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Abstract
Study Design: Prospective randomized controlled trial.

Objective: To study the effect of local steroids in the retropharyngeal space after anterior cervical discectomy and fusion
(ACDF) in reducing prevertebral soft-tissue swelling (PSTS) and complications associated with it.

Methods: A total of 50 consecutive patients operated with ACDF were double-blinded randomized into 2 groups: steroids (25)
and control (25). Triamcinolone in collagen sponge was used in the steroid group and normal saline in gelatin sponge in the control
group. Patients’ lateral radiographs were taken on the immediate postoperative day; days 2, 4, and 6; at 2 weeks; and 2 and 6
months postoperatively. The PSTS ratio at C3 to C7 and PSTS index were calculated. Patients were clinically evaluated using the
Visual Analogue Scale (VAS) score for odynophagia and radiating pain, modified Japanese Orthopedic Association Score (mJOA),
and Neck Disability Index (NDI).

Results: PSTS showed a significant reduction in the steroid group as compared with the control group on the immediate
postoperative day; days 2, 4, and 6; and at 2 weeks. However, at 2 and 6 months, PSTS remained the same. VAS score for
odynophagia also showed a significant difference between the 2 groups on the immediate postoperative day; days 2, 4, and 6; and
2 weeks postoperatively, with no significant difference at the 2- and 6-month follow-up. mJOA and NDI showed no significant
difference between the 2 groups at the 2- and 6-month follow-up.

Conclusion: Use of retropharyngeal steroids helps in reducing the postoperative odynophagia on a short-term basis without any
complication.

Keywords
retropharyngeal steroids, anterior cervical discectomy and fusion, odynophagia, prevertebral soft-tissue swelling

Introduction
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Table I. Selection Criteria.

Inclusion Criteria Exclusion Criteria

|. Patients having cervical I
radiculopathy or myelopathy
2. Patients in the age
group 18-65 years

Patients with fusion involving >3
segments
. Revision surgery

N

Any operations for trauma

. Infection

. Trauma

. Inflammatory disorders such as RA

. Patient given IV steroids during
surgery, or taken oral steroids
7 days prior to surgery, or on
chronic steroids

8. ACDF without anterior cervical

plating

NouUAWw

Abbreviations: ACDF, anterior cervical discectomy and fusion; IV, intravenous;
RA, Rheumatoid Arthritis.

esophagus leading to dysphagia and odynophagia are the most
common ones. "

Dysphagia and odynophagia are among the most commonly
experienced complications following ACDF, with incidence
ranging from as low as 1% to 71% in the literature.>* Intrao-
perative excessive retraction, laryngeal nerve palsy, and soft-
tissue swelling are among the proposed causes of dysphagia.’”’
Prevertebral soft tissue swelling (PSTS) is the swelling of the
soft tissues lying anterior to the cervical spine vertebrae. Sur-
gical inexperience, improper soft-tissue handling, surgery
period of more than 2 to 3 hours, blood loss more than
300 ml and more than 3 level cervical spine surgery*®? are the
various factors that can lead to this complications.

Corticosteroids inhibit the prostaglandins and cytokines
that are responsible for the inflammatory process. This
inflammatory process is responsible for the soft-tissue swel-
ling, which ultimately leads to compression of the trachea and
esophagus. Use of local steroids in the spine is not a new
technique. There are reports of local application of steroids
in the epidural space following lumbar discectomy, which is
known to significantly reduce pain in the immediate post-
operative period.'® Use of intravenous (IV) steroid for man-
agement of PSTS has been described in the literature with
various conflicting results.''"'> However, there are very few
reports about the use of localized steroids in anterior cervical
spine surgery in the recent literature.'>"'> The purpose of our
study was to analyze the effect of local steroids in the retro-
pharyngeal space following ACDF.

