after ACSS. Song et al. [41] and Lee [39] found
that prevertebral soft-tissue swelling as well as postoperative
dysphagia reduced significantly with steroid administration
during ACSS, especially for multilevel procedures. The role
of steroids on preventing dysphagia may result from reduc-
ing PSTS in the early postoperative period.

Jeyamohan [38] and Song et al. [41] found that the aver-
age length of hospital stay was shorter in the steroid group.
The improved symptoms of dysphagia incidence and sever-
ity in the steroid group transferred to significantly shorter
length of hospital stay.

Although lower fusion rates in the treated groups at
6 months was found in the study of Jeyamohan [38], it dis-
appeared at long-term follow-up and did not affect the func-
tional and pain outcome at any time point. Use of steroid did
not affect the long-term fusion rates and patients’ outcomes.
The result was similar to the finding of Lee [39] in which
all the patients were in good fusion by the last follow-up.
No other steroid-related complications were found in the
studies.

Moreover, craniovertebral junction (CVJ) anterior pro-
cedures can also lead to ‘dysphagia’ or ‘odynophagia’ or
‘swallowing disturbances.” Visocchi et al. [46] performed a
non-systematic review to investigate anatomic fundamentals
and clinical results of endoscopic-assisted surgery to CV]J.
Dysphagia was found in the transcervical approach. Visocchi
et al. [47] and Visocchi et al. [48] did not find dysphagia or
dysphonia in their studies related to video-assisted or endo-
scope-assisted microsurgical transoral approach to the ante-
rior CVJ, which suggested that the transoral approach still
remains the gold standard as Visocchi et al. [46] concluded
in their review study. Genovese et al. [49] gave us many
details about anesthesiological and intensive care manage-
ment in CV], which could help us to prevent dysphagia after
CV] anterior procedures.

Limitations and future directions

No study compared the effect between intravenous and local
steroid use, and every study had its own dose and admin-
istration of the steroid. We did not get information of the
optimal dose, administration and the specific contraindica-
tions for use.

Different evaluating methods were used to observe dys-
phagia in the six studies which may result in different out-
comes of the patients.

Large patients studies were needed, and future studies of
steroids use should further define the optimal dose, route
of administration and the specific contraindications for use.

We focused on the prospective randomized controlled
trails and missed a wider discussion about the possible
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complications related to administering steroids, particularly
intravenously in some other studies.

Conclusions

Perioperative intravenous and local steroid use could reduce
incidence and severity of early dysphagia after ACSS post-
operatively, especially for multilevel surgeries. For the
patients underwent revision surgery or at high risk for
pseudarthrosis having to use BMP during surgery, locally
administered depomedrol on a collagen sponge was sug-
gested to decrease early dysphagia incidence and severity
after ACSS.
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