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Oesophageal trauma in patients with spinal cord injury 
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Oesophageal perforations associated with cervical fractures occur from a variety 
of injuries. Fractures of the cervical spine, blunt trauma and penetrating injuries 
such as gunshot wounds, knives and missiles, perforate the cervical oesophagus. 
This retrospective study consists of 24 patients with an oesophageal perforation 
and cervical fracture. Motor vehicle accidents were responsible for 54% of the 
oesophageal perforations. The other oesophageal injuries were related to ante
rior spine surgery, gunshot wounds and sports-related activities. The clinical 
features related to these injuries included the obvious signs of an oesophageal 
perforation as well as fever of unknown origin, leukocytosis and unexplained 
persistent tachycardia. A variety of techniques was used to establish the 
diagnosis. All the patients had treatment for the cervical fracture and 20 patients 
required surgical repair of the oesophagus. The most common oesophageal 
complications were stricture of the oesophagus (54%) and oesophageal diver
ticulum (10%). The other complications were atelectasis, pneumonia, tracheo
bronchitis, pulmonary embolism, cervical osteomyelitis, cervical abscess, medias
tinitis, septicemia and cervical fistulae. These patients have a serious life
threatening illness that may be difficult to diagnose and treat. 

Keywords: oesophageal perforation; cervical fracture; Frankel classification; 
oesophageal stricture; oesophageal diverticulum. 

Introduction 

During the past 15 years we have treated 24 
patients with confirmed oesophageal perfor
ations that were associated with cervical 
vertebral fractures. The clinical features, 
diagnostic problems, treatment and compli
cations were evaluated and provide the data 
presented in this paper. 

Cervical oesophageal perforations are 
rare but they are as potentially life threat
ening as injuries to the thoracic oesophagus. 
They may occur with a variety of neck 
injuries or as complications from the treat
ment of cervical spine fractures. Blunt 
trauma as well as penetrating injuries from 
gunshot wounds, knives or other missiles 
can cause oesophageal injuries. The inci
dence of these problems is unknown; 
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however, a search of the literature with the 
Medical Literature Analysis and Retrieval 
System (MEDLARS) database from 1900 to 
the present time revealed 32 patients with 
cervical fractures from blunt trauma who 
also had an oesophageal perforation. 1-15 

This investigation of the literature also 
revealed that oesophageal injuries are more 
common with penetrating neck injuries than 
from blunt trauma. 

Patients and methods 

The data in this study were obtained from a 
retrospective analysis of patients' medical 
records. The incidence, clinical presenta
tion, diagnosis, methods of treatment and 
complications of oesophageal injuries were 
recorded in all spinal cord injured (SCI) 
patients admitted to our hospitals between 1 
January 1975 and 31 December 1989. All of 
the patients with a cervical injury and 
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confirmed oesophageal perforation were 
included in this study. 

Results 

During the 15-year period of this study there 
were 2,175 first admissions of cervical SCI 
patients and 24 (0.01%) has either a per
foration or laceration of the oesophagus. 
The patients in this study were all males and 
they had a mean age of 32 years; the ages 
ranged from 11 to 81 years. 

The causes of the neck injuries are pre
sented in Table 1. Motor vehicle accidents 
were responsible for 54% of the injuries, 
followed by relatively even numbers of 
injuries from gunshot wounds and work- or 
sports-related activities. The causes of the 
cervical injuries were not significantly differ
ent in this group when they were compared 
to the other SCI patients admitted during 
the study period. 

The causes of the oesophageal perfora
tions are presented in Table 1. In 10 patients 

Table I Etiology of injury 

Spinal cord Oesophagus 

Motor vehicle 
Gunshot wound 
Industrial 
Diving 
Fall, sports, fights 
Surgery 
Intubation 
Indeterminate 

Total 

Table II Neurologic status 

Last preserve level 

C2 
C3 
C4 
C5 
C6 
T5 

Totals 

13 10 
3 3 
2 0 
2 0 
3 0 
1 8 
0 2 
0 1 

24 24 

Number of patients 

1 
1 
4 

14 
3 
1* 

24 

(42%) the oesophageal injury appeared to 
be secondary to the cervical fracture. There 
were 8 patients (33.3%) whose oesophageal 
injury appeared to be due to surgery per
formed for the cervical fractures before they 
were admitted to our hospitals. This diagno
sis was established during a second opera
tion when it was determined that metallic 
appliances (wires, screws and plates) or 
bone had penetrated the posterior oeso
phageal wall. There were 3 patients (12.5%) 
whose oesophageal injury was secondary to 
a gunshot wound that also fractured the 
cervical spine. Oral tracheal intubation per
formed at the scene of the accident was 
responsible for the oesophageal injury in 2 
patients (8%). There was one patient in 
whom the etiology of the oesophageal injury 
could not be established with certainty. 
Several possible etiologies were discovered 
in that patient's medical records. 