Materials and Methods

We conducted a prospective randomized double-blinded paral-
lel study at a tertiary care center, with a study duration of
2 years (2017-2018). Institutional Ethics Committee approval
was taken prior to commencement of the study. After taking
informed valid consent, 50 consecutive patients operated with
anterior cervical discectomy and fusion (ACDF) with anterior

cervical plating and who satisfied our selection criteria were
included in our study (Table 1). These patients were rando-
mized into 2 groups, with 25 in each group: the case study
(steroid) group and control (nonsteroid) group.

Randomization

Randomization was done by a person who did not participate in
patient clinical care using a computerized random number gen-
erator. Patients were blinded for their cohort randomization.
Data interpretation was performed by an investigator blinded
to the treatment that the patient was receiving, to prevent any
bias during the surgery.

Procedure

All surgeries were performed in the supine position under gen-
eral anesthesia. All patients underwent ACDF of 1 to 2 level
with the conventional Smith and Robinson approach, with
autologous corticocancellous bone grafting and anterior cervi-
cal plating. A transverse incision along the medial border of the
sternocleidomastoid was taken on the left side in all cases.
Subcutaneous dissection was done till the platysma. The pla-
tysma was divided vertically to see the medial border of the
sternocleidomastoid properly. A space was created medial to
the sternocleidomastoid between the carotid sheath and medial
structure by blunt dissection. This exposed the longissimus
colli muscles and pretracheal fascia. After fluoroscopic confir-
mation of the involved segment, discectomy was done. The
cartilage and the end plates were removed using a burr till the
subchondral bone was exposed. The tricortical iliac crest bone
graft was used for fusion with the anterior cervical plate. Saline
irrigation and meticulous hemostasis was done throughout the
procedure. Collagen sponge with triamcinolone (40 mg)—that
is, steroid—was introduced in the retropharyngeal space. Then,
the platysma layer was closed, and subcutaneous and skin clo-
sure was done with a closed suction drain. A thin sterile dres-
sing was applied.

A total of 25 patients who were included in the study as
cases were the patients in whom we administered local ster-
oid—that is, triamcinolone (40 mg)—in the collagen sponge in
the retropharyngeal space, whereas the other 25 were selected
as controls and saline was given in the collagen sponge. IV
antibiotics—namely, injection cefuroxime 500 mg—twice a
day for 2 days were given postoperatively.

Radiographic Assessment'?

To measure the extent and change of PSTS, simple cervical
spine lateral radiographs were taken preoperatively; immedi-
ately after the operation; at postoperative days 2, 4, and 6; and
at 2 weeks, 2 months, and 6 months. On the radiographs, we
calculated PSTS ratio based on the ratio of the prevertebral
soft-tissue thickness measured to the anteroposterior (AP)
diameter of each vertebral body. The AP diameter of the ver-
tebral body from C3 to C7 was measured between the center of
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Figure 1. PSTS ratio calculation: A. PSTS in preoperative lateral X-rays. B. PSTS calculation with anterior cervical plating cervical plate.

Abbreviation: PSTS, prevertebral soft-tissue swelling.

the anterior and posterior cortex of each vertebral body. In the
vertebral body where anterior plating was done, we measured
from the anterior most point of the plate and the posterior most
point of the pharynx, which is the PSTS. The vertebral body AP
diameter was taken in the same was as we for the nonplated
vertebral body (Figure 1). To compare the overall PSTS of the
2 groups, the average value of PSTS ratio at C3, C4, and C5
where edema is observed most clearly was defined as the pre-
vertebral soft-tissue swelling index (PSTSI). Plain radiographs
and computed tomography (CT) scans were used in the evalua-
tion of postoperative union after 1 year of follow-up for every
patient. Evidence of radiological union included the presence
of bony extension into the space between the graft and the
absence of segmental motion. Disconnection of the bony tra-
beculae with a radiolucent line around the instrument was con-
sidered pseudo-arthrosis.

