
Page 1 of 4

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2018;6(Suppl 2):S99atm.amegroups.com

Editorial

Current strategies of reduce the rate of dysphagia and dysphonia 
after anterior cervical spine surgery and role of corticosteroids
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Anterior cervical spine surgery via Smith-Robinson 
approach (include anterior cervical discectomy and fusion, 
anterior cervical corpectomy and fusion, and anterior 
cervical disc arthroplasty) is one of the most commonly 
surgical procedures in treatment of degenerative cervical 
spine diseases and cervical spine trauma (1-3). The vagus 
and recurrent laryngeal nerves are not visualized at the 
surgical procedures, and the distension of the peri-vertebral 
tissues can’t be avoided. Therefore, the dysphagia and 
dysphonia are two well-known complications after anterior 
cervical spine surgery (4-7). Although most dysphagia 
and dysphonia are mild, transient, and usually reversible, 
the severe and persistent dysphagia or dysphonia is the 
major complication, will significantly influence the clinical 
outcomes and increase the medical costs, sometimes induce 
post-operative airway obstruction.

Current strategies to reduce postoperative 
dysphagia and dysphonia

Many factors had proved may have related to the dysphagia 
or dysphonia, such as: gender, age, smoking status, 
operative time, retraction pressure and time, the numbers 
of surgical levels, use bone morphogenetic protein (BMP) 
or recombinant human BMP (rhBMP), use plate, secondary 
procedure, surgeons’ technique factors and psychiatric 
factors (7-9). 

To reduce the dysphagia and dysphonia, the previous 
surgeons and researchers did lots of jobs. Siska et al. (9) 
used the swallowing-quality of life questionnaire to assess 
the dysphagia, they found that the smokers had lower 
scores than the nonsmokers at 3 weeks after surgery, quit 
smoking before operation may reduce the dysphagia. Chen 
et al. (10) developed a preoperative tracheal/esophageal 
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traction exercise for patient preformed the anterior cervical 
spine surgery, they found that second- to fourth-level 
fusion patients in the tracheal/esophageal traction exercise 
group had significant better Bazaz scores than the patients 
in the control group at 3 weeks after operation, suggested 
that tracheal/esophageal traction exercise can reduce the 
dysphagia for patients with anterior multiple-level cervical 
spine fusion. 

In the surgical procedure of anterior cervical spine 
surgery, the retraction pressure may injury the soft tissue 
and induce the complications of dysphagia and dysphonia 
(11,12). Ratnaraj et al. (13) reported that increased neck 
retraction time is one risk factor of postoperative dysphagia, 
meanwhile, to adjust the endotracheal tube cuff pressure 
at 20 mmHg during the period of neck retraction can 
reduce the rate of patients with postoperative sore throat. 
Mendoza-Lattes et al. (12) suggested the dynamic retraction 
intra-operatively may be associated with a lower incidence 
of postoperative dysphagia. Pattavilakom and Seex (14) 
designed a novel retractor system (named Seex retractor 
system), which based on the principle that use the bone 
fixation to provide the retractor blade with an axis of 
rotation inside the surgical wound, with advantage of reduce 
retraction pressure, had trend less rate of postoperative sore 
throat, dysphagia, and dysphonia. 

Moreover, Tian et al. (15) found that the dC2–C7 
angle (dC2–C7 angle is calculated by formula: dC2–C7 = 
postoperative C2–C7 angle − preoperative C2–C7 angle) >5 
degrees will significantly increase the chance of developing 
postoperative dysphagia, suggested to avoid the over-
enlargement of cervical lordosis in anterior cervical spine 
surgery. 

The anterior cervical spine plate is also accused the 
reason of dysphagia. Lee et al. (16) compared two different 
designed plates (the Atlantis plate and Zephir plate, both of 
them from the Medtronic Danek company, but the Atlantis 
plate has thicker and wider than the Zephir plate), the 
results shown that permanent rate of dysphagia is 13.6% 
for the Atlantis plate group and 3.58% for the Zephir plate 
group, suggested the smaller and smoother profile plate can 
reduce the incidence of postoperative dysphagia. Recently, 
several kinds of zero-profile anchored spacer have designed 
and developed, Liu et al. (17) compared 28 patients treated 
by zero-profile anchored spacer and 32 patients treated 
by traditional cage-plate system, with the mean follow-up 
time of 23.8±6.6 months (range, 12–36 months), the rate 
of dysphagia in zero-profile anchored spacer is 1/28 (3.6%) 
and 1/28 (3.6%) at 3 months after operation and final 

follow up, respectively, significantly less than the cage-plate 
group of 8/32 (25%) and 7/32 (21.9%) at 3 months after 
operation and final follow up, respectively. The zero-profile 
anchored spacer may the alternative technique to reduce to 
postoperative dysphagia.