The last fully preserved neurological 
levels of our patients are shown on Table II, 
and most of the patients (21) had C4-
C6 level injury. Forty-six percent of the 
patients (11 of 24) were motor complete. 
The Frankel classification is also shown in 
Table II. There was one patient with 2 
fractures at the cervical and thoracic levels 
who was a Frankel class C at C4 and Frankel 
class A at T4. 

There was a variety of associated injuries. 
The most common were soft tissue neck 
injury or laryngotracheal injury (15 pa
tients), chest contusion, hemothorax or 
pneumothorax (5 patients) and closed head 
injury (4 patients). 

The clinical presentations of the oeso
phageal injuries are shown in Table III. In 

Frankel classes 

A 
B 
C 
D 
E 

Number of patients 

1 1  
6 
7 
1 
o 

25** 

*C5 fracture without neurologic deficit T5-6 fracture with T5 paraplegia. 
**One patient with 2 fractures who was Frankel class C at C4 and Frankel class A at T4. 



Table III Clinical findings-oesophageal injuries 

Symptoms 

Pain 
Dysphagia/odynophagia 
Cough 
Aspiration 
V ocal change 

No of patients 

22 
14 
14 
11 

8 

most of the patients, the symptoms caused 
by the oesophageal perforation were over
shadowed by the symptoms produced by the 
cervical fracture. The most common symp
toms due to the oesophageaJ injury were 
neck and throat pain, difficulty in swallow
ing (dysphagia), pain on swallowing (odyno
phagia), and hoarseness and choking (as
piration). These complaints could arise from 
other injuries but they appeared to be due to 
the oesophageal perforation. 

The most common clinical findings were 
an elevated temperature, localized indura
tion and tenderness of the neck, crepitus or 
subcutaneous air in the neck and anterior 
chest wall, and unexplained tachycardia and 
blood in the nasogastric tube. There were 2 
patients who coughed up bits of necrotic 
bone. The temperature data were available 
in 17 patients. There were 3 who were 
afebrile and 14 with temperature elevations. 

A wide variety and a large number of 
radiographic examinations were made on all 
the patients. These data are presented in 
Table IV. These radiographic examinations 
included plain neck x-rays, contrast swal-

Table IV Radiographic examinations 

Radiographic studies Number 

1. Plain x-ray 22 
2. Contrast swallowing examination 20 
3. CT scan 20 
4. Gallium scan 18 
5. Cervical tomography 16 
6. Bone scan 16 
7. MRI scan 6 
8. Ultrasound 2 
9. Sinogram 1 

Total 12 1 
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Clinical signs 

Fever 
Induration 
Tachycardia 
Crepitus 
Hematemesis 
Expectoration-bone 

No of patients 

14 
7 
5 
5 
2 
2 

lowing examinations, computerized tomo
graphy (CT) scans, gallium scans, cervical 
tomography, bone scans, magnetic reson
ance imaging scans, cervical ultrasound exa
minations, and sinograms. The x-ray exami
nations were diagnostic of an oesophageal 
injury in 13 (54%) of the patients. There are 
several reasons why the interpretation of the 
radiographic studies may be difficult. Ex
ternal appliances (halo vest) and internal 
devises (nasogastric tubes and tracheotomy 
tubes) make the examinations and interpre
tations difficult. In addition, the difficulties 
of properly positioning the patient for the 
x-ray examination contribute to these prob
lems. 

Plain x-ray examinations may not reveal 
an oesophageal injury early in the clinical 
course of the disease (Fig 1). A barium 
swallow x-ray examination may be difficult 
to interpret when external and internal 
devices obscure the oesophagus (Fig 2). Air 
in the fascial spaces of the neck with 
multiple metallic foreign bodies (Fig 3) are 
an indication of an injury to the upper 
aerodigestive system. The subcutaneous air 
can occur either from penetrating cervical 
injuries (i.e gunshot wound) or non pene
trating injuries (cervical fractures). An in
dustrial accident caused a cervical fracture 
and air in the fascial spaces with mediastini
tis in one patient (Fig 4). This oesophageal 
injury was not initially diagnosed despite 
several x-ray examinations. The patient was 
transferred to our hospital and the perfora
tion was discovered with a CY scan examin
ation. When barium enters the trachea from 
the oesophagus (Fig 5), a tracheooeso
phageal fistula is the most obvious expla
nation. This patient's oesophageal injury 
appeared to be from either intubation or a 
tracheotomy. 
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Figure 1 Lateral x-ray examination of a patient 
with C5 fracture and an oesophageal perfora
tion. This examination does not reveal signs of 
an oesophageal injury. 