Clinical Assessment

In the laboratory study for inflammatory response, changes in
white blood cell (WBC) count were analyzed on postoperative
days 2 and 4. The total amount of postoperative drainage was
measured on postoperative days 2 and 4, and changes in ody-
nophagia were measured immediately after operation and on
postoperative days 2, 4, and 6, and at 2 weeks, 2 months, and
6 months using the Visual Analogue Scale (VAS). At 6 months,
clinical outcomes were analyzed using the Neck Disability
Index (NDI), modified Japanese Orthopedic Association Score
(mJOA), and VAS score for radicular pain.

Statistical Analysis

Quantitative data is expressed in terms of mean values with
corresponding SDs. The independent 2-sample #-test was used
for comparisons of variables; statistical significance was
defined as a P value of <.05.

Results

Demographic Results

A total of 50 patients were included in our study. The mean age
of the patients was 50.4 years, with a minimum follow-up of
12 months. There were 38 male and 12 female patients. The
average time required for each surgery was 2 hours and 21
minutes. In all, 8 patients underwent 2-level discectomy, and
48 patients underwent 1-level discectomy. Both the groups
were comparable.

Radiographic Results

The PSTSI was lower in the patients who received retrophar-
yngeal steroids as compared with the control group in the
immediate postoperative period and day 2, day 4, day 6, and
2 weeks (P values: .0390, .018, .0060, .0440, .0190, respec-
tively). However, no statistical difference was seen at 2 months
and 6 months (P = .06336 and .05791). At baseline (preopera-
tive), no significant difference was observed in the PSTS ratio
and PSTSI between both groups (Table 2).

Immediate Postoperative Period. Patients showed significant sta-
tistical difference of PSTS ratio at the C6 level (P = .0088),
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PO PO 2 Days PO 4 Days PO 6 Days PO 2 Weeks PO 2 Months PO 6 Months

Preoperative

Table 2. PSTS of Each Cervical Vertebra.

Control Steroid Control Steroid Control Steroid Control Steroid Control Steroid Control Steroid Control Steroid Control

Steroid

0.40
0.45
0.52
0.57
0.62
0.45

0.393
0.43
0.51
0.57
0.64
0.44

0.51
0.53
0.56
0.62
0.62
0.53

0.40°
0.45%
0.52
0.60
0.65
0.45°

0.53
0.57
0.63
0.65
0.66
0.57

0.41°
0.49*
0.55°
0.6l
0.66
0.48°

0.57
0.62
0.67
0.69
0.71
0.62

0.44%
0.53%
0.61%
0.65
0.72
0.52%

0.62
0.66
0.71
0.76
0.76
0.66

0.49°
0.56*
0.60°
0.67%
0.73

0.55?

0.64
0.68
0.75
0.8l
0.8l
0.69
24.40
11508

0.56*
0.61
0.64*
0.70°
0.78
0.60%

0.59
0.65
0.71
0.8l
0.85
0.65

186

0.53
0.62
0.67
0.74*
0.85
0.61%

0.44
0.53
0.60
0.65
0.68
0.52

0.36
0.48
0.61
0.69
0.73
0.48

PSTS C3
PSTS C4
PSTS C5
PSTS Cé6
PSTS C7
PSTSI

20
11300

2.84

02
15152

13.20*
10996

146*
11080

7.28%

9756

Drain (in mL)

10628 9952 10116 9764 9968 9736 9976
0.8

1.72

10522
0.68°

10716
8.52

10 160

CBC (cells/mm?)

0

0.28°

4.44 1.68°

2.08°

VAS for dysphagia

mJOA
NDI

16.48
7.04

16.52
6.80

15.64 15.36
14.48 14.32

Abbreviations: PSTS, prevertebral soft tissue; PSTSI, PSTS index; PO, postoperative; CBC, complete blood count; VAS, Visual Analogue Scale; mJOA, modified Japanese Orthopedic Association; NDI, neck

disability index.
?Significant (p < 0.05).

whereas PSTS ratios at C3, C4, C5, and C7 were not statisti-
cally significant (P = .0552, .2251, .2945, and 1, respectively;
Figure 2)

Day 2, Postoperative Period. There was a statistically significant
difference of PSTS ratio at C3, C5, and C6 (P = .0075, .0010,
and .0003, respectively), whereas the data suggest no signifi-
cant difference at C4 and C7 levels (P = .0536 and .3307,
respectively).

