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Chapter

Dysphagia Following Anterior 
Cervical Spine Surgery
Ghazwan Hasan and Oscar L. Alves

Abstract

Dysphasia is regarded as one of the common complications following  
anterior cervical discectomy and fusion, the reported incidence varies widely and 
is depending on several factors, such as smoking, multi levels, anterior plating, we 
will discuss historical review, pathogenesis, epidemiology, clinical presentation 
including presentation including perioperative and postoperative recommendation 
and will end up with different stops and tricks to decrease this complication, in each 
topics we will review the evidence based articles.
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1. Introduction

Surgical approaches to the cervical spine include anterior, posterior, trans-oral, 
lateral trans-mandibular which can be done by open, tubular MIS or full endoscopic 
as described recently.

Anterior cervical spine surgery is commonly performed for the treatment of 
varieties of cervical spine pathologies that include degenerative, trauma, tumors, 
deformities and infections [1].

Techniques of anterior cervical spine surgery include anterior cervical discec-
tomy and fusion (ACDF), anterior cervical corpectomy and fusion (ACCF), for 
primary stability and fusion different type of devices are used, such as cages, plates, 
cylinders, as well as bone growth promoters, substitutes, and bone morphogenic 
protein (BMP) have been use. In selected cases, discectomy alone is also performed 
especially through MIS or endoscopic techniques [2].

Anterior cervical discectomy and fusion (ACDF) was first described by Smith 
Robinson in 1968, when he performed discectomy and fusion was done using tri-
cortical bone graft, during 1990s more than 500,000 anterior cervical discectomy 
and fusion (ACDF) was done in USA [3].

Anterior cervical spine surgery is safe and effective harboring a wide range of 
indications with a low rate of morbidity and mortality [4]. Complications following 
anterior cervical spine surgery include airway complications, dysphagia, dyspho-
nia, infection, implant failure, non-union, neurological deficit, vascular injuries, 
implant subsidence, adjacent level disease and even death [5–10].

Dysphagia is one of the most common complications following anterior cervical 
spine surgeries, dysphagia is a symptom indicative of an abnormality in the neural con-
trol of, or the structures involved in, any phase of the swallowing process, which involve 
both voluntary and involuntary/reflex responses. Oropharyngeal dysphagia is an 
impairment in the speed and/or safe delivery of food materials from entry in the mouth 
to the upper portion of the esophagus. If present, the patient is at an increased risk of 
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aspiration and may be unable to swallow properly liquids, foods, or saliva. The condi-
tion is considered long standing if it is still present more than 4 weeks after surgery [11].

Dysphagia following anterior cervical surgery can occur in the three phases of 
swallowing process (oral & transport phase, pharyngeal & esophageal) [12].

2. Incidence and prevalence

Postoperative dysphagia is the most common complications following ACSS, 
the incidence ranges between 1 and 79% [1, 11, 13]. The criteria used to define and 
detected dysphagia may influence the reported incidence, many factors impact the 
exact incidence which include:

• The severity of dysphagia (mild, moderate, or severe), most of the cases 
fortunately presents with mild dysphagia.

• Timing of postoperative detection (immediate postoperative <2 weeks, 
2 weeks, 4–6 weeks, 8–12 weeks). The earlier the detection the higher the 
incidence [14, 15].

• Measurement tools (repeated questionnaires or patients self-reported). The 
repeated questioning provides a higher incidence than self-reported [16–18].

• Surgical Techniques & Approaches (Revision, ACSS, PCSS, Standalone cage, 
Cervical Plate, ACDF, ACCD, & Single vs. multilevel) Revision, ACSS, multi-
level surgery, cervical plating, ACCD are associated with a higher incidence [19].

• Type and design of the study & sample size (retrospective or prospective, no. 
of the patients in the study, and the presence of control group or not). most of 
the studies are no controlled retrospective in nature with an intrinsic inability 
to detect preoperative swallowing difficulties, with no control group [20], the 
higher sample size the less incidence [21].