Endoscopic examinations were per
formed on 22 (91%) of the patients. The 
indications for these procedures were both 
diagnostic and therapeutic. The diagnosis of 
an oesophageal injury was made or con
firmed with endoscopy in 11 (50%) of 22 
patients. In 5 patients the metallic foreign 
material that had been used for an anterior 
cervical fixation was detected within the 
lumen of the oesophagus. There were 4 
patients (18%) in whom the diagnosis of an 
oesophageal injury was made at the time of 
neck exploration. All of these patients had 
clinical findings that created a high index of 
suspicion but their radiographic and endo
scopic findings were inconclusive. The diag
nosis was confirmed when the oesophagus 
was elevated from the anterior surface of 
the cervical spine, and a perforation identi
fied. 

Figure 2 Barium swallow x-ray. The anterior 
cervical hardware obscures the oesophageal in
jury and fistula. 

Treatment 

The medical treatment included intravenous 
fluids, appropriate antibiotic therapy, cor
rection of respiratory problems, blood 
transfusions when indicated, and good nu
tritional support. 

A tracheotomy was necessary in 15 
patients (60%) to provide an airway and 
access to the respiratory system for ventila
tion or cleansing. 

There were 16 patients (67%) who re
quired a gastrostomy and 6 patients (25%) 
who were fed by a nasogastric tube. Two 
patients were able to swallow relatively 
normally and did not require extra-oral 
feedings; they had not received oral feed
ings for some time after their injuries and 
the perforation had healed. 

All the patients had neck surgery before 
admission to our hospital but there were 20 



Figure 3 A CT scan that reveals a metallic 
foreign body and air in the fascial spaces of the 
neck (arrows). Edema of the glottis requires a 
nasotracheal tube to maintain the airway. 

patients (83%) who required surgery after 
they were transferred, A revision of the 
anterior cervical fusion operation was per
formed in 12 patients (50%), a posterior 
cervical fusion was performed in 5 patients 
(21 %), and 3 patients (12.5%) had surgical 
exploration of the neck for a gunshot 
wound. In 5 patients (21 %) the mechanical 
devices inserted previously for an anterior 
cervical fixation were removed. All of these 
patients had severe osteomyelitis of the 
cervical spine. There were 3 patients (25%) 
who required extensive debridement of 
osteomyelitic bone from the cervical spine. 
The data pertaining to surgical treatment 
are shown in Table V. 

Non surgical treatment for the cervical 
fracture (traction or a halo vest) was used in 
4 patients (17%). None of these patients 
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Figure 4(a) Air in the fascial spaces from an 
extensive oesophageal injury. (b) A CT scan of 
this patient's thorax revealed a severe medias
tinitis. 

had surgical repair of the oesophagus. The 
oesophageal injury healed with medical 
treatment and an extra-oral feeding tech
nique. 

The oesophageal injuries of 20 patients 
(83%) were repaired with a double-layer 
Connel suture technique. These operations 
were successful in closing the oesophagus; 
however, oesophageal strictures occurred in 
13 patients (54%) and oesophageal diver
ticulae were detected in 2 patients (8.3%). 
Three patients who did not have oeso
phageal surgery developed strictures of the 
oesophagus, and one developed a diver
ticulum of the oesophagus. 

Endoscopy was used for the treatment of 
an oesophageal stricture in 13 patients 
(54%). Multiple endoscopies (3 or more) 
were required in 9 of these individuals and 4 
(22%) required 5 or more endoscopies. The 
maximum number of endoscopic procedures 
performed to date on one patient was 9. 
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Figure 5 Barium has entered the trachea 
(arrows) through a large oesophageal perfora
tion caused by intubation. There are multiple 
'bubbles' at the site of the oesophageal perfora
tion. 

