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Abstract
Background: Anterior access to the cervical spine is considered safe, with the most common complication
being dysphagia. The objective of this study is to describe early complications of anterior cervical fusion using
Zero-pro�le implants in a neurosurgery department and compare these with the literature. Methods: In a
retrospective study, we analyzed data of patients diagnosed with cervical spondylodiscoarthrosis at a single
center between January 2011 and January 2017 who underwent anterior cervical fusion using Zero-pro�le
implants. The analyzed demographic data included age, sex, symptoms, number of operated levels, time of
preoperative symptoms, type of symptom and length of hospital stay. Immediate postoperative complications
were noted. Results: A total of 193 consecutively operated patients were included. Of the total, 106 patients
were female (54.9%). The average age of the patients was 52.7 years. Average hospitalization was 3.20 days
and the average number of levels was 1.68. Complications were noted in 57 patients (29.5%). Older patients
had more complications (mean 55.5 years versus 51.5). The average length of stay was longer for patients
with complications. The average number of operated levels was 1.84 in patients with complications and 1.61 in
those who did not complicate. The most common complications were dysphagia (9.32%) and dysphonia
(5.69%). We had 1 case of C5 monoparesis and 1 case of epidural hematoma, considered serious
complications. Conclusions: Postoperative dysphagia and dysphonia were the most common complications in
our series. Risk factors for complications were advanced age and number of operated levels.

Introduction
Anterior cervical discectomy and fusion were �rst described by Smith and Robinson in 1958 for treating
radiculopathy and cervical spondylotic myelopathy.1 Anterior access to the cervical spine is considered safe,
despite the risk of life-threatening complications such as compressive cervical hematoma. The most
commonly described complication in the literature is dysphagia,2 and it is believed that the prevalence of
complications is underestimated.

Zero-pro�le spinal fusion implants have been developed to reduce the rate of complications associated with
the placement of anterior cervical plates. These cages can be �xed directly to the endplates of the vertebral
bodies, without the need for titanium anterior plating, causing less friction with the esophagus. The stability
and effectiveness of Zero-pro�le implants are comparable to those of the classical technique using plates and
screws.3 In this study, we described early complications of anterior cervical fusion using Zero-pro�le implants
in a neurosurgery department and compared these with the complications reported in literature.

Material And Methods
In this retrospective study, we analyzed data of patients diagnosed with cervical spondylodiscoarthrosis at the
Biocor Instituto between January 2011 and January 2017 who underwent anterior cervical fusion using a Zero-
pro�le implant. The surgeries were performed by 4 neurosurgeons, and all patients wore a cervical collar
following surgery for at least 4 weeks.

The inclusion criteria were patients with signs and symptoms of cervical radiculopathy or cervical spondylotic
myelopathy who were non-responsive to clinical treatment. The exclusion criteria were the presence of tumors,
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trauma, or infections and the need for simultaneous anterior and posterior surgeries.

The analyzed demographic data included age, sex, symptoms, number of operated levels, time of preoperative
symptoms, type of symptom (myelopathic or radicular), length of hospital stay, and types of complications.

Data related to age, length of hospital stay and number of operated levels were tested for normality using the
Kolmogorov-Smirnov test4,5 and it was concluded that they did not �t a normal distribution (p-value < 0.05).
Therefore, the non-parametric Mann-Whitney U test (α = 5%), comparing two independent groups,6,7 was
conducted on samples with and without complications for each of the three variables.

Surgery was performed under general anesthesia with the patient in the horizontal dorsal decubitus potation,
with slight cervical hyperextension, and cushions placed under the interscapular region. Right anterior
cervicotomy was performed with the dissection of pharyngeal and esophageal structures medially and
neurovascular structures laterally. The levels to be operated were identi�ed via �uoroscopy. Microsurgical
discectomy was performed, and the spinal fusion cage was placed between the vertebral bodies after spinal
cord decompression. An inorganic graft derived from small bone fragments removed during the surgery was
used. Adequate positioning of the spacer was con�rmed via �uoroscopy. All patients received antibiotics 1 h
before and 24 h after the surgery.

Postoperative control radiographs were obtained from all patients before hospital discharge, and the number
and type of complications in the immediate postoperative period before discharge were analyzed. The
assessed complications included dysphagia, dysphonia, odynophagia, motor de�cit, dysesthesia, sphincter
alterations, surgical-site hematoma, and need for reoperation. The patients were evaluated during
hospitalization within the immediate postoperative period.

