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Introduction

The anterior cervical Smith–Robinson approach is com-
monly used for the treatment of various cervical spine 
pathologies [1, 2], and the clinical outcome is generally 
promising. However, a series of complications related to 
this approach have been documented [3–5]. Dysphagia, 
or swallowing problem, is one of the complications that 
occurs frequently [5–7]. Although having been proved to 
be the secondly common complication of anterior cervical 
spine surgery [8], dysphagia is poorly investigated for its 
self-resolving nature. In fact, dysphagia had significantly 
higher self-reported disability and lower physical health 
status [9]. Severe and persistent dysphagia may lead to 
some catastrophic event such as not eating or drinking nor-
mally and, pneumonia [10–12]. Therefore, removing the 
hardware becomes the only option for some patients with 
the dysphagia [13].

Previous clinical studies showed that dysphagia easily 
occurred in the early postoperative period, and its symp-
toms were particularly serious in this phase [14–16]. In the 
current study, we mainly concentrated on the early dys-
phagia after the cervical spine surgery, which happened 
at first month postoperatively. We aimed to determine the 
incidence of early dysphagia with a retrospective data of 
186 consecutive patients. Furthermore, an attempt was also 
made to identify the possible risk factors.

Materials and methods

A total of 256 patients underwent anterior cervical spine 
surgeries between 1 January 2009 and 31 December 2011 
in the study hospital. Seventy patients were excluded 
because of the uncomplete medical data, preoperative 
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existing dysphagia, or losing follow-up. So 186 patients 
were involved in this study, including 114 males and 72 
females. The average age of the study group was 51.1 years, 
ranging from 23 to 80 years. Patients in this study were 
operated by the same experienced team of surgeons in our 
hospital. Following a satisfactory general anesthesia, the 
anterior cervical spine surgery was started with a right-
sided incision. Deep retractors were used to provide a nice 
exposure of the surgical site. Different procedures, includ-
ing anterior cervical discectomy and fusion (ACDF), ante-
rior cervical discectomy, corpectomy and fusion (ACCF), 
disc replacement, arthroplasty, focal cleaning, and dynamic 
cervical instrument (DCI) were performed as indicated on 
the basis of the patients’ presentation and preoperative stud-
ies. Allograft or iliac crest autograft was used per surgeon 
preference. Anterior plating was performed in selective 
patients using Slim-loc, Codman, Reflex Hybrid, Atlantis 
Vision, and Trinica or Stella.

Dysphagia happened during the first month after pro-
cedures were evaluated via clinical assessment, telephone 
surveys or letter contacts. The symptoms of dysphagia 
included difficulty with solid or liquid foods, pain when 
swallowing, food residue, and coughing when eating. Com-
plaint due to unhealing surgical site pain was excluded. 
The presence of dysphagia was determined by the ques-
tion “Do you have any swallowing difficulty”. If responses 
were symptomatic, then further information was obtained 
to determine its severity by the dysphagia grading sys-
tem defined by Bazaz et al. [14–16]. In brief, the system 
defines four grades: none, mild, moderate, or severe dys-
phagia based on the subjective symptoms. Patients with 
no episodes of swallowing difficulty were graded as hav-
ing “none”. Mild dysphagia was defined as rare episodes 
of dysphagia, which was not a significant clinical problem 
in these patients. Moderate dysphagia was defined as occa-
sional swallowing difficulty with specific foods (i.e., bread 
or steak). Severe dysphagia was defined as frequent diffi-
cult swallowing with a majority of foods.

To find out the possible risk factors of early dysphagia 
after anterior cervical spine surgery, demographic infor-
mation and procedural characters were collected to deter-
mine their relationships with dysphagia. The demographic 
information included diagnosis, gender, age, systematic 
comorbidity, course of disease, smoking, and alcohol use. 
Procedural characters included type of procedure, levels for 
surgery, use of plate, plate type, length of incision, duration 
of surgery, estimated blood loss, duration of postoperative 
drainage, and the protrusion length of plate (Fig. 1).

All statistics analyses were performed using the Statis-
tical Packages for Social Sciences v13.0 (SPSS, Chicago, 
IL). Univariate analyses were used to evaluate potential 
risk factors associated with postoperative dysphagia. For 
quantitative variables, means and standard deviations were 

calculated. Differences were tested using the t test for sym-
metrically distributed variables and the nonparametric 
Wilcoxon test for those that were not. For categorical vari-
ables, contingency tables were used to assess association 
by Fisher’s exact test. The variables with univariate P < 0.2 
were considered as candidates for multiple logistic regres-
sion using Stepwise forward method [17]. A P < 0.05 was 
accepted as significant.