The incidence ranges between 28 and 57% in the intermediate and long term 
postoperative period (1–6 weeks), [17, 22], Riley et al. on a multicentric study that 
enrolled 454 patient who underwent ACSS in a multicentric study between 1998 
and 2001 found that the incidence of postoperative dysphagia was 28.2, 6.8 and 
7.8% at 3, 6, and 24 months, respectively, and at both 6 and 24 months the preva-
lence rate of persistent dysphagia was 21% [21]. On another study, the average inci-
dence varied along the post-operative time after ACSS: 53.2% at 1 month, 31.6% at 
2–4 months, 19.8% at 6 months, 16.8% at 12 months and 12.9 at 24 months [11].

Lee et al. reported an overall prevalence rate of postoperative dysphagia over 
time as the following: 54.0% at 1 month; 33.6% at 2 months; 18.6% at 6 months; 
15.2% at 1 year; and 13.6% at 2 years [19].

Later, Riley et al. in a systematic review found that the incidence of postopera-
tive dysphagia decreased with time after surgery and reach plateau at rate of 13–21% 
at one year [1].

3. Natural history

Most cases of postoperative dysphagia are mild and transient, resolving gradu-
ally within 3 months [19, 23, 24] without any specific treatment. Most of the cases 
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of postoperative dysphagia resolve within 1 year, however, about 5–7% of cases of 
dysphagia after ACSS are still present 6–24 months after surgery [11].

Yue et al. reported 15% rate of dysphagia after 5 years of ACSS [24]. The 
predominant cause of persistent postoperative dysphagia appears to be an 
increase of the thickness of posterior pharyngeal wall above the upper esophageal 
sphincter [25].

4. Pathophysiology

Anterior cervical spine surgery impact both physiological and anatomical func-
tion of the swallowing, and these factors impact the neural, muscular & mucosal 
structures [19, 26]. However, in some cases dysphagia can occur in the absence of 
any noticed postoperative complication in anterior cervical spine surgery (ACSS).

We can summarize the etiology of dysphagia following anterior cervical spine 
surgery as the following:

Categories of causes Representative conditions

Collagen diseases Scleroderma, dermatomyositis

Conditions that give rise to fixed 

mechanical obstruction

Previous surgical treatment, tumor, cervical rings or webs, radiation/

radiotherapy (pharyngeal phase)

Congenital neurologic/structural 

disorders/malformations

Dysautonomia, cleft palate, cerebral palsy, muscular dystrophy

Iatrogenic Medications (chemotherapy, neuroleptics, etc.); pill injury 

(intentional; oral preparatory phase)

Infectious Botulism, diphtheria, Lyme disease, mucositis (herpetic lesions, 

cytomegalovirus, Candida, aphthous ulcers); syphilis (oral 

preparatory phase)

Intrinsic functional disturbances Cricopharyngeal achalasia, Zenker diverticulum (pharyngeal phase)

Medical Advanced chronic obstructive pulmonary disease, deconditioning, 

intubation (prolonged endotracheal), rheumatoid arthritis, some 

viral infections

Metabolic Amyloidosis, Cushing syndrome, thyrotoxicosis, Wilson disease

Myopathic Connective tissue disease (overlap syndrome), myotonic dystrophy, 

paraneoplastic syndromes, polymyositis, sarcoidosis

Neurologic Dementia, Guillain-Barré syndrome, Huntington disease, metabolic 

encephalopathies, polio, postpolio syndrome, traumatic brain injury, 

seizure disorders, tardive dyskinesia, brainstem tumor, cerebral 

vascular accident

Neuromyogenic Myopathies (inflammatory, metabolic), parkinsonism, head trauma, 

stroke (oral preparatory phase and pharyngeal phase)