The anterior multi-level cervical spine surgery or 
secondary procedure are independently risk factors for 
postoperative dysphagia and dysphonia, Mehra et al. (18)  
followed up 129 patients that performed multilevel 
procedure (high-cervical above C4 and low-cervical 
below C6) and/or revision, total of 35 (27%) patients had 
postoperative voice complaint, and 62 (48%) patients had 
swallowing complaint, after 1 year postoperatively, 28% and 
9% patients still had the persist voice complaint and voice 
complaint. Wu et al. (19) conducted a logistic regression 
model also found that the multilevel cervical spine surgery 
patients had high risk of postoperative dysphagia. In study 
of Danto et al. (20), the patients performed anterior cervical 
spine surgery ≥4 levels had about 4-fold increased risk (with 
odds ratio =4; 95% CI: 1.1–13.8) of developing dysphagia 
and/or dysphonia than the single level patients. The surgical 
levels and whether it is a revision surgery are depended on 
the patients’ diseases, therefore, for these patients, may be 
to consider altering the posterior approach.

The role and effect of corticosteroids

Besides above current strategies, the administration of 
corticosteroid is one of the most important ways to reduce 
the postoperative dysphagia and dysphonia in anterior 
cervical spine surgery. 

Recently, the Jenkins et al. (21) conducted a single-
blinded, prospective randomized controlled trial to compare 
local or intravenous corticosteroids vs. placebo on the 
likelihood of dysphagia and dysphonia following anterior 
cervical discectomy and fusion. Total of 75 patients were 
randomized assigned into three different groups of control 
(placebo without steroid, N=21), IV (intravenous) steroid 
(IV 10 mg dexamethasone at the time of closure, N=25), 
and local steroid (local 40 mg triamcinolone, N=29). The 
surgery is performed with the standard Smith-Robinson 
technique, using an interbody spacer and cervical plate in 
all cases. The study is blinded to patients, but not to the 
surgeons and surveyors. Bazaz classification and EAT-10 
(Eating Assessment Tool-10) was used as primary outcome 
to evaluate the dysphagia, VHI-10 (Voice Handicap 
Index-10) was used as primary outcome to evaluate the 
dysphonia. Secondary outcomes include the visual analog 
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scale for neck pain, neck disability index, surgical site 
infection, pseudarthrosis, and reoperation.

In study of Jenkins et al. (21), both IV and local steroid 
groups had significantly less severe dysphagia and neck pain 
than the control group. Additionally, the patients in local 
steroid group showed better outcomes of dysphagia and 
neck pain than these in IV steroid group. 

Previously, there also had several studies focus on the 
effect of IV or local steroid on postoperative anterior 
cervical spine surgery. Jeyamohan et al. (22) conducted 
a randomized controlled trial include 112 patients, 56 
of them received intravenous 0.2 mg/kg dexamethasone 
intraoperatively, followed by 4 doses of 0.06 mg/kg 
dexamethasone (every 6 hours for the first 24 hours) 
postoperatively, other 56 patients received equivalent 
volume of saline as control group, they also found that the 
IV steroid group had significantly less rate of postoperative 
severity of dysphagia. The result of IV steroid reduce the 
severe dysphagia was also supported by study of Song  
et al. (23). Additionally, Song et al. (23) reported that the IV 
steroid groups had lower prevertebral soft-tissue swelling, 
but whether the dysphagia related to the prevertebral soft-
tissue swelling is still unclear. 

However, for the effect of local steroid, Haws et al. (24) 
conducted another single-blind prospective randomized 
controlled trial include 104 patients, 55 patients in 
local steroid group received 40 mg Depo-Medrol 
retroesophageally, other 49 patients in control group 
received same volume saline, the results showed that no 
additional benefit was provided by local steroid. Therefore, 
the effect of local steroid on reduce the rate of postoperative 
dysphagia is still debate. 

Complications and nonunion are the other major 
concerns of local steroid. Lee et al. (25) reported two 
delayed esophageal perforation cases who underwent 
anterior cervical spine surgery and retropharyngeal local 
steroid use. In study of Jenkins et al. (21), although without 
complications of surgical infection and esophageal injuries 
were observed, both two patients with nonunion are 
belong to the local steroid group, none of patients with 
nonunion in two other groups. Give to the lower incidence 
of nonunion and other complication, the limited number of 
included patients still can’t provide powder enough analysis 
to permit a significant difference. In fact, the IV steroid 
patients in study of Jeyamohan et al. (22) had significantly 
lower fusion rate than the control group at 6 months after 
operation (39.5% vs. 60%, respectively), but this difference 
was disappeared at 12 and 24 months after operation. 

Further larger sample studies are necessary to investigate 
the issues of fusion rate and complications. 

In summary, the study of Jenkins et al. (21) is a well-
designed clinical trial, provides novel knowledge of 
the effect of IV and local steroid use to prevent the 
postoperative dysphagia and dysphonia. The results of 
this study also may change the clinical practice of spine 
surgeons. However, consider still without the evidence from 
multi-center larger sample clinical trial, the potential of 
catastrophic complications of esophageal perforation, and 
nonunion that may need secondary surgery, the routinely 
local steroid should be used with caution.
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