Clin Orthop Relat Res (2011) 469:658-665
DOI 10.1007/s11999-010-1731-8

SYMPOSIUM: CURRENT CONCEPTS IN CERVICAL SPINE SURGERY

What Is the Incidence and Severity of Dysphagia After Anterior

Cervical Surgery?

Jeffrey A. Rihn MD, Justin Kane MD,
Todd J. Albert MD, Alexander R. Vaccaro MD, PhD,
Alan S. Hilibrand MD

Published online: 8 December 2010
© The Association of Bone and Joint Surgeons® 2010

Abstract

Background Existing studies suggest a relatively high
incidence of dysphagia after anterior cervical decompres-
sion and fusion (ACDF). The majority of these studies,
however, are retrospective in nature and lack a control
group.

Questions/purposes We therefore (1) prospectively
determined the incidence and severity of dysphagia after
ACDF using lumbar decompression patients as a control
group; and (2) determined which factors, if any, are asso-
ciated with increased postoperative dysphagia.

Methods Patients undergoing either one- or two-level
ACDF (n =38) or posterior lumbar decompression
(n = 56) were prospectively followed. Baseline patient
characteristics were recorded. A dysphagia questionnaire
was administered preoperatively and during the 2-week,
6-week, and 12-week postoperative visits. We found no
differences in patient age, body mass index, or the preop-
erative incidence and severity of dysphagia between the
cervical and lumbar groups. We compared the incidence
and severity of dysphagia between the patients who had
cervical and lumbar surgery.
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Results Postoperatively, 71% of patients having cervical
spine surgery reported dysphagia at 2 weeks followup.
This incidence decreased to 8% at 12 weeks followup. The
incidence and severity of dysphagia were greater in the
cervical group at 2 and 6 weeks followup with a trend
toward greater dysphagia at 12 weeks followup. Body
mass index, gender, location of surgery, and the number of
surgical levels were not related to the risk of developing
dysphagia. We observed a correlation between operative
time and the severity of postoperative dysphagia.
Conclusions Dysphagia is common after ACDF.
The incidence and severity of postoperative dysphagia
decreases over time, although symptoms may persist at
least 12 weeks after surgery.

Level of Evidence Level II, prospective, comparative
study. See Guidelines for Authors for a complete descrip-
tion of levels of evidence.

Introduction

The Smith Robinson approach to anterior cervical surgery
was described over 50 years ago [26]. This approach is
still commonly used to perform a variety of anterior cer-
vical procedures that address symptomatic cervical disc
herniation and cervical spondylosis, including anterior
discectomy and fusion, anterior corpectomy and fusion,
and, more recently, cervical disc replacement surgery.
Generally speaking, these procedures provide return to
function and pain relief and a low incidence of major
complications [1, 10, 14, 19, 21, 22, 25, 26]. The most
common patient complaint after this procedure is dyspha-
gia; the reported incidence of which is up to 69% in the
early postoperative period [12, 29, 30]. The proposed
causes of postoperative dysphagia include recurrent
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laryngeal nerve palsy, esophageal ischemia and reperfusion
injury, and local soft tissue swelling. Risk factors for
developing postoperative dysphagia are debated in the lit-
erature. Several studies have suggested that deflating and
reinflating the endotracheal cuff after placement of
retractors, minimizing endotracheal cuff pressure, and
minimizing the duration and pressure of intraoperative
retraction may decrease the incidence of postoperative
dysphagia [2, 13, 16, 24]. Other studies suggest, however,
that these interventions have no effect on postoperative
dysphagia [3, 23]. Various intraoperative and patient fac-
tors (ie, age, gender, body mass index, operative time,
estimated blood loss, number of levels of surgery, location
of surgery, and plate thickness) have been investigated as
potential risk factors for postoperative dysphagia with
inconsistent findings [4, 7, 17, 18, 23, 27, 29]. Fortunately,
postoperative dysphagia is typically a transient phenome-
non. Persistent, debilitating dysphagia is relatively
uncommon [4, 29].