Progressive neurologic disorders Dystonia, progressive supranuclear palsy, oculopharyngeal 

dystrophy, myasthenia gravis, amyotrophic lateral sclerosis, multiple 

sclerosis, Parkinson’s disease (oral preparatory phase and pharyngeal 

phase)

Neurosurgical procedures Aneurysm clippings, anterior cervical spine surgery; resection of 

tumor

Structural Extrinsic compression, cervical osteophytes, scar tissue (oral/

pharyngeal), stenosis (postsurgical/radiation/idiopathic), 

cricopharyngeal bar, skeletal abnormalities (pharyngeal phase)

Table 1.
Causes of oropharyngeal dysphagia according to categories, with corresponding representative conditions [11].
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Approach/technique Possible resulting condition

Operative approach (anterior)

Dissection or retraction Damage of the aerodigestive pathway; muscle and serosa injuries 

and edema; tissue damage with subsequent edema; bruising or 

laceration of tissues

SLN injury, most at risk with surgery involving C3-C4 , which 

can cause laryngeal sensory impairment

Injuries to the pharyngeal plexus or vagus nerve, 

glossopharyngeal nerve, or hypoglossal nerve (most at risk with 

surgery at or above C3)

Dysfunction of the pharyngeal plexus, which affects the motility 

of the visceral wall

Dissection or retraction of the longus colli 

muscle

Muscle and subperiosteal bleeding; prevertebral soft tissue 

swelling

Retraction Denervation of the pharyngeal plexus (involving the 

glossopharyngeal nerve and the pharyngeal branch of the vagus 

nerve)

Excessive or prolonged retraction Dysphagia

Esophageal edema, impingement, ischemia, denervation, 

re-perfusion injury

Posterior pharyngeal wall edema, preventing a full epiglottic 

deflection

Soft tissue fibrosis; soft tissue swelling; scar tissue formation

Significant tension during lateralization of 

the larynx (RLN most at risk with surgery 

involving C3–C4 and C5–T1)

RLN injury, which can cause vocal fold paresis or paralysis

RLN stretch injury and/or RLN 

compression injury from ET cuff 

compression

RLN palsy, which can cause vocal fold paresis or paralysis

Use of rh-BMP-2 Early local inflammatory response to rh-BMP-2 (dose-related)

Concurrent intraoperative traction on both 

the RLN and pharyngeal plexus

RLN injury

Other aspects of operative approach

Direct esophageal injury Impaired opening of the upper esophageal sphincter

Localized denervation of portions of the esophagus and 

hypopharynx

Pharyngeal wall ischemia

Hemostatic or coagulopathy Hematoma formation

Operative technique

Use of instrumentation Any mechanical irritation or impingement against the  

esophagus

Differences in postoperative cervical kyphotic-lordotic 

deformity

Thickness or anterior profile of anterior 

cervical plates and instrumentation

Irritation and inflammation

Plate on the esophagus Mass effect

Use of graft Craft (implant) protrusion, graft extrusion or cord compression

Improper halo or collar positioning Cervical hyperextension

Abbreviations: ET, endotracheal; rhBMP-2, recombinant human bone morphogenetic protein-2; RLN, recurrent 
laryngeal nerve; SLN, superior laryngeal nerve.

Table 2.
Causes of oropharyngeal dysphagia according to operative approach and operative technique.
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4.1 Prevertebral soft tissue swelling

Prevertebral soft tissue swelling is result of hemorrhage or intraoperative soft 
tissue trauma which leads to oedema which may cause transient dysfunction of the 
esophageal movement by impairing the upper esophageal sphincters. Nevertheless, 
Kang et al. failed to find a significant correlation between the thickness of preverte-
bral soft tissue and the incidence of dysphagia [27, 28].

4.2 Extrinsic esophageal compression

The presence of anterior cervical osteophyte, diffuse idiopathic skeletal hyper-
ostosis can cause dysphagia secondary to mechanical impingement of esophagus, as 
well as inflammation causing adhesion and fibrosis.