Results

A total of 50 patients developed early dysphagia, including 
23 males and 27 females. The incidence of early dyspha-
gia after anterior cervical spine surgery was 26.9 % in this 
study. According to the Bazaz dysphagia grading system, 
mild, moderate and severe dysphagia were found in 30, 14, 
and 6 patients, respectively. By the time of last follow-up, 
all dysphagia resolved themselves with or without dietary 
restriction except a old female case. However, this patient 
improved quickly after the plate was removed.

Univariate analysis showed five factors that had sig-
nificant association with dysphagia after anterior cervical 
spine surgery (Tables 1, 2). These factors included female, 
advanced age, multi-levels surgery, the utilization of plate, 
and a big protrusion of the plate.

Multiple logistic regression using Stepwise forward 
method tested the eight significant factors by univari-
ate analysis as well as those parameters with a P < 0.2. 
Therefore, parameters evaluated by multivariate analysis 

Fig. 1  Plate protrusion: from the anterior surface of the vertebral 
body to that of the plate at its most cephalad aspect
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included gender, age, type of procedure, levels for sur-
gery, use of plate, type of plate, and protrusion length 
of plate. Three independent significant risk factors, 

including females, advanced age, and a big protrusion 
of the plate were identified by this multivariate analysis 
(Table 3).

Table 1  Univariate analysis 
results for numerical variables

Variables with symmetrically 
distributed data are presented 
with means ± standard 
deviations and t test P value; 
those with asymmetrical 
distributed data are presented 
with medians (range) and 
Wilcoxon test P values

Factors Total cohort Dysphagia group No dysphagia group P value

Age (months) 51 (23–80) 59 (40–80) 48 (23–77) <0.001

Course of disease 
(months)

21 (0–240) 20.6 (0–120) 21.0 (0–240) 0.994

Length of  
incision (cm)

4.9 (3.0–8.0) 4.8 (3.0–6.0) 4.9 (3.0–8.0) 0.641

Duration of  
surgery (months)

139 (40–39) 145 (69–240) 137 (40–390) 0.521

Estimated blood  
loss (ml)

74 (10–600) 50 (10–600) 50 (10–400) 0.607

Postoperative  
drainage (h)

26 (12–50) 27 (12–48) 26 (12–50) 0.382

Protrusion of  
plate (mm)

3.5 (−2.9–8.1) 4.9 (0.4–8.1) 2.9 (−2.9–8.0) <0.001

Table 2  Univariate analysis 
results for categorical variables

CPLL calcification of posterior 
longitudinal ligament, ACDF 
anterior cervical discectomy and 
fusion, ACDCF anterior cervical 
discectomy, corpectomy and 
fusion, ACDR anterior cervical 
disc replacement

Variable and  
subcategories

N with dysphagia P value Variables and  
subcategories

N with  
dysphagia

P 
value

Gender Type of procedure

Male 22 (114) 0.006 ACDF 37 (135) 0.166

Female 27 (72) ACDCF 9 (22)

ACDR 1 (13)

Cervical arthroplasty 1 (6)

Others 1 (10)

Comorbidity Levels for surgery

Yes 13 (32) 0.054 1 22 (113) 0.023

No 36 (154) 2 24 (67)

3 3 (6)

Smoking or alcohol use Type of plate

Yes 4 (25) 0.207 Slim-loc 33 (111) 0.066

No 45 (161) Codman 5 (11)

Reflex hybrid 4 (22)

Atlantis vision 6 (10)

Others 0 (4)

Diagnosis

Cervical  
spondylosis

42 (143) 0.729

Trauma 3 (19)

Tumor 1 (5)

Tuberculosis 0 (2)

CPLL 0 (1)

Unstable cervical 
spine

0 (1)

Disc herniation 3 (15)

Use of plate

Yes 47 (189) 0.012

No 2 (28)
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Discussion

Dysphagia is increasedly recognized as a common compli-
cation after anterior cervical spine surgery [8]. A review of 
the literature yields an largely varied incidence of postop-
erative dysphagia, ranking from 3.0 to 88.8 % [5, 18]. The 
following reasons may account for its wide range: firstly, 
the study designs. A prospective design tends to report a 
high incidence of postoperative dysphagia compared to that 
in a retrospective design [9, 19], secondly, how the dyspha-
gia is evaluated. Edwards et al. [18] found that dysphagia 
was underreported by 80 % when only the surgeon records 
were used. Thirdly, the period at which the dysphagia is 
concerned. Most dysphagia happen in the first month, and 
as time going on, they resolve themselves [7, 9, 16]. In the 
current study, we mainly dealt with the early dysphagia, 
and we reported a incidence of 26.9 %, which is consistent 
with literature [9, 20].