Many of the existing studies that have evaluated the
incidence and severity of dysphagia after anterior cervical
surgery are retrospective in nature [5, 7, 8, 10, 15, 19, 20,
28, 31-33]. Edwards et al. [9] showed the incidence and
severity of dysphagia after anterior cervical spine surgery
was underreported by physicians in the medical chart.
Recent prospective studies show postoperative dysphagia
is a more common problem than previously reported [4, 7,
12, 23, 24, 27]. The only prospective study on postoper-
ative dysphagia that includes comparison with a lumbar
control group is that by Smith-Hammond et al. [27], a
study limited by the fact that only 17 of 38 (45%) patients
having anterior cervical spine surgery in the study were
seen for a followup visit beyond the initial postopera-
tive evaluation, which occurred an average of 2 days
postoperatively.

We therefore (1) prospectively determined the incidence
and severity of dysphagia after anterior cervical decom-
pression and fusion (ACDF) using lumbar decompression
patients as a control group; and (2) determined which
factors, if any, are associated with increased postoperative
dysphagia.

Table 1. Baseline patient characteristics

Patients and Methods

We prospectively enrolled 94 patients undergoing one of
two types of surgery from April 2008 to July 2008: (1) 38
undergoing one- or two-level anterior cervical decom-
pression (ie, either two-level discectomy or one-level
corpectomy) and fusion; and (2) 56 undergoing posterior
lumbar decompression (ie, discectomy or laminectomy) or
placement of an interspinous spacer for degenerative dis-
ease. The indications for cervical surgery were one- or two-
level cervical spondylosis and/or disc herniation with
radiculopathy that was unresponsive to conservative treat-
ment. The indications for lumbar surgery were single or
multilevel lumbar stenosis and/or disc herniation with
radiculopathy and/or neurogenic claudication that was
unresponsive to conservative treatment. We excluded from
the study patients who had prior anterior cervical surgery,
who underwent greater than two-level cervical surgery, or
who underwent surgery for an etiology other than degen-
erative disease (ie, trauma, infection, and tumor) from this
study. There were 46 male and 48 female study patients
with an average age of 49 years (range, 20-82 years).
There were no differences between the patients having
cervical and lumbar surgery in regard to age (p = 0.73),
body mass index (BMI) (p = 0.22), or preoperative inci-
dence (p = 0.40) or severity (p = 0.20) of dysphagia
(Table 1). There was a higher percentage of female
patients in the cervical group compared with the lumbar
group (p = 0.001). Before patient enrollment, approval for
this study was obtained from the Institutional Review
Board. We obtained informed consent to participate in the
study from all study patients.

During a preoperative visit we asked patients to com-
plete a demographic and medical history questionnaire and
a dysphagia survey. The survey consisted of a dysphagia
numeric rating scale (range, 0—10) and a dysphagia ques-
tionnaire [4]. The answers to the questions comprising the
dysphagia survey were used to score the degree of dys-
phagia as none, mild, moderate, or severe according to a
previously published dysphagia scoring system [4]. This
scoring system inquires about the frequency with which the

Characteristic Cervical Lumbar p Value
Age (years, range) 48.4 (31-82) 49.3 (20-82) 0.73
Gender (percent female) 71 38 0.001
Body mass index (range) 29.8 (20.3-54.2) 28.0 (18.8-39.2) 0.22
Operative time (minutes, range) 107 (69-224) 87 (39-190) 0.002
Preoperative dysphagia numeric rating score 0.03 0.13 0.20
Frequency of preoperative dysphagia 0/38 (0%) 1/56 (1.8%) 0.40
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patient has difficulty swallowing liquids and/or solids with
an increased severity of dysphagia assigned to patients with
more frequent episodes of dysphagia and episodes of
dysphagia that involve liquids [4]. We recorded the type of
surgical procedure and the length of the procedure.

All surgeries were performed at a single institution. All
patients in the cervical group underwent a left-sided ante-
rior approach through a transverse incision and had fusion
surgery performed with the use of structural allograft bone
and anterior plate and screw fixation. The type of plate was
not standardized for this study and varied depending on
surgeon preference. No patients received recombinant
human bone morphogenetic protein-2 or any other bone
graft supplement or substitute. Self-retaining retractors
were used for all cervical procedures. The endotracheal
cuff was not deflated then reinflated after retractor place-
ment. The average operative time was greater (p = 0.002)
in the cervical group (Table 1). Of the patients undergoing
anterior cervical surgery, 16 (42%) had one-level surgery
and 22 (58%) had two-level surgery. Fourteen (37%)
patients having cervical spine surgery had surgery per-
formed at or above the C4-C5 level and 24 (63%) had
surgery performed below the C4-C5 level.