In ACDF with plating, the presence of a plate can contributes to the same patho-
physiology cause of dysphagia. Although the concept is not yet fully established, it 
has been proven that a thicker cervical plate is associated with a higher incidence of 
dysphagia [22].

Several studies confirmed that standalone cages are associated with less incidence 
of dysphagia when compared with ACDF with plating. However, this conclusion is 
not universally accepted [29].

4.3 Esophageal retraction

Retraction of esophagus during surgery to expose the anterior cervical spine is 
one of the possible cause of postoperative dysphagia while some studies concluded 
that esophageal retraction may cause ischemia of the esophageal wall which in turn 
compromise the motility [12], one study failed to confirm the association between the 
intraoperative pressure of esophageal retraction and postoperative dysphagia [30].

4.4 Neural traction

Intraoperative nerve traction or injury is another possible cause of postopera-
tive dysphagia. Different nerves traction will cause different esophageal segment 
dysphagia. For example damage or traction to Hypoglossal nerve will impact the 
oral phase of swallowing, while injury or traction to the connection between the 
pharyngeal plexus and pharyngeal muscle will impact the pharyngeal phase of 
swallowing. Injury of the recurrent laryngeal nerve (RLN) and superior laryngeal 
nerve (SLN) are both operative in the development of postoperative dysphagia, 
reason why a sound knowledge of their anatomy and meticulous surgical technique 
are essential to decrease the postoperative dysphagia [11].

Anderson et al. [11] summarized the causes of oropharyngeal dysphagia as seen 
in Table 1.

Regarding the surgical techniques, the causes of dysphagia are described in Table 2.

5. Risk factors

5.1 Patient-related

5.1.1 Age

Smith-Hammond et al. [20] found that older patients have an higher risk of 
dysphagia following ACDF, while Lee et al. [19] and Bazaz et al. [19] found the no 
correlation between the age and the risk of dysphagia.
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5.1.2 Sex

Female gender harbors an increased risk of dysphagia following ACDF  
[13, 19], while other studies failed to find the association between sex and 
dysphagia [21, 31].

5.1.3 Smoking

Many studies found that smoking is associated with and increased the risk of 
dysphagia following ACDF, due to its detrimental effect on soft tissue, as well as 
poor surgical outcomes after ACSS [5, 32].

5.1.4 Co-morbidities

Specifically the Chronic Obstructive Pulmonary Disease (COPD) increase the 
risk of overall postoperative mortality and morbidities following anterior cervical 
spine surgery [33], many studies were found the risk of dysphagia is increase in 
patients with COPD following ACDF [32].

5.2 Surgery-related

5.2.1 Duration of surgery

The longer the surgical time, which happens in complex procedures or in 
surgeries performed by less experienced surgeons, the higher contribution to the 
development of dysphagia, although some studies failed conclude it.

5.2.2 Multilevel surgery

Some studies have shown that multiple levels surgeries represent a significant 
risk factor for dysphagia [19], however others did not find any correlation between 
the multilevel and risk of dysphagia [31].

5.2.3 Revision surgery

In cases of revision surgeries, the presence of scar tissue can distort the anatomy 
compared to index surgery, rendering esophageal injury more likely [19].

5.2.4 Implant

Depending on the surgical indications related to the pathology, the level 
affected and the presence of deformity, different implants are used in ante-
rior cervical surgeries. According to his/her experience and preferences, the 
surgeon may use stand-alone cage, hybrid cage, cervical plating, or total disc 
replacement [34].

The use of cervical plate in ACDF remain a controversy issue, especially in 
single and two levels degenerative disc disease, but many studies support its use in 
more than 2 levels in degenerative spine, in trauma, tumor, infections, especially if 
corpectomies are advocated.

Plating has the advantage of increase fusion rate, better lordotic reconstruction, 
enhanced primary stability of the construct, superior disc height preservation 
and lower subsidence rate [35]. However these benefits come at the cost of screw 
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pullout, loosening of plate, hardware breakage, increase in the operative time and 
overall costs, and increased risk of dysphagia [34].

