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Post-operative complications in patients
undergoing anterior cervical discectomy and fusion:
A retrospective review
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Abstract

Background: Anterior cervical discectomy and fusion (ACDF) is a surgical procedure used to manage various cervical
spine disorders including spondylosis, prolapsed intervertebral disc, trauma and degenerative disc disease. However,
this procedure may be associated with significant post-operative complications. In this study, we aimed to analyse
the prevalence of post-operative complications following ACDF. Methods: Perioperative data of 128 patients who
underwent ACDF surgery at our institute over a 3-year period was analysed. Patients who underwent previous neck
surgeries were excluded. Results: Single level ACDF without cervical plating was observed to be the most commonly
performed surgical procedure (53%). Dysphagia was the most common (16.4%) post-operative complaint, followed
by neurological deterioration (7.9%). One patient suffered pharyngeal perforation and presented postoperatively with
subcutaneous emphysema and haemoptysis. Conclusions: Post-operative dyphagia and worsening of pre-existing
myelopathy were the most common complications following ACDF, and multilevel surgery was identified as the most
significant risk factor. The early detection and prompt management may help reduce mortality and morbidity in such

patients.
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INTRODUCTION

Cervical radiculopathy is a pathological process involving
the cervical nerve roots. It is the result of compression and
inflammation of the nerve root (s) at or near the cervical
neural foramen. The common causes for radiculopathy
are cervical disc herniation and cervical spondylosis.
Radiculopathy seen in the younger population often are
related to disc herniation resulting in direct pressure
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on an existing nerve, whereas those in older patients
often occur due to foraminal narrowing owing to the
formation of osteophytes (spondylosis). Besides disc
associated spondylotic degeneration, ossification of
the posterior longitudinal ligament can also occur with
cervical spondylosis. It may result in severe anterior
cord compression and subsequent clinical presentation
like cervical spondylotic myelopathy (CSM).”? Medical
management of cervical spondylotic syndromes typically
includes pharmacological and rehabilitation components.
Non-steroidal anti-inflammatory drugs, muscle
relaxants, analgesics, anti-depressants, anticonvulsants
and cervical epidural steroid injection are frequently
used for non-operative management®”! apart from
physical therapy exercises, soft and hard collars, cervical
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traction, manipulation, other forms of manual therapy,
thermal therapy, and acupuncture.

Surgery remains the treatment of choice for patients
with CSM. It is generally recommended for patients who
have both clinical and radiographic evidence consistent
with myelopathy, as the disorder is typically progressive
without surgery.®! Anterior cervical discectomy and
interbody fusion is an effective procedure used to treat a
variety of cervical spine disorders including spondylosis,
prolapsed intervertebral disc, trauma and degenerative
disc disease.l’’ Airway complications are common
after anterior cervical spine surgery and may range
from acute airway obstruction to chronic vocal cord
dysfunction.” Variables associated with post-operative
airway complications include a procedure involving
more than three vertebral bodies or involvement of C2,
C3, or C4; blood loss of >300 ml and operative time >5 h.
Vocal cord paralysis resulting from recurrent laryngeal
nerve (RLN) palsy is the most common otolaryngologic
complication after anterior cervical spine surgery
resulting in hoarseness of voice. The nerve dysfunction
is transient and most cases resolve at 3 months.["*?!
Various other ACDF-related complications have been
previously reported which includes: Horner’s syndrome,
thoracic duct injury, pneumothorax, vertebral artery
laceration, carotid artery or jugular vein injury, aneurysm
formation, epidural haematoma, wound haematoma,
wound infection, epidural abscess, dural laceration,
leakage of cerebrospinal fluid (CSF), meningitis, spinal
cord contusion, transient or permanent myelopathy,
nerve root lesion, additional radicular symptoms, bone
graft or instrumentation extrusion, dysphagia and
post-operative mechanical instability of the cervical
spine.™ We carried out this study to determine the
incidence and prevalence of various post-operative
complications following anterior cervical discectomy
and fusion (ACDF).