Postoperatively, a deep drain was used in the cervical
spine patients. The drain was discontinued on postoperative
Day 1 or when the drain output was less than 30 mL per
8-hour shift. Patients having lumbar spine surgery did not
receive a drain. Patients having either cervical or lumbar
spine surgery were discharged from the hospital to home
on postoperative Day 1 or 2. The use of postoperative
orthoses and a postoperative rehabilitation program was
not standardized and was at the discretion of the treating
surgeon.

The dysphagia survey was repeated at 2 weeks,
6 weeks, and 12 weeks postoperatively during regularly
scheduled followup appointments. Four of 94, 10 of 94,
and 15 of 94 patients who were not present for the regu-
larly scheduled 2-week, 6-week, and 12-week followup
appointment(s), respectively, completed the survey through
a telephone interview. At all time points, the survey was
administered by a spine research fellow (JK) who was not
directly involved with the clinical care of the study
patients.

A prior power analysis was performed assuming alpha
of 0.5 and power of 80% (standard). An effect size of 0.49
was calculated assuming that a difference in the mean
dysphagia numeric rating score between the cervical and
lumbar groups of 2.0 is clinically important (range, 0-10).
This represents a 20% difference in dysphagia between
groups. The SD used for both the cervical and lumbar
groups when calculating effect size was 1.8. Because prior
studies have not reported dysphagia using a 0 to 10 scale,
this SD was derived from prior publications that use a
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similar O to 10 visual analog scale to report neck pain [6,
11]. Based on this power analysis, 14 patients would be
required in each group.

Descriptive statistics were calculated, including fre-
quencies for categorical and variables and means, SDs, and
ranges for continuous variables. We used the Student’s
t-test and chi square test to determine differences in the
severity and incidence of postoperative dysphagia between
the cervical and lumbar groups. Repeated-measures anal-
ysis of variance was used to determine the differences in
the severity of dysphagia from baseline within each group
at each followup time period. Patients in the cervical group
were subdivided according to the location of surgery (ie,
C4-CS5 or higher versus C5-C6 or below) and the number of
levels of surgery (ie, those with one-level surgery versus
those with two-level surgery). The difference in the
severity and incidence of postoperative dysphagia between
these subgroups was determined using the Student’s t-test
and chi square test. We performed additional statistical
analysis to determine associations among age, BMI, gen-
der, operating room time, and the swallowing score. For the
categorical variable gender, we performed T statistics to
determine if there was a difference in the average swal-
lowing scores across the males and females. Similarly, we
performed T statistics to determine if there was difference
in the average age, BMI, and operating room time between
those patients with and those patients without postoperative
dysphagia at each followup time period. Chi square anal-
ysis was performed for the categorical variables gender and
the presence of postoperative dysphagia. Statistical analy-
ses were performed using SPSS Version 12.0.1 (SPSS Inc,
Chicago, IL).

Results

At the 2-week followup period, 71% of the patients having
cervical spine surgery reported some degree of dysphagia
according to the Bazaz dysphagia scoring system [4]
(Fig. 1). This decreased to 8% at the 12-week followup
period (Fig. 1). A greater incidence of dysphagia was
observed in the cervical compared with the lumbar group at
the 2-week (71% versus 14%, p < 0.001) and 6-week (26%
versus 7%, p < 0.001) time periods (Fig. 1). A greater
percentage (p < 0.001) of patients with cervical spine
surgery had moderate to severe dysphagia at the 2-week
time period than did patients with lumbar spine surgery:
61% versus 11%, respectively (Table 2). A similar trend
was observed when comparing the severity of postopera-
tive dysphagia between groups as measured by the
dysphagia numeric rating score (Table 3). Patients having
cervical spine surgery experienced an increase in the
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dysphagia numeric rating score at the 2-week and 6-week
postoperative time periods (p < 0.001) when compared
with preoperative scores and a trend toward an increased
dysphagia score at 12 weeks (p = 0.06). Patients having
lumbar spine surgery had no increase in the dysphagia
numeric rating score when compared with the preoperative
score at any of the followup time periods.

There were no differences at any of the followup time
periods in the incidence or severity of dysphagia when
comparing patients with two-level cervical surgery and
one-level cervical surgery (Tables 4, 5). Similarly, there
were no differences when comparing patients whose
location of surgery was at higher level(s) (ie, C4-C5 or
above) with those who had surgery on lower level(s) (ie,
C5-C6 or below) (Tables 5, 6). Patients with postoperative
dysphagia had a statistically similar age, gender, BMI, and
operative time when compared with those without post-
operative dysphagia at all followup time periods with the
exception of an increase operative time in those patients
who had dysphagia at the 12-week followup time period
(p = 0.04) (Table 5).