This study was approved by the Research Ethics Committee of Biocor Instituto.

Results
A total of 193 consecutive patients who underwent surgery for anterior cervical fusion using Zero-pro�le
implants were included in the study. Of the total, 106 (54.9%) were females and 87 (45.1%) were males. Mean
patient age was 52.7 ± 1.9 years, and median (range) age was 51 (23–88) years.

The most common symptom in the preoperative period was radiculopathy (n = 147, 76.2%), followed by
myelopathy (n = 31, 16.1%) and combined symptoms (radiculopathy and myelopathy, n = 15, 7.8%). Mean
duration of symptoms was 11.8 ± 2.4 months.

Mean (range) hospitalization duration was 3.20 ± 0.44 (1–30) days, and mean (range) number of operated
levels was 1.68 ± 0.09 (1–4) (Fig. 1).

Immediate postoperative complications (both mild and severe) were observed in 57 (29.5%) patients. The most
common complications were dysphagia (n = 18, 9.32%) and dysphonia (n = 11, 5.69%). Combined symptoms of
mild dysphagia and dysphonia occurred in 9 (4.66%) patients. There were no cases of permanent dysphagia or
dysphonia. Monoparesis of C5 occurred in 1 (0.51%) patient, and paraparesis secondary to epidural hematoma
occurred in 1 (0.51%) patient; both these can be considered severe complications. Reoperation was required in
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2 patients: epidural hematoma associated with paraparesis in 1 (Fig. 2) and displacement of the cage in 1.
There were no cases of perioperative or immediate postoperative death or surgical-site hematoma, which are
commonly reported in the literature. The complications in this case series are summarized in Table 1.

Table 1
Complications in the study population

Type (N = 193) N %

Dysphagia 18 9.3

Dysphonia 11 5.7

Mild dysphonia/dysphagia 9 4.7

Odynophagia 7 3.6

Arm paresthesia 2 1.0

Urinary retention 2 1.0

Cervicalgia/displacement of the �xation system 1 0.5

Dysphonia/left arm paresthesia 1 0.5

Left brachial monoparesis at C5 1 0.5

Epidural hematoma associated with paraparesis at C6-T8 1 0.5

Worsening of bilateral brachial paresis 1 0.5

Right facial paresis 1 0.5

Left arm paresis/right arm hypoesthesia 1 0.5

Reoperation because of a displaced cage 1 0.5

Total 57 29.5%

The rate of complications was non-signi�cantly higher in females (54.9%) and signi�cantly higher in older
patients (mean age, 55.5 years for patients with complications and 51.5 years for those without complications;
p = 0.031). Mean length of hospital stay was 3.88 days for patients with complications and 2.91 days for those
without complications (p < 0.001). The average number of operated levels was 1.84 in patients with
complications and 1.61 in those without complications (p = 0.021). The types of complications according to
age, length of hospital stay, and number of operated levels are shown in Table 2.
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Table 2
Complications according to age, length of hospital stay, and the number of operated levels

Complications Mean Median Standard
deviation

CV Min Max N 95%
CI

p-
value

Age No
complications

51.5 50 13.4 26% 23 88 136 2.3 0.031

Complications
present

55.5 55 13.0 23% 28 81 57 3.4

Length
of
hospital
stay

No
complications

2.91 2 2.70 93% 1 20 136 0.45 < 
0.001

Complications
present

3.88 3 3.94 102% 1 30 57 1.02

Number
of
operated
levels

No
complications

1.61 2 0.63 39% 1 3 136 0.11 0.021

Complications
present

1.84 2 0.65 35% 1 4 57 0.17

Discussion
Anterior cervical fusion was �rst described by Smith and Robinson in 1958 for treating cervical
spondylodiscoarthrosis.1 The anterior approach allows treating several conditions, particularly those related to
spondylodiscoarthrosis.8 Classically, this approach has been performed with plates and screws, and Zero-
pro�le implants are a relatively recent surgical option with lower complication rates.3,9