Day 4, Postoperative Period. Showed statistical significance dif-
ference of PSTS ratio at C3, C4, C5, and C6 and no significant
statistical difference at the C7 level (P = .0001, .0051, .0003,
.0027, .3694, respectively).

Day 6, Postoperative Period. PSTS ratio showed significant sta-
tistical difference at cervical levels C3, C4, and C5 (P values:
<.0001, .0091, and .0225, respectively) and no statistical dif-
ference at C6 and C7 levels (P = .0706 and .7381,
respectively).

2-Week Postoperative Period. PSTS ratio at C3, C4, and C5 levels
showed statistically significant difference, whereas at C6 and
C7, there was no statistically significant difference seen (P =
.0001, .0167, .0006, .0512, and 1, respectively).

2-Month Postoperative Period. C3, C4 (P = .0002 and .0138)
showed statistical significance of PSTS ratio, whereas no sig-
nificant statistical difference was seen at C5, C6, and C7 (P =
4553, .2508, and .0689, respectively).

6-Month Postoperative Period. No significant difference was seen
at any level.

Clinical Results

The immediate postoperative period showed a statistical differ-
ence in the VAS score for odynophagia (P value = .0001)
between the 2 patient groups, but there was no significant
difference for radicular pain. Mean drain output in group 1 was
140 mL, and in group 2, it was 186 mL, which is statistically
significant (P = .0001).

VAS score for odynophagia showed a statistical significant
difference between the 2 groups on day 2, day 4, and day 6 and
at the 2-week postoperative period (P = .0001, .0002, .0001,
and .0003, respectively). However, VAS score for radiculopa-
thy showed no significant difference during the whole study
period. Drain output in the immediate postoperative period and
on days 2 and 4 showed statistical significance (P = .0001,
.0499, .0001).

However, mJOA and NDI showed no statistically signifi-
cant differences between groups at 6 months (P = 1.000 and
.3886, respectively). Similarly, WBC counts failed to show any
statistically significant difference between the 2 groups.

All patients, except 2 in whom 2-level fusion was done,
achieved bony union at the end of 12 months of follow-up,
which was confirmed with a CT scan, and no complications
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mmediate Post-Op

Figure 2. PSTS on preoperative and postoperative days.
Abbreviation: PSTS, prevertebral soft-tissue swelling.

were seen during the study period. The 2 nonunion patients
remained asymptomatic for that 1 year, and a decision was
made to continue monitoring these 2 patients.

Discussion

ACDF is a common surgery done nowadays for anterior cervi-
cal spine pathology mostly for cervical myelopathy or radicu-
lopathy because of disc prolapse anteriorly or any other
compressing structures. Among the many complications while
doing anterior cervical spine surgery, postoperative dyspnea
and dysphagia are the most common,' with one of the reasons
being soft-tissue edema leading to compression and dysphagia.
Various methods have been advised to prevent or reduce the
overall severity of this complication. These include delayed
extubation, use of IV steroids, and use of local steroid in the
retropharyngeal space.

Jeyamohan et al'' showed a significant reduction in post-
operative swallowing function and airway edema after using [V
dexamethasone in the perioperative period. In the prospective
study conducted by Emery et al,'? 33 patients received 3 doses
of IV steroids, whereas 33 patients received only saline, and no
significant differences were found between the 2 groups.