METHODS

After obtaining permission from the Institutional Ethics
Committee, this retrospective study was carried out
based on post-operative data over a period of 3-year.
A total of 128 patients undergoing 1- to 3-level de novo
ACDF for cervical radiculopathy and/or myelopathy
secondary to degenerative disc disease and/or cervical
spondylosis, were included; patients with previous
neck surgeries were excluded. Pre-operative evaluation
included cervical spine X-ray and magnetic resonance
imaging (MRI) in all patients. Routine blood workup,
including complete blood count and prothrombin time,
were obtained. The patients were operated for ACDF
using the standard microsurgical technique (anterior
Smith-Robinson surgical approach). The patients were
operated in supine position with slight head rotation

toward the left. A longitudinal incision is given along
the anterior border of the sternocleidomastoid muscle
and blunt dissection is used to expose the ventral aspects
of the vertebral bodies. Intraoperative fluoroscopy is
used to confirm the level. Annulus is incised at the level
to be treated, and interspace is widened by applying
vertebral spreader and operative microscope is brought
into use. The degenerative disc material is removed at
each interspace using disc curettes and endplates of
the adjacent vertebral bodies are drilled down to the
cancellous bone along with the projecting osteophytes.
The dissection is performed laterally and a thorough
bony decompression was accomplished. It was ensured
that both neural foramen and underlying nerve roots
were decompressed. Fusion of the disc was performed
with any of the three techniques such as tricortical iliac
crest autograft, polyetheretherketone (PEEK) cage or
artificial disc placement.

Data were collected from the case records, anaesthesia
charts and discharge summaries of the patients.
Follow-up included detailed clinical examinations
during the patients” hospital stay. Statistical analysis
was performed using Stata 9.0 (StataCorp, TX, USA).
Student’s t-test was applied to continuous variables and
Chi-square test was used to compare nominal variables.
When the expected count was <5 in any cell, the Fisher’s
exact test was used. A P < 0.05 was considered as
statistically significant.

RESULTS

Medical records of 128 patients underwent ACDF during
the study were analysed; of these 128 patients, 103 (80%)
were men and 25 (20%) were women [Figure 1]. Their
ages ranged between 22 and 78 years (mean + standard
deviation: 47.6 £12.1) at the time of operation [Figure 1].
The most common presenting symptom was a
weakness of extremities and paraesthesia [Table 1].
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Figure 1: Histogram showing age distribution of patients
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Tracheal intubation was performed with the aid of
fiberoptic laryngoscope in all cases. Airway was
secured, in the majority of the patients, with fibreoptic
laryngoscope aided endotracheal intubation under
general anaesthesia (77%). Awake fibreoptic aided
intubation (after administering topical anaesthesia to
the airway, superior laryngeal nerve and trans-tracheal
blocks) was done in the remaining patients (23%).

Most of the patients underwent 1-level ACDF (61%).
Four patients underwent 3-level ACDF had their cervical
spine stabilised with anterior cervical plating [Table 2].
Fusion in majority of the patients was performed with
tricortical iliac crest autograft (78%).

Postoperatively, 21 patients (16.4%) reported mild
to moderate dysphagia [Table 3]; one of them also
had an anterior graft dislocation. The majority of
these patients (18 of 21) had no problems with eating
or drinking, and they considered their swallowing
difficulty as minor. Their complaints subsided 2-7 days
after surgery. The remaining patients (3 of 21) reported
moderate difficulty in swallowing. Their dysphagia
gradually improved over a 2-4 weeks period, and finally
disappeared with no further consequences. There was
a significant increase in the incidence of dysphagia
in patients undergoing 3-level ACDF as compared to

Table 1: Presenting symptoms

Symptoms Number of patients (%)
Weakness of extremities 100 (78)
Paraesthesia 83 (65)
Stiffness/ gait abnormality 63 (49)
Neck pain 60 (47)
Radjiation of pain 34 (27)
Bladder/bowel involvement 33 (26)

Table 2: Type of surgery performed

those undergoing 1- or 2-level procedures (P = 0.04).
However, no significant difference in the occurrence of
post-operative dysphagia was observed in patients who
underwent plating versus those who were without it.