A variety of medical complications was 
encountered in the patients in this study 
group. The complications are listed in Table 
VI. Atelectasis, pneumonia, airway obstruc
tion, tracheobronchitis and pulmonary 

Table V Surgical treatments 

Treatment of spinal injury 

Anterior cervical fusion 
Posterior spinal fusion 
Surgical exploration (GSW) 
Cervical traction 
Halo vest 

Total 

GSW = gunshot wound 

Number of 
patients 

12 
5 
3 
2 
2 

24 

embolism were the most common problems. 
Hypoalbuminemia and septicemia were less 
common. 

The surgical complications included: oeso
phageal stenosis or stricture in 13 patients 
(54%) (Fig 6); cervical osteomyelitis in 11 
patients (46% ); prevertebral or retro
pharyngeal abscess in 7 patients (29% ); and 
oesophageal-cervical or oesophageal-cutan
eous fistula in 9 patients (38%). All of the 
oesophageal-cutaneous fistulas developed 
through a previous neck incision or at the 
site of a penetrating injury. A mediastinitis 
developed in 3 patients (12.5%), and all 3 
had a drainage operation through the neck 
or a thoracotomy incision. A tracheooeso
phageal fistula was detected in 2 patients 
(8%). There were 2 patients (8%) who 
developed an oesophageal diverticulum 
(Fig 7a and b), and one patient died (4%). 
That death was directly attributable to 
complications from the oesophageal per
foration. 

Table VI Complications of spinal cord injury with oesophageal trauma 

Medical Number Surgical Number 

Atelectasis 17 Oesophageal stricture 13 
Airway obstruction 15 Cervical osteomyelitis 11 
Hypoalbuminemia 13 Fistula 9 
Pneumonia 10 Cervical abscess 7 
Tracheobronchitis 6 Mediastinitis 3 
Septicemia 4 Oesophageal diverticulum 2 
Pulmonary embolism 1 

Total 66 Total 49 



Figure 6 A barium swallow that reveals stric
ture of the cervical oesophagus from an oeso
phageal perforation that has been treated sur
gically. 

There were various organisms that were 
detected in the 11 patients (46%) with 
cervical osteomyelitis. These organisms 
were alpha streptococcus (5); Staphylococ
cus aureus, coagulase positive (3); Staphylo
coccus aureus, coagulase negative (1); beta
hemolytic streptococcus (1); bacteroides 
species (1); anaerobic Gram-positive cocci 
(1); Pseudomonas aeruginosa (2); and Can
dida albicans (1). There were 3 patients in 
whom no bacteria were isolated from the 
surgical specimen and 2 patients in whom 
the results of the bacteriologic studies were 
not available. 

The length of hospitalization from the 
date of admission until the date of discharge 
averaged 241 days. There were 22 patients 
who were hospitalized for a total of 5,193 
days, 1 patient was evaluated as an out-
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patient and 1 patient had 5 days of inpatient 
evaluation. 

Discussion 

Worman et all found only 30 reported cases 
of oesophageal rupture from blunt cervical 
trauma in the English literature from 1900 
to 1962. However, only 3 of those patients 
had a cervical spine injury. They all pre
sented with neck abscesses. 

Morrison2 in 1960 described a patient 
with a hyperextension injury of the cervical 
spine that ruptured the oesophagus. The 
patient complained of pain in the neck and 
dysphagia. Two days later tenderness and 
stiffness of the neck were noted. A week 
after the fall, the patient became quite ill 
with swelling in the right neck. He was 
admitted to the hospital where an x-ray 
examination revealed subluxation of C4-5 
and obliteration of the space between C6 
and C7. He became progressively ill and 
subsequently lapsed into a coma and died. 
An autopsy revealed rupture of the anterior 
longitudinal ligament with extension of the 
neck and separation of the bodies of C6 and 
C7. The spinal cord was undamaged but 
there was a 2-cm tear in the posterior wall of 
the oesophagus. 

Since those two reports there have been 
many publications dealing with this subject. 
Reddin et ai, 3 Tomaszek and Rosner, 4 
Pollock et als and Stringer et al6 described 
oesophageal perforations associated with 
cervical spine fractures and the mechanism 
of the oesophageal injury. Blunt trauma to 
the neck has been associated with perfora
tion of the oesophagus. Several authors, 
induding Borwiecki et ai, 7 Goudarzi et ai, 8 
Gulbrandson et al,9 Spenler and Benfield, 10 

Hagan,ll Lerschlolarn and Banchuin, 12 
Beal et al \3 and Kelly et ai, 14 have described 
oesophageal perforation from blunt neck 
trauma. These patients may or may not have 
a cervical fracture. Krekorin and MajorlS 
described a perforation of the pharynx and 
oesophagus from a fracture of the hyoid 
bone. O'Neill et ai, 16 Triller and Rhea,17 
Johnson and Hood 18 and Wolff et al19 have 
reported perforation of the oesophagus 
from endotracheal intubation. 