Lee et al'® used 40 mg local triamcinolone over morcel-
lized collagen sponge, whereas saline was used in the control
group, and recommended use of local steroids in ACDF
because it tends to reduce PSTS and postoperative dysphagia.
Koreckij et al'* conducted a similar study for multilevel
ACDF, where they used localized methylprednisolone in the
steroid group and control group; they found reduction in dys-
phagia in the immediate postoperative period. However, in a
randomized trial conducted by Haws et al,'> where the authors
divided 104 patients into 2 groups of local steroid and control,
no significant difference was found between the 2 groups.
This has led to a debate regarding the use of local steroids
in ACDF.

Suk et al,8 in their study, had maximal PSTS on day 3,
whereas our study had maximal PSTS on day 2 in the control

PSTS Index
07
06
0s

Pre-Op Day 1 Day 2 Day4 Day 6 dayld Day60 Day180

g PSTS| STEr0Id g PSTSI Control

Figure 3. Line diagram showing decrease in PSTSI with decreasing
trend.
Abbreviation: PSTSI, prevertebral soft-tissue swelling index.

VAS score for Dysphagia

Post op Day 2 Day4 Day 6 2 ks

—STETOI0 e CONErOI

Figure 4. Line diagram showing decrease in dysphagia with decreasing
trend.
Abbreviation: VAS, Visual Analogue Scale.

group and immediate postoperative period in the steroid group,
with decreasing trend later. However, PSTSI showed a signif-
icant difference between the 2 groups in the immediate post-
operative period; on the second, fourth, and sixth days; and
2 weeks postoperatively suggesting that there is reduction in
the PSTS following ACDF in patients when a local retrophar-
yngeal steroid was used (Figure 3). Particularly on postopera-
tive day 2 and day 4, there was significant reduction in the
PSTS in the steroid group compared with the control group,
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when the risk of prevertebral soft-tissue related complications
are highest. The PSTSI nullifies the differences seen among
individuals, such as width of the vertebral body or any other
abnormality of the neck or retropharyngeal space. Hence, the
PSTSI helps us compare with other postoperative patients and
also with themselves.

In our study, we found that the VAS score for odynophagia in
the immediate postoperative period; on days 2, 3, 4, and 6; and at
2 weeks was less in the steroids group compared with the control
group (Figure 4). These results were comparable to those of Lee
et al'® and Koreckij et al,'* which showed similar outcomes. In
our study, the mJOA and NDI were not statistically significant
during the follow-up at 2 weeks, 2 months, and 6 months post-
operatively between the 2 groups. This suggests that local ster-
oids do not have significant effects on long-term results. Lee et al
found a reduction in drain output between the 2 groups, but it
was statistically insignificant. However, in our study, we found a
statistically significant reduction in drain output on postopera-
tive days 2 and 4."° This suggests that locally available steroids
reduce the inflammation and effusion during the postoperative
period, leading to reduced drain output.

Major concerns regarding the use of local steroids were non-
union and increased chances of esophageal perforation. In a
recent study, conducted by Jenkins etal,'® where they randomized
patients into IV steroid and local steroid groups, they found 2
cases of pseudoarthrosis in 2 patients in the local steroid group
after a period of 1 year. In our study, at the 1-year follow-up, CT
scans showed that 2 patients from each group (ie, the steroid and
control groups) had signs of nonunion, making both the groups
comparable and ruling out the effect of steroids on union.

Esophageal perforation is one of the most dreadful compli-
cations of ACDF, with an incidence of 0.02% to 1.52%."
Local steroid use decreases the potential for soft-tissue injury
to heal on its own and increases the chances of perforation.
Two cases have been reported in the literature of esophageal
perforation after local retropharyngeal steroid use, though these
patients were on chronic steroids, which we have excluded in
our study.'® Limitations of our study are a small sample size,
use of only VAS score for assessment of dysphagia, the fact
that it was a single-institute study, short-term follow-up, radia-
tion exposure, and no involvement of multilevel discectomy
(more than 2-level discectomy).

In conclusion, we would like to remark that use of a local
steroid in the retropharyngeal space reduces the PSTS in ACDF
and reduces postoperative odynophagia in the short-term, thus
helping in early recovery of patients, without any complications.
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