Neurological deterioration was diagnosed in ten patients
(7.9%). There was no significant difference in the incidence
of worsening of pre-existing myelopathy between
patients operated for 1, 2 or 3-level ACDF (P = 0.56).
Posterior displacement of bone graft, as revealed by
MRI, was the cause of development of rapidly worsening
quadriparesis in three patients; they were administered
intravenous methylprednisolone sodium succinate. They
underwent early re-exploration with the removal of the
displaced graft and placement of fresh bone graft. Their
neurological condition gradually improved over the next
10 weeks, and they returned to pre-operative functional
levels 18 weeks after the procedure. Five patients
experienced transient paraparesis in the immediate
post-operative period which improved spontaneously
over the next 4-6 weeks. Cervical spine MRI obtained in
these patients immediately after the procedure revealed
signal changes in the spinal cord at the level of the
surgical intervention. Two patients developed worsening
of weakness in both upper extremities, in whom MRI did
not reveal any compression of neural structures. Both
these patients recovered completely within 8 weeks.

Five patients (3.9%) developed unilateral RLN
palsy. The clinical diagnosis was confirmed by
using indirect laryngoscopy. These patients were
managed conservatively with spontaneous resolution
of symptom (s) over 8-10 weeks period. Neither the
level of ACDF surgery nor the application of anterior
plate for cervical spine stabilisation was associated
with any significant difference in the incidence of RLN
palsy (P = 0.91). Four patients (3.1%) developed CSF
leak due to a dural perforation. They were managed
successfully with re-suturing of the wound and
insertion of lumbar drain. Anterior graft dislocation

Number of With Without was diagnosed in two patients (1.5%). One patient

vertebral levels plate (%) plate (%) complained of post-operative dysphagia. The other

1 10 (8) 68 (53) patient was asymptomatic; dislocation was diagnosed

2 17 (13) 29 (23) using a routine post-operative X-ray taken 6 h after
surgery. Both patients underwent re-exploration and

3 20 0 fusion with iliac crest bone graft.

Table 3: Post-operative complications

Number Dysphagia Neurological = RLN  Dural Anti-graft ~ Oesophageal Wound

of levels  with Without deterioration  palsy tear dislocation perforation infection

plate plate

1 3 5 1 0 0

2 3 7 0 1

3 3 0 0 1 0

RLN=Recurrent laryngeal nerve
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One patient (0.78%) developed a wound infection at the
operative site. Blood culture was positive for Escherichia coli
and the patient recovered after administration of systemic
antibiotics. Accidental pharyngeal perforation occurred
in one patient, and the patient experienced a sudden
bout of coughing with haemoptysis in the post-operative
period; subsequently, he developed subcutaneous
emphysema of the neck. The combination of non-contrast
computed tomography scan of cervical spine and oral
contrast revealed pharyngeal leak of contrast from
the hypopharynx (C3, C4). The patient was managed
conservatively, as the surgical emphysema did not
regress, re-exploration of the wound and repair of defect
in hypopharynx was done 10 days later.

DISCUSSION

ACDF represents one of the commonly performed spinal
procedures. The clinical outcome of this procedure is
good or excellent in the majority of the cases,*'* although
on rare occasions, serious complications have been
reported.®'% The safety of this procedure requires early
identification and prompt management of potential
complications.

The management of airway in a patient with cervical
spine abnormalities requires careful consideration.
In our study, two patients (1.6%) required tracheal
reintubation; one developed laryngeal oedema while
the other experienced carbon dioxide narcosis as a
consequence of acute airway obstruction, probably after
pharyngeal oedema. Our results were similar to those
observed in other studies. Manninen et al. reported
acute post-operative airway obstruction requiring
re-intubation in four (1.2%) patients.['’! Sagi et al.
observed six (1.9%) patients required re-intubation due
to pharyngeal oedema.!'”!

