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Abstract

Anterior cervical discectomy and fusion (ACDF) is indicated for the 
treatment of various cervical pathologies, including myelopathy, cer-
vical disc degeneration, and radiculopathy. Esophageal perforation 
is a rare postsurgical complication of ACDF, although it poses seri-
ous and potentially fatal outcomes. Esophageal perforation has been 
described as the most fatal complication of the gastrointestinal tract 
as delayed diagnosis can lead to sepsis and death. Diagnosis of this 
complication is often difficult because it can be masked by various 
symptoms such as recurrent aspiration pneumonia, fever, dysphagia, 
and neck pain. While this complication usually occurs within the first 
24 h post-surgery, it can also develop later and persist chronically in 
rare cases. Awareness and early recognition of this complication may 
improve outcomes and reduce mortality and morbidity. A 76-year-old 
man underwent C5-C7 ACDF in October 2017. A thorough review 
of the patient’s postoperative condition included computed tomogra-
phy (CT) and esophagogram, which were negative for signs of acute 
complications. The postoperative recovery was uneventful until sev-
eral months post-procedure when he began to develop vague dyspha-
gia and weight loss of unknown etiology. A CT scan was obtained 
6 months postoperatively and was negative for perforation. He then 

underwent a battery of inconclusive procedures and scans at multiple 
institutions. After several months of persistent dysphagia and weight 
loss without a diagnosis, the patient presented to our network for 
further workup and treatment recommendations. Upper endoscopy 
was performed and showed fistulization between the esophagus and 
the metal hardware in the cervical spine. Esophagram demonstrated 
no obstruction but decreased peristalsis of the lower esophagus and 
lateral rightward deviation of the left upper cervical esophagus with 
minimal mucosal irregularities. These findings were secondary to 
mass effect of the cervical plate. The patient was successfully treated 
with a surgical approach using esophagogastroduodenoscopy (EGD) 
guided repair in layers and a sternocleidomastoid muscle flap. This 
report demonstrates a rare case of delayed esophageal perforation 
after ACDF and successful treatment of the perforation by surgical 
repair using the dual technique.
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Introduction

Anterior cervical discectomy and fusion (ACDF) is indicated 
for the treatment of various cervical pathologies, including 
myelopathy, cervical disc degeneration, and radiculopathy [1, 
2]. Esophageal perforation is a rare post-surgical complica-
tion of ACDF, although it poses serious and potentially fatal 
outcomes [3]. Esophageal perforation has been described as 
the most fatal complication of the gastrointestinal tract as de-
layed diagnosis can lead to sepsis and death [1]. Diagnosis of 
this complication is often difficult because it can be masked 
by various symptoms such as recurrent aspiration pneumonia, 
fever, dysphagia, and neck pain. While this complication usu-
ally occurs within the first 24 h post-surgery, it can also de-
velop later and persist chronically in rare cases. Perforations 
that occur in the delayed setting often cause more extensive 
damage, making prevention and early detection essential to de-
crease long-term complications and morbidity [1]. Awareness 
and appropriate management are therefore crucial for outcome 
improvement.

In this case report, we describe a 76-year-old man who 
presented with a history of C5-C7 ACDF due to cervical ste-
nosis associated with left upper extremity pain and weakness. 

Manuscript submitted December 29, 2022, accepted March 6, 2023
Published online March 24, 2023

aNova Southeastern University, Dr. Kiran C. Patel College of Allopathic Medi-
cine, Fort Lauderdale, FL, USA
bDepartment of Surgery, Michael and Dianne Biennes Comprehensive Cancer 
Center, Holy Cross Health, Fort Lauderdale, FL, USA
cDepartment of Surgical Oncology, Roswell Park Comprehensive Cancer 
Center, Buffalo, NY, USA
dDepartment of Surgery, University at Buffalo Jacobs School of Medicine and 
Biomedical Sciences, the State University of New York, Buffalo, NY, USA
eUniversity of Miami, Leonard Miami School of Medicine, Miami, FL, USA
fDepartment of Surgical Oncology, Massachusetts General Hospital, Boston, 
MA, USA
gDepartment of Surgical Oncology, Broward Health, Fort Lauderdale, FL, USA
hTopLine MD Alliance, Fort Lauderdale, FL, USA
iDepartment of Surgical Oncology Memorial Health, Pembroke Pines, FL, USA
jDepartment of Surgical Oncology, Delray Medical Center, Delray, FL, USA
kCorresponding Author: Omar M. Rashid, Complex General Surgical Oncol-
ogy, General & Robotic Surgery, TopLine MD Alliance, Fort Lauderdale, FL 
33308, USA. Email: omarmrashidmdjd@gmail.com

doi: https://doi.org/10.14740/wjon1563

https://crossmark.crossref.org/dialog/?doi=10.14740/wjon1563&domain=pdf&date_stamp=2023-03-18


Articles © The authors   |   Journal compilation © World J Oncol and Elmer Press Inc™   |   www.wjon.org 159

Frankel et al World J Oncol. 2023;14(2):158-163

Early postoperative recovery was uneventful and the patient 
did not experience signs of esophageal perforation, including 
dysphagia and unintentional weight loss, until several months 
later in the delayed period. This report describes the serious 
impact of delayed esophageal perforation following ACDF and 
the impact of its early recognition on outcomes and survival.