Penetrating injuries of the cervical oeso-
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Figure 7(a) A cervical oesophageal diverticulum caused by an oesophageal perforation, surgical 
repair of the oesophagus and spine with extensive debridement of necrotic cervical bone. (b) A CT 
scan that reveals extensive erosion of the vertebral body from surgery and an oesophageal 
diverticulum. 



phagus are relatively more common than 
the other types of injuries; however, not all 
penetrating injuries cause a spinal injury or 
fracture. 20-22 

The above authors emphasize the serious
ness of the oesophageal injury, the life
threatening complications, and the difficul
ties of diagnosis and management. Most 
authors also report that the available diag
nostic techniques are not always helpful. 
Radiographic examinations may be incon
clusive and endoscopic exam ina tons do not 
always reveal a small perforation. It is also 
possible that some oesophageal injuries heal 
before there has been a resolution of the 
cervical or mediastinal infection. 

The literature and our experience indicate 
that certain symptoms and clinical signs 
should alert clinicians to the possibility of an 
oesophageal perforation. These include 
neck pain that persists after adequate treat
ment and immobilization of the cervical 
fracture. Redness, swelling, tenderness and 
crepitus of the neck are indicative of an 
oesophageal injury with a secondary infec
tion. Unexplained fever, leucocytosis and 
tachycardia may also indicate oesophageal 
trauma. Air in the cervical fascial spaces or 
mediastinum is an obvious indication of an 
injury to the upper aerodigestive system. 
These findings are especially alarming when 
the patient has had an anterior cervical 
fusion with the application of metallic 
devices to the spine. 

There are several treatment options for 
these problems. The methods chosen will 
depend upon the severity of the problem, 
the patient's general condition, and the 
presence or absence of complications. 

The most conservative method of man
agement for the oesophageal injury consists 
of an extra-oral feeding method, ie naso
gastric tube or feeding gastrostomy. These 
techniques are effective when the oeso
phageal injury is minor and detected before 
the onset of any complications. However, in 
our experience most patients will require an 
exploration of the neck and surgical repair 
of the oesophagus. 

It appears that an anterior cervical discec
to my and fusion with the application of 
metallic devices in a patient with an oeso
phageal perforation often causes a cervical 
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osteomyelitis. All of  the patients in this 
series who had cervical osteomyelitis 
required debridement of diseased bone, 
removal of the foreign material from the 
anterior cervical spine and another method 
of stabilizing the cervical fracture. 

Two patients developed an oesophageal 
diverticulum that required surgical treat
ment. Oesophageal stenosis occurred in 
over half (13-54%) of our patients. These 
individuals required multiple endoscopies 
and dilation of the stricture; however, all 
were eventually able to maintain an ade
quate nutritional intake by oral feeding. The 
patients with complications from the oeso
phageal injury had the greatest morbidity 
and the longest hospitalizations of any of the 
patients in our series. 

There was a total of 5,293 days of 
hospitalization for 22 patients: one patient 
had 5 days of inpatient care and one was 
evaluated as an outpatient. The remaining 
22 patients had an average hospitalization of 
241 days. This was 2 times longer than the 
average hospitalization (120 days) for the 
other patients with cervical fractures who 
were admitted to our hospitals during the 
study period. We believe the length of 
hospitalization is an indicator of the severity 
of the problem and its concomitant costs. 

Conclusion 

Patients with oesophageal trauma and injury 
to the spinal cord are severely injured and 
have a serious life-threatening illness. The 
oesophageal component is sometimes diffi
cult to diagnose. In addition to the obvious 
clinical signs of an oesophageal injury, a 
high index of suspicion should include: (1) 
an anterior spinal injury or body fracture 
(flexion-extension injury); (2) previous 
anterior spine surgery with metallic hard
ware; and (3) systemic signs of a fever of 
unknown origin, leukocytosis, or an unex
plained persistent tachycardia. 

Physicians should be aware of the causes, 
symptoms, clinical findings, treatment and 
complication related to oesophageal injuries 
from cervical fractures. A knowledge of the 
diagnostic and treatment modalities can 
assist in the early detection and manage
ment of this condition. 
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