Discussion

The incidence of postoperative dysphagia after ACDF
varies widely in previous studies, ranging from 5% to 69%
[4, 7, 9, 12, 20, 27, 30-32] (Table 7). This disparity is
likely related to variations in study design and in the def-
inition and measurement of dysphagia. Many of the
existing studies of postoperative dysphagia are retrospec-
tive in nature and draw conclusions based on data that exist
in the medical chart. A recent study [9] showed that
postoperative dysphagia after anterior cervical spine sur-
gery was underreported by physicians in the medical chart.
We therefore (1) prospectively determined the incidence
and severity of dysphagia after ACDF using lumbar
decompression patients as a control group; and (2) deter-
mined which factors, if any, are associated with increased
postoperative dysphagia. [4, 7, 9, 12, 20, 27, 30-32].

Our study had several limitations. First, we had no
objective measurements of dysphagia. Although videoflu-
oroscopic swallow evaluation (VSE) is often considered
the “gold standard” in the evaluation of swallowing func-
tion, such objective measures of dysphagia are extremely
sensitive in patients undergoing anterior cervical surgery.

80.0% - =
i M Cervical ) ) ) )
1% Lumbar Table 3. Comparison of the dysphagia numeric rating score between
70.0% cervical and lumbar patients
60.0% Timeframe Cervical Lumbar p Value
50.0% - Preoperative 0.03 0.13 0.28
2 weeks 3.24 0.37 < 0.0001
05 6 weeks 132 0 <0.0001
30.0% - 26?0 12 weeks 0.26 0 0.05
20.0% - 14%
7% 8% . . . . .
10.0% - 5 Table 4. Comparison of dysphagia numeric rating score according
0% 2% . 0% to number of surgical levels
0.0% ) -
? p=41 P <.0001 P <.0009 P=06 Timeframe  One-level (n = 16) Two-level (n = 22) p Value
Pre-Op 2 weeks 6 weeks 12 weeks
2 weeks 2.5 3.8 0.20
Fig. 1 Comparison of the overall incidence of dysphagia between the 6 weeks 1.1 1.5 0.45
cerv.ical anq lumbar groups preoperatively and at each of the follow- 12 weeks 0.1 0.4 0.19
up time periods (ie, 2 weeks, 6 weeks, 12 weeks).
Table 2. Comparison of the incidence and severity of dysphagia between cervical and lumbar groups
Timeframe None Mild Moderate Severe p Value
Cervical Lumbar Cervical Lumbar Cervical Lumbar Cervical Lumbar
Preoperative 100.0% 94.6% 0.0% 5.4% 0.0% 0.0% 0.0% 0.0% 0.408
2 weeks 28.9% 85.7% 10.5% 3.6% 39.5% 8.9% 21.1% 1.8% < 0.0001
6 weeks 73.7% 92.9% 10.5% 0.0% 2.6% 7.1% 13.2% 0.0% 0.0009
12 weeks 92.1% 100.0% 5.3% 0.0% 2.6% 0.0% 0.0% 0.0% 0.06

@ Springer



662  Rihn et al.

Clinical Orthopaedics and Related Research®

Table 5. Comparison of age, gender, body mass index, and operative time in those with and without dysphagia at 2-, 6-, and 12-week followup

Timeframe Postoperative Age Percent BMI Operative time Percent at Percent 1-level
dysphagia (years) female (kg/m?) (minutes) or above C4 surgery
2 weeks Yes (n = 27) 48.1 70.4% 28.7 107.1 37.0% 37.0%
No (n = 11) 49.1 72.7% 32.6 107.7 36.4% 54.5%
p Value 0.80 0.88 0.28 0.95 0.97 0.32
6 weeks
Yes (n = 10) 46.4 80.0% 29.8 112.6 20.0% 50.0%
No (n = 28) 49.1 67.9% 29.8 105.2 42.9% 39.3%
p Value 0.51 0.47 0.98 0.43 0.20 0.56
12 weeks
Yes (n = 3) 43.0 66.7% 32.8 1353 0.0% 33.3%
No (n = 35) 48.8 71.4% 29.6 104.7 40.0% 42.9%
p Value 0.38 0.86 0.75 0.04 0.17 0.75

BMI = body mass index.