A plethora of complications of anterior cervical fusion with varying prevalence rates have been reported in the
literature, including dysphagia, recurrent laryngeal nerve palsy, esophageal or laryngeal laceration, Horner
syndrome, thoracic duct injury, pneumothorax, vessel injuries (vertebral artery, carotid artery, or jugular vein),
epidural hematoma, epidural abscess, surgical-site hematoma, spondylodiscitis, seroma, dural �stula,
meningitis, spinal cord contusion, nerve root injury, worsening of radicular or myelopathic symptoms,
displacement of surgical materials, and postoperative mechanical instability of the cervical spine.10−30

In a retrospective study, Fountas et al.31 evaluated complications in 1,015 consecutive patients who underwent
anterior cervical fusion; the most common complications included isolated dysphagia (9.5%) and surgical-site
hematoma (5.6%). Dysphagia improved completely within 7 days in most patients. The number of operated
levels was considered a risk factor for dysphagia, and the rate of complications was higher in surgeries
involving 3 or more levels. In addition, there was accidental esophageal perforation in 0.3% cases and
worsening of pre-existing myelopathic symptoms in 0.2% cases.

Starmer et al.2 performed a comprehensive review, the largest in the literature, involving 1,649,871 patients who
underwent anterior cervical fusion and found that postoperative dysphagia occurred in 2% cases. Dysphagia
was more common in patients > 65 years of age and was associated with dysphonia, unilateral vocal cord
paralysis, and aspiration pneumonia.
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Overley et al.32 performed a retrospective cohort study including 80 patients who underwent anterior cervical
fusion and compared the use of stand-alone cages (n = 40) and cervical plates (n = 40). Patients who received
cages developed no complications (0/40), whereas 10% (4/40) patients who received plates developed
complications. There were 3 cases of dysphagia. Myelopathic symptoms occurred predominantly compared
with radicular symptoms in both groups, which contradicts the �ndings in our case series.

The classical risk factors for dysphagia following anterior cervical fusion include older age, increased
peroperative time, multiple operated levels, and reoperations.33−38

Liu et al.39 performed a systematic review of 59 studies and proposed identifying risk factors for immediate
postoperative dysphagia following anterior cervical fusion. The modi�able risk factors for dysphagia were:
prolonged peroperative time, use of orotracheal tube pilot balloon �lled with a pressure > 20 mmHg, use of
plates and screws, smoking, history of psychiatric disorders, angle at C2–C7, prevertebral tissue edema, and
recurrent laryngeal nerve palsy. Non-modi�able risk factors for dysphagia were: older age, female sex, higher
number of operated levels, reoperations, prolonged duration of preoperative pain, and arthrodesis at higher
levels. The study concluded that Zero-pro�le implants reduce the prevalence of dysphagia compared with
plates and screws.

Recently, Yang et al.40 performed a meta-analysis of 30 studies on arthrodesis using Zero-pro�le implants and
showed that the prevalence of postoperative dysphagia ranged from 0–76% and the rate of persistent
dysphagia ranged from 0–7%. Furthermore, the prevalence of this complication increased with the number of
operated levels.

Yin et al.3 performed another meta-analysis and literature review and con�rmed that the prevalence of
dysphagia decreased using Zero-pro�le implants compared with that using plates and screws, particularly in
the �rst 3 months following surgery.

In our series of 193 patients consecutively treated with Zero-pro�le implants at a single center, the rate of
dysphagia was 9.3% in the immediate postoperative period. The risk factors for this complication were
advanced age and increased number of operated levels.

The present study has some limitations. First, the study was retrospective through the analysis of medical
records. Second, the study was conducted at a single center and surgeries were performed by 4 distinct
surgeons, although the surgical technique was similar. Finally, complications were assessed only during the
hospitalization period and subsequent follow-up of the patients was not included in this study.

Conclusions
The most common postoperative complications in our series were dysphagia and dysphonia, which were
transient in all cases. The length of hospital stay was longer in patients with complications, and the rate of
complications increased with age and number of operated levels.
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Figure 1

Lateral control radiographs of anterior cervical fusion using Zero-pro�le implants. One operated level (A), two
operated levels (B), three operated levels (C), and four operated levels (D). The incidence of complications
increased with the number of operated levels.

Figure 2

A patient who developed paraparesis in the immediate postoperative period. Sagittal (A) and Axial (B) T2-
weighted magnetic resonance imaging showing an epidural hematoma at C6–T8. The patient was taken to the
operating room and subjected to laminectomy and posterior drainage of the hematoma (C).