Case Report

Investigations

A 76-year-old man underwent C5-C7 ACDF in October 2017. 
Postoperative follow-up and examination included CT and 
esophagogram, which were negative for signs of acute com-
plications. The postoperative recovery was uneventful and the 
patient denied any persistent neurological symptoms or symp-
toms of infection. At 6 months post-procedure, he developed 
vague dysphagia and weight loss of unknown etiology. A CT 
of cervical spine was obtained 6 months postoperatively and 
was negative for perforation (Fig. 1). X-rays of the cervical 
spine on flexion and extension at 6 months showed appropri-
ate placement of the anterior plate and screws at C5, C6, and 
C7 with no motion across the fused levels. CT of the neck at 
6 months postoperatively demonstrated mild residual multi-
level foraminal narrowing with appropriate placement of the 
hardware and satisfactory surgical fusion from C5-C7 with no 
significant canal stenosis. Nevertheless, the patient reported 
dysphagia and continued weight loss regardless of the battery 
of inconclusive procedures and scans he underwent at multiple 
institutions.

The patient’s past medical history includes hyperten-
sion, hyperlipidemia, chronic obstructive pulmonary disease 
(COPD), gastroesophageal reflux disease (GERD), benign 
prostatic hyperplasia and history of right nephrectomy ap-
proximately 20 years prior to presentation due to renal cancer. 
Patient denied current or past use of tobacco products or illicit 
drugs and reported moderate consumption of alcohol. The pa-
tient’s father had a history of kidney failure and his mother had 
a history of heart failure.

Diagnosis

After 6 more months of persistent dysphagia and weight loss 
without a diagnosis, the patient presented to our network for 
further workup and treatment recommendations. CT of the 
neck 12 months postoperatively showed anterior cervical 
plate in adequate position with air between the plate and es-
ophagus (Fig. 2). An upper endoscopy was performed at 12 
months postoperatively, which showed fistulization between 
the esophagus and the metal hardware in the cervical spine. An 
esophagram was also performed, which demonstrated no ob-
struction but decreased peristalsis of the lower esophagus and 
lateral rightward deviation of the left upper cervical esophagus 
with minimal mucosal irregularities. Esophagram also showed 
involvement of the posterior wall of the cervical esophagus 
overlying the anterior plate and screws without evidence of 
leak or fistula (Fig. 3).

Figure 1. Computed tomography of cervical spine 6 months postopera-
tively. Red arrow indicates cervical plate.

Figure 2. Computed tomography of the neck 12 months postoperatively. Anterior cervical plate in adequate position with air 
between the plate and esophagus.
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Management and treatment

The patient was initially managed with pre-habilitation goals 
prior to surgery, including feeding tube placement and nutri-
tion optimization in preparation for a staged approach to re-
pair the esophageal defect. After the induction of anesthesia, 
the patient presented with bradycardia and hypotension, and 
underwent successful resuscitation. Following stabilization of 
the patient, a cardiology workup was performed, including nu-
clear stress testing, and was negative for any abnormalities.

One month later, the patient underwent removal of the cer-
vical spine hardware and a surgical repair guided by EGD (Fig. 
4) with muscle flap reinforcement (Fig. 5). A feeding gastros-
tomy tube was placed and both the procedure and postopera-
tive period were uncomplicated. The patient was discharged 
6 days after surgery with a JP drain and gastric tube feedings.

In a follow-up visit, esophagram demonstrated a com-
pletely healed operatory wound without evidence of leakage. 
A modified barium swallow was performed and did not reveal 
any abnormalities (Fig. 6). The patient continued tolerating 
liquids with minimal JP output and no evidence of dyspha-
gia, aspiration or infection. The patient performed optimally 
on speech evaluation without aspiration, his voice returned to 
baseline, and he progressed back to solid food.

Discussion

ACDF has been used since the late 1950s by spinal neurosur-
geons and orthopedic surgeons to treat patients with persistent 
neurological symptoms and pain despite non-surgical meth-
ods. The anterior approach to the cervical spine is considered 
a safe and versatile technique, with positive clinical outcomes 
and low morbidity and mortality [4-7]. The global complica-
tion rate of anterior cervical procedures is 13.2% and is mainly 
comprised of minor setbacks, necessitating minimal or no 
further intervention [8]. Significant complications following 
ACDF include soft tissue swelling and hematoma, recurrent 
laryngeal nerve injury, carotid artery injury, cerebrospinal flu-
id leakage, root and cord injury, superficial wound infection 
and tracheoesophageal injury [4, 5, 9, 10]. While soft tissue 
injury is a recognized complication of the anterior approach, 
the incidence of perforation from all causes varies between 
0.25% and 1.49% [11] and the global incidence of esophageal 
perforation fluctuates between 0% and 3.4% [4]. The rarity of 
this diagnosis and the variability of its incidence reported in 
previous studies and between different institutions makes es-
ophageal perforation in the setting of ACDF a difficult diagno-
sis and requires a high index of clinical suspicion.