Total disc arthroplasty (TDR) become popularized in last decades as a motion 
preserving technique in the anterior cervical surgeries, avoiding the fusion and 
decrease the adverse effect of ACDF, in selected indications. However, studies 
found no difference in the risk of dysphagia when comparing between TDR and 
ACDF [36].

5.2.5 Bone morphogenetic protein (BMP)

Bone morphogenetic protein is used during cervical surgery to increase the 
fusion rate especially in cases of accrued risk of pseudoarthrosis. Some studies 
found that BMP may constitute a risk factor for dysphagia following ACDF as it 
induces inflammation and oedema which will affect the surrounding soft tissue, 
including the esophagus [37, 38].

5.2.6 Surgical level: several

Studies found that a high level of cervical spine surgery, such as C3-4, is associated 
with more dysphagia than the lower levels. In the upper cervical spine, the risk of 
superior laryngeal nerve injury is amplified which entails an increased risk of dyspha-
gia. As the retropharyngeal space in the upper cervical spine is more generous than in 
inferior cervical spine, the soft tissue swelling will be potentially more severe [39].

5.2.7 Blood loss

Significant blood loss impacts in the overall surgical outcome and is associated 
with many adverse effects that includes postoperative recovery and infection rate. 
In fact, some studies have shown than blood loss superior to 300 ml is associated 
with an enhanced risk of dysphagia following ACSS [21].

6. Clinical signs & symptoms

Patients present with dysphagia due to alteration in swallowing mechanisms that 
include [25]:

• Increased aspiration.

• Thickening of the pharyngeal wall.

• Poorer pharyngeal constriction and peristalsis.

• Prolonged transit time.

• Reduced hyoid displacement.

• Reduced opening of the pharyngoesophageal segment opening.

• Impaired epiglottic inversion

As a result of dysphagia, patients may develop other symptoms that may include:



Dysphagia - New Advances

8

• Reflexive coughing or wet/gurgle voice during or right after swallowing.

• Extra effort or time needed to chew or swallow.

• Food or liquid leaking from the mouth or getting stuck in the mouth.

• Recurring pneumonia or chest congestion after eating.

Persistent & severe dysphagia may result in weight loss, dehydration, risk of 
aspiration pneumonia, chronic lung disease and psychological problems [40].

The presence of long-standing dysphagia should raise the suspicion of esopha-
geal perforation and thus be adamantly investigated.

7. Assessment and evaluation

7.1 Patient-reported outcome

Non-validated questionaries to evaluate the severity of dysphagia following 
ACSS include:

7.1.1 Bazaz dysphagia questionnaire

Depending on liquid and/or solid food difficulty swelling, they graded the 
severity into none, mild, moderate, and severe, as described in Table 3 [13].

7.1.2 Modified Bazaz questionnaire

It is a modification of Bazaz Dysphagia Score into a ten-points scale recorded 
daily for four days, with dysphagia being defined as a cumulative four-day score of 
≥12 [30] . As seen in Table 4.

Points Severity of dysphagia Definition

0 None No episodes of difficulty swallowing

1–3 Mild Only rare episodes of difficulty swallowing

4–6 Moderate Occasional swallowing difficulty with solid foods

7–10 Severe Swallowing difficulty with solids and liquids

Table 4. 
Modified Bazaz dysphagia scoring system [15]. Assessment is undertaken on the day of operation and on the 
first, third and fifth post-operative days; the scores are added together, with dysphagia defined as a cumulative 
score of ≥ 12.

Severity of dysphagia Difficulty swallowing liquids Difficulty swallowing solids

None None None

Mild None Rare

Moderate None or rare Occasionally (only with specific foods)

Severe None or rare Frequent (majority of solids)

Table 3. 
Bazaz dysphagia scoring system [2].
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7.1.3 Dysphagia numerical rating scale

Assess the postoperative dysphagia using numeric scale [31].