To our knowledge, there is no universal standard for 
the diagnosis of dysphagia. While most studies determine 
the presence of dysphagia via the subjective complaints of 
the patients [9, 14, 15, 21]. Fluoroscopic swallow studies 
and electromyography had never been used to gain objec-
tive evidence of dysphagia [12, 22]. Siska et al. [23] also 
reported a way using the swallowing scale. Unfortunately, 
the objective method is not sensitive enough to discover all 
the existing dysphagia, It was showed that nearly one-third 
(7 of 19) of patients shown to have significant dysphagia 
on radiographic examination had no subjective dysphagia 
[19]. And ways using swallowing scale are complicated to 
be carried out. So we used a subjective way described by 
Bazaz et al. [14] in this study. It determined and graded a 
dysphagia by simply asking whether there was some dif-
ficulty in swallowing and how they influence the daily life. 
However, when persistent dysphagia happened or a esopha-
geal fistula was doubted, we chose to do the barium swal-
low studies.

It is well-known that swallowing difficulty is related to 
recurrent laryngeal nerve injury, esophagus injury, local 
edema or hematoma, and formation of scar. But the risk 
factor for postoperative dysphagia have not been well-
demonstrated. Being female is a risk factors of postop-
erative dysphagia, which has been identified in several 
studies [15, 24, 25]. The prevalence ratio in our study 

also suggested that female patients were almost five times 
likely to develop early postoperative dysphagia than male 
patients. This might be related to the overall small ana-
tomic structure in women. Consistent with the previous 
study reported [9, 24], patient age was also found to have 
a significant effect on the occurrence of dysphagia in the 
current study, not surprising given that anatomic and phys-
iologic changes associated with aging predispose elderly 
patients to dysphagia. Our results also supported that 
multi-level surgery resulted in more postoperative dys-
phagia than one level surgery [24, 26], although it is not 
significant in the multi-factors analyze. This is likely sec-
ondly to a much aggressive surgical invasion, especially 
the continuous retraction to the esophageal [27]. Further-
more, we found that the use of plate may be a predispos-
ing factor, which contradict the result of previous study 
in which the use of instrumentation was not found to be a 
risk factor for dysphagia [16]. Therefore, further investiga-
tion should be performed to identify the effect of instru-
mentation use on dysphagia.

Anterior cervical hyperosteophytosis can lead to dys-
phagia alone [28, 29], bigger and thicker plate tend to cause 
a dysphagia [15], and even a anterior cervical hyperlordosis 
may aggravated a dysphagia [30]. All these imply that an 
excessive protrusion from the cervical vertebrae due to var-
ious reasons may be a independent risk factor of dysphagia 
after anterior cervical surgery. Chin et al. [21] only con-
cerned the thickness of plate, but the distance between plate 
and vertebrae was neglected. So in this study, we compared 
the total protrusion length of plate in dysphagia group with 
no dysphagia group on the postoperative X-ray graphs. As 
a result, there was a bigger protrusion about 1.4 mm in the 
dysphagia group, which was significantly different. Since 
plates represent a mass between the pharynx or esophagus 
and the spine, bigger protrusion means more obstruction 
and oppression to the passage of foot. This result confirmed 
what was commonly thought which indicated that a exces-
sive protrusion need to be avoided when the operations are 
being performed.

Dietary modification is recommended in patients with 
dysphagia to prevent material from entering the airway, 
and it may reduce the risk of airway obstruction or aspi-
ration pneumonia [19]. To those with persistent dysphagia, 
removal of the hardware may be a wise choice in some 
patients.

Limitations of this study included the relatively small 
sample size and not providing an objective evaluation of 
dysphagia. And with a retrospective design, it couldn’t 
eliminate the influence of other confounding factors when 
one factor was analyzed. Moreover, the present study only 
concentrated whether there was a dysphagia in the first 
1 month after surgery, how the dysphagia evolved since 
then was unknown.

Table 3  Multivariate analysis result

Variables Odds ratio 95 % confidence 
interval

P value

Gender 4.796 1.292–17.761 0.019

Age 1.162 1.077–1.253 <0.001

Protrusion of plate 9.082 4.179–19.738 <0.001
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In conclusion, there is a relatively high incidence for 
early dysphagia after anterior cervical spine surgery, which 
may be attributable to multiple factors. Patients should be 
adequately counseled about this postoperative complica-
tion. Minimization of surgical invasiveness, avoidance of 
continuous retraction to the esophageal, adequate removal 
of the osteophyte, and rational location of the hardware 
are suggested to decrease the occurrence of dysphagia for 
patients scheduled to anterior cervical surgeries, especially 
for those with risk factors.
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