As the cervical spine sits directly posterior to the esopha-
gus, the esophagus necessitates mobilization for spinal access 
for ACDF [12]. Perforation during mobilization is rare be-
cause several esophageal layers, including adventitia, longitu-
dinal and circular muscle, submusocosal and mucosal layers, 
all must be damaged before a full puncture can occur [12]. 
However, there are two areas of esophageal weakness where 
perforation is most likely, which include Killian’s triangle 
and the thyrohyoid membrane [12]. Esophageal retraction and 
esophageal manipulation intraoperatively are the most com-
mon causes of perforation, followed by hardware failure [11]. 
If the perforation is recognized intraoperatively, a simple pri-
mary suture repair is needed. However, if the perforation is 
diagnosed postoperatively, treatment is often more extensive, 
requires further surgery, and risks serious and life-threatening 
complications [5, 10].

Esophageal perforation is a serious complication that may 
occur weeks to months to as late as 8 - 10 years after surgery 
[10]. Causes of delayed esophageal injury include chronic ir-
ritation, compression of the esophagus by the hardware, and 
chronic friction between the posterior wall of the esophagus 
and the planting system. In this case, the patient presented with 
dysphagia and mild weight loss 1 year after ACDF; consider-
ing the delayed presentation, this patient’s diagnosis was likely 
secondary to chronic friction and subsequent perforation. The 

Figure 3. Esophagram at 12 months. Red arrow indicates defect. The 
image shows contiguity between the lumen of the esophagus and the 
cervical hardware based on the transit of the oral contrast, consistent 
with a posterior esophageal wall perforation contained by the cervical 
hardware without extravasation.
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ability of esophageal perforation to present in the delayed pe-
riod combined with its variable presentation makes esophageal 
injury important to consider and treat in the setting of post-
surgical dysphagia, fever, swelling, subcutaneous emphysema, 
or any sign of infection [5].

Basic treatment of delayed esophageal perforation de-
pends on the size of perforation [7]. Antibiotics as monother-
apy or other non-surgical treatment options are indicated only 
if the defect size is less than 1 cm in asymptomatic patients 
[6]. Surgical treatment is the gold standard if the diameter is 
greater than 1 cm or the patient has any signs or symptoms of 

local infection. Surgical intervention includes drainage of any 
abscesses, removal of hardware and repair of the perforation 
site [6]. In these instances, primary closure with or without 
muscle flap interposition should be performed. In this case, 
the patient presented with dysphagia without signs of infection 
and esophagoscopy revealed an exposed cervical plate in the 
esophageal lumen, which qualified for surgical repair [6, 7].

In contrast to esophageal perforation, dysphagia after sur-
gery is very common, with a reported prevalence between 28% 
and 57% of cases [5, 6]. Nevertheless, most cases follow a 
transient course resolving spontaneously within 2 years post-

Figure 5. Representation of surgical repair guided by esophagogastroduodenoscopy in layers and muscle flap reinforcement.

Figure 4. Esophagogastroduodenoscopy 12 months postoperatively. Image displays the cervical hardware, which had eroded 
through the posterior wall of the cervical esophagus concordant with the esophagram, which had demonstrated contiguity be-
tween the lumen of the esophagus and the cervical hardware based on the transit of the oral contrast, consistent with a posterior 
esophageal wall perforation contained by the cervical hardware without extravasation. These findings were also consistent with 
the patient’s chronic presentation without sepsis.
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surgically. Identifying which patients require a more detailed 
workup for esophageal perforation is still a challenge for clini-
cians. As delays in diagnosis and treatment increase morbidity 
and mortality exponentially, workup should be completed as 
soon as perforation is suspected, especially in the context of 
persistent dysphagia [13].

Conclusion

Delayed esophageal perforation post-ACDF has an extremely 
low incidence and presents variably which makes diagnosis of 
this complication exceedingly difficult. However, it should al-
ways be considered in patients with chronic dysphagia or signs 
of local infection after ACDF.

In this report, we discussed case of delayed esophageal 
perforation without instrumental failure occurring 1 year af-
ter ACDF. High suspicion, recognition, proper treatment, and 
long-term follow-up are crucial for improving post-surgical 
outcomes and decreasing the morbidity and mortality of this 
life-threating pathology. Decreasing the incidence of esopha-
geal perforation after ACDF may translate into not only im-
proved clinical outcomes, but also a reduction in the hospital 
length of stay, the readmissions rate, and overall healthcare 
costs.
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Figure 6. Postoperative barium swallow demonstrating resolution of obstruction.
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