7.1.4 Dysphagia disability index

Includes also physical function and emotional domains [31].

7.1.5 Swallowing-quality of life (SWAL-QOL) questionnaire

Swallowing-quality of life (SWAL-QOL) questionnaire is a validated 93-item 
questionnaire that quantifies dysphagia on the basis of severity and duration as 
well as its psychological impact [32], although it is has been shown to be valid and 
reliable, its length and complexity make it less practical in the clinical setting.

7.2 Videoflouroscopic swallow evaluation (VSE)

Videoflouroscopic swallow evaluation (VSE) is a gold standard for the assess-
ment of swallowing impairment also referred to as a modified barium swallow 
study [41].

8. Treatment

The aim of treatment in postoperative dysphagia following ACSS is to maximize 
the food transit, minimize or prevent respiratory aspiration and related adverse 
effect [42].

Currently there is no specific treatment for dysphagia, as many patients 
with postoperative dysphagia will resolve with time. The available treatment 
include behavioral, postural changes, sensory input enhancement, swallowing 
maneuvers, voluntary control in effort exerted during swallowing and diet 
modification [43].

The best form of treatment is prevention, as discussed in the next section.
For persistent dysphagia that extends for more than 12–18 months, some 

authors recommend surgical treatment to debride the adhesion or anterior cervi-
cal instrumentation to immobilize the spine to avoid esophagus tethering and 
traction [44].

9. Prevention

Many studies evaluated the techniques and recommendation to decrease the 
incidence of postoperative dysphasia following ACSS.

9.1 Steroid therapy

The intra-operative local application of steroids in is regarded as a preven-
tive measure to abort the development of postoperative dysphagia. This is 
based on the pathogenesis, as soft tissue swelling, and local inflammation 
will be decrease when the steroids are used. In this respect the use of IV 
Methylprednisolone is recommended [45], while the local application of triam-
cinolone in the retropharyngeal space may decrease the incidence of dysphagia 
postoperatively [46].



Dysphagia - New Advances

10

9.2 Endotracheal tube pressure

Excessive endotracheal tube pressure may impact locally by increasing 
transmural pressure translating in a putative risk of soft tissue injury and 
dysphagia development following ACSS, Accordingly, some authors recom-
mend decreasing the endotracheal tube pressure to 20 mmHg during the period 
of cervical traction [47], or the release of the endotracheal tube pressure and 
reinflate it after retractor placement to minimize the pressure related damage to 
the RLN [48].

9.3 Cervical plate design

A plate can cause postoperative dysphagia due to mass effect or induction of 
inflammation, plate redesign to a low profile by decreasing its thickness will endure 
a minimization of postoperative dysphagia [22]. Equally, the use of a zero profile 
cage and plate or hybrid cage has shown a smaller incidence of postoperative 
dysphagia [49].

9.4 Tracheal traction exercises

The concept behind the preoperative tracheal traction exercise is to increase the 
compliance of the esophagus, thereby reducing the pressure required by retraction 
to expose an adequate operative field, the exercises were performed twice daily  
(15 times each time) for three days, starting four days before the operation [50].

9.5 Surgical techniques

An effort to limit the operative time should be undertaken to decrease the 
postoperative dysphagia. Appropriate surgical training should focus on acquiring a 
sound knowledge of anatomical variation of the RLN & SLN, a meticulous plan by 
plan surgical dissection, control of blood loss to better identify anatomical struc-
tures, avoid excessive blade retraction to reduce mechanical transmural esophageal 
pressure and anchoring the blades under the dissected longus coli to avoid injury to 
RLN and SLN [11, 48, 51].

10. Conclusion

Dysphagia following anterior cervical spine surgery is a common complication, 
in most cases it is mild and resolved with time, no specific treatment is required.

There are risk factors to increase the risk that include multiple levels, smoking, 
cervical plating, increase the operative time, revision surgeries.
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