Table 6. Comparison of dysphagia numeric rating score according
to location of cervical surgery

Timeframe C4-C5 or above Below C4-C5 p Value
(n=14) (n =24)

2 weeks 24 3.8 0.17

6 weeks 0.6 1.7 0.07

12 weeks 0.1 0.4 0.26

In 2002, Frempong-Boadu et al. [12] performed a pro-
spective study of the incidence of dysphagia in anterior
cervical surgery patients, performing VSE on the patients
before and after surgery. These authors found 48% of
patients had objective evidence of dysphagia on VSE

preoperatively. None of these patients, however, had pre-
operative subjective complaints of swallowing difficulty.
Although objective evaluation of dysphagia provides
important information, patient-reported measures of dys-
phagia may be more clinically relevant. Second, there were
differences between groups at baseline that may have
affected the results of this study, including gender, opera-
tive time, and positioning of the patient (ie, prone versus
supine). These differences are reflective of the patient
population and nature of surgery of each group. Ideally, a
control group with similar positioning and operative time
would be used to control for operative variables. Third, our
data in this study may not be applicable to patients
undergoing anterior cervical surgery on greater than two

Table 7. Reported incidence of dysphagia after anterior cervical spine surgery

Study Prospective versus Number of Followup Control Percent postoperative
retrospective subjects group dysphagia
Current study Prospective 38 12 weeks Yes 70%
Lunsford et al. [19] Retrospective 253 7 years No 5%
Stewart et al. [28] Retrospective 73 22 months No 45%
Bose [5] Retrospective 97 N/A No 5.1%
Daniels et al. [8] Retrospective 2 N/A No N/A
Winslow et al. [31] Retrospective 497 3.3 years No 60%
Frempong-Boadu et al. [12] Prospective 23 1 month No 67%
Bazaz et al. [4] Prospective 249 12 months No 50.2%
Ratnaraj et al. [24] Prospective 50 1 week No 52%
Edwards et al. [9] Retrospective 166 6 months No 57%
Smith-Hammond et al. [27] Prospective 38 3 years Yes 47%
Yue et al. [32] Retrospective 74 11 years No 35.1%
Papavero et al. [23] Prospective 92 5 days Yes* 49.3%
Chin et al. [7] Prospective 64 1 month No 17.2%
Tervonen et al. [29] Prospective 102 6.1 months Yes® 69%

* Control group described in methods section but not reported in results; feontrol group of patients never intubated previously, no surgical

control group, no followup on controls; N/A = not available.
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levels, revision anterior cervical surgery, or anterior cer-
vical surgery for etiologies other than degenerative disease
such as trauma, infection, or tumor. We focused on the
most common anterior cervical procedures performed.
Inclusion of less commonly performed procedures and
indications for surgery would have likely led to the
enrollment of small numbers of patients within these sub-
groups, data from which would be difficult to interpret.
Fourth, the outcome measures that we used to measure the
incidence and severity of postoperative dysphagia (ie, the
Bazaz score [4] and dysphagia numeric rating score) are
not validated measures. It should be noted that the Bazaz
scores seem more severe than the dysphagia numeric rating
score in the cervical group. For example, the mean dys-
phagia numeric rating score is 3.24 in the cervical group at
2 weeks followup, whereas 61% of patients having cervical
spine surgery have moderate to severe dysphagia at
2 weeks according to the Bazaz score. This disparity is
reflective of the lack of validation of these two measures.
The Bazaz score [4] is, however, the most widely used
dysphagia measurement tool used to study postoperative
dysphagia in anterior cervical surgery, and therefore its use
in this study allows for the comparison of the results to the
results of prior studies. Finally, this study has relatively
short-term followup. Although the nature of dysphagia is
most commonly a transient finding in the early postoper-
ative period, there is a minority of patients who develop
long-term issues with swallowing. It will be important to
follow this patient population to gain a better understand-
ing of the long-term effects of anterior cervical surgery on
swallowing.