Mild transient dysphagia occurs most often due to
irritation after tracheal intubation and surgical retraction
of neck tissue. Rarely, anterior graft dislocation,
oesophageal injury, and post-operative haematoma may
cause it; however, the exact pathophysiologic mechanism
for the occurrence of dysphagia is unknown.!
Dysphagia was the most common (16.4%) post-operative
complaint in this study; patients undergoing a 3-level
ACDF had a higher incidence of dysphagia, probably
due to wider dissection and more retraction of the soft
tissue. The incidence of dysphagia ranges between
2% and 67% among various clinical series.'! Earlier,
the post-operative dysphagia was considered to be an
inevitable condition and not a complication.[™ Riley
et al. identified multilevel surgery and female sex as
the risk factors for the development of dysphagia.! It
has been suggested that maintenance of endotracheal
tube (ETT) cuff pressure between 15 and 25 mmHg

may reduce intubation-related complications in patients
undergoing general anaesthesia.” During anterior
cervical spine surgery, lowering of the ETT cuff pressure
after placement of the retractor may reduce the incidence
of post-operative dysphagia, sore throat and hoarseness.
In our patients, ETT cuff pressure monitoring was
performed at regular intervals in all patients with an
aneroid manometer to keep pressures between 20 and
30 cm H,O.

Neurological deterioration secondary to posterior graft
dislocation or spinal cord contusion occurred in 7.9%
of our patients. In a similar series, Bertalanffy and
Eggert reported worsening of pre-existing myelopathy
in 3.3% of patients; although 5.4% of their patients
developed myelopathy or radiculopathy without
fusion.®!

RLN palsy has been variously described as hoarseness,
vocal fatigue, post-operative airway obstruction,
persistent cough and dysphagia.''*?l The incidence of this
complication during ACDF with or without fusion has
been reported to range between 0.2% and 16.7%.[11131619.21]
In our study, five patients (3.9%) developed unilateral
RLN palsy, which is similar to that reported by Fountas
et al.l who observed this complication in 3.1% of
patients. However, Jung et al. found an overall incidence
of RLN palsy to be 24% following ACDF. Post-operative
vocal cord paralysis may occur due to compression of
RLN as a consequence of suboptimal placement of the
retractor.

The incidence of dural perforation has been reported
to be between 0.2% and 2.8%."31621 [n our series, dural
tear manifested as CSF leak occurred in 3% of patients.
However, none of our patients developed meningitis.
Bertalanffy and Eggert observed dural perforation
in 1.8% of patients!”® who subsequently developed
cutaneous CSF fistula and meningitis in 0.2% of
cases. Anterior graft dislocation has been reported in
approximately 2% of patients in previous studies”! and
a similar incidence was observed in our series.

Accidental oesophageal or pharyngeal perforation
is a dreaded complication of ACDF surgery;!'*"! the
exact incidence is not known. One of our patients
suffered pharyngeal perforation which manifested
post-operatively with haemoptysis and subcutaneous
emphysema. Early identificationand prompt management
of the complication may significantly reduce mortality
in such patients. The development of post-operative
haematoma at the wound site is a relatively less frequent
complication with incidence varying between 1% and
11%.031921We did not encounter any such complication,
in our study. Meticulous haemostasis and avoidance of
prolonged soft tissue retraction possibly help reducing
its incidence.
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This study has certain limitations being retrospective
in nature. Intraoperative neurophysiologic monitoring
was not performed in these patients. The use of
somatosensory and motor evoked potentials in
patients with radiculopathy, helps identification of
spinal cord injury during the Intraoperative period,
thereby allowing for real-time correction, prevention
and management of irreversible neurologic injuries./*
Graft-related complications were not evaluated in this
study. Furthermore, the distribution of patients among
different subgroups such as single versus multiple level
procedures, plated versus non-plated, autologous bone
graft versus allograft - PEEK cage, and use of artificial
disc was uneven.

CONCLUSIONS

ACDFis thestandard procedure for cervical radiculopathy
and myelopathy secondary to anterior compression
after disc prolapse or osteophytes. Pharyngeal
and/or laryngeal oedema are the most common causes
of acute airway obstruction requiring re-intubation
during post-operative period. Post-operative dysphagia,
worsening of pre-existing myelopathy, unilateral RLN
palsy and dural perforation were the most common
complications associated with ACDF, in this study.
Surgery at multiple levels was the major risk factor
for the development of post-operative dysphagia.
The early detection and prompt management of such
complications are of paramount importance and may
help reducing morbidity and mortality, significantly.
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