We found a relatively high incidence and severity of
dysphagia in the early postoperative period after ACDF.
The differences noted between the study and control
groups suggest postoperative dysphagia is the result of the
anterior cervical surgery itself rather than potential con-
founding factors such as general anesthesia or endotracheal
intubation. The incidence of dysphagia in the early post-
operative period after anterior cervical surgery in previous
prospective analyses ranges from 30% to 50% [4, 7, 12, 23,
24, 27]. Bazaz et al. [4] performed a prospective study on
221 patients on dysphagia after anterior cervical surgery.
These authors reported an overall incidence of postopera-
tive dysphagia of 50% at 1 month, 32% at 2 months, and
18% at 6 months. The incidence of moderate to severe
dysphagia at 6 months was 5%. Papavero et al. [23]
reported a 49% incidence of postoperative dysphagia after
anterior cervical surgery. This study only included fol-
lowup data out to the fifth postoperative day. Chin et al. [7]
prospectively studied the effect of plate thickness on
postoperative dysphagia after anterior cervical fusion sur-
gery. Patients with a plate that did not protrude past the
anterior margin of the preoperative anterior osteophytes

had a 30% incidence of dysphagia lasting a mean of
38 days compared with a 38% incidence of dysphagia
lasting a mean of 76 days in patients in whom the plate
extended past the anterior margin of preoperative anterior
osteophytes. The only existing prospective, controlled
analysis of postoperative dysphagia is that by Smith-
Hammond et al. [27], who compared patients undergoing
ACDF with those undergoing either posterior cervical or
posterior lumbar surgery. These authors reported that 47%
of patients having anterior cervical spine surgery had evi-
dence of dysphagia on postoperative VSE. The dysphagia
in 70% of these patients resolved within 2 months from
surgery, whereas 23% had some degree of dysphagia that
persisted for up to 10 months. In a large prospective study
of 310 patients undergoing anterior cervical surgery with
2-year followup, Lee et al. [18] reported a 54% incidence
of dysphagia at 1 month, an 18.6% incidence of dysphagia
at 6 months, and a 13.6% incidence of dysphagia at 2 years
postoperatively. We found a higher incidence of postop-
erative dysphagia in the early postoperative period than
previously reported with 71% of patients demonstrating
dysphagia at 2 weeks followup. The postoperative dys-
phagia was, however, relatively transient compared with
previous reports with only 8% of patients demonstrating
dysphagia at 12 weeks followup.

We did not find that the location of cervical surgery (ie,
high versus low) or the level of surgery (ie, one versus two)
affected the risk of developing postoperative dysphagia. It
should be noted, however, that the subgroup analysis
within the cervical surgery patients (ie, location and
number of levels of surgery) resulted in relatively small
group sizes (Tables 4, 6). Therefore, it is possible that there
was not adequate power to show differences that may exist
between these subgroups. These findings are consistent
with the findings of Smith-Hammond et al. [27] and Chin
et al. [7]. Both Bazaz et al. [4] and Lee et al. [18] reported
that the location of surgery did not influence the incidence
of postoperative dysphagia but that patients undergoing
multilevel ACDF had a greater incidence of postoperative
dysphagia compared with those undergoing single-level
surgery at 1- and 2-month followup. Frempong-Boadu
et al. [12] also reported that patients undergoing multi-
level anterior cervical surgery demonstrated an increased
incidence of postoperative swallowing abnormalities as
demonstrated on VSE compared with those undergoing
single-level surgery. Unlike the findings of Smith-
Hammond et al. [27] and Chin et al. [7], who did not see
increased operative time in those patients with postopera-
tive dysphagia, we found that patients with postoperative
dysphagia at the time of most recent followup (ie,
12 weeks) did have greater operative time. We found no
differences in gender, age, or BMI when comparing
patients with and without postoperative dysphagia. Several
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previous prospective studies have reported that females are
more prone to developing postoperative dysphagia after
anterior cervical surgery [4, 18, 23].

Postoperative dysphagia after ACDF is a relatively
common occurrence in the early postoperative period. It is,
however, a relatively transient finding with the vast
majority of cases resolving within 3 months. Given the
differences observed in the incidence and severity of dys-
phagia when comparing the cervical and lumbar groups, it
is likely that dysphagia after ACDF is the result of local
factors relating to the surgery rather than other potential
confounding factors, including endotracheal tube place-
ment and general anesthesia. Although some disparity
exists in the literature, age, gender, the number of levels of
surgery, and the location of surgery do not seem to be
related to postoperative dysphagia. Increased operative
time, however, may be associated with greater incidence of
persistent postoperative dysphagia.
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