
INTRODUCTION 

Patients with severe trauma are prone to respiratory failure, re-
quiring endotracheal tube insertion and mechanical ventilation. 
After extubation, however, swallowing dysfunction, also known 
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Endotracheal tube insertion and mechanical ventilation are indicated in spinal cord injury patients; 
however, dysphagia can occur after extubation. The resultant complications of dysphagia may in-
crease the length of hospital stay and mortality. Therefore, dysphagia should be evaluated after extu-
bation. This case report introduces a rare case of finding pharyngeal perforation during the fiberop-
tic endoscopic evaluation of swallowing (FEES) in patients with cervical spine injuries in the inten-
sive care unit. A 71-year-old male patient met with a road traffic accident. The patient underwent 
C3–4 posterior fusion and C3–4 anterior cervical discectomy and fusion. After successful extuba-
tion, the patient underwent FEES to assess swallowing function. During FEES, the metallic plate 
was found to be exposed through mucosal erosion, and swelling was observed at the surgical site at 
the hypopharynx. The nasogastric tube was removed to prevent secondary damage and infection at 
the operation site and the patient was received conservative therapy. The FEES endoscope machine 
is portable so it can be easily applied at the bedside to intensive care unit patients. In addition, FEES 
allows the identification of anatomical abnormalities of the oropharynx and abnormalities of vocal 
cord. Thus, it is recommended to do FEES to check anatomical abnormalities as well as dysphagia in 
patients in the intensive care unit. 
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as dysphagia, can occur frequently. The occurrence of postextu-
bation dysphagia (PED) among patients admitted to the inten-
sive care unit (ICU) is relatively common, and the frequency is 
reported to be about 93% [1]. 

Among patients with trauma, those with cervical spinal cord 
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injury (CSCI) are at a higher risk of dysphagia. A study reported 
that 16% of CSCI patients suffer from dysphagia during their first 
feeding, and the level of tetraplegia, reduction of the value of the 
lung volume and the subglottic pressure resulting from tracheos-
tomy or thorax trauma, and the duration of ventilation are all sig-
nificant factors in the development of dysphagia [2]. 

Complications of dysphagia include aspiration which has the 
potential to cause pneumonia, mechanical bronchial obstruction, 
transient hypoxemia, bronchospasm, and atelectasis. In addition, 
these complications may increase the length of hospital stay, de-
lay the rehabilitation process, and increase mortality [3,4].  

Therefore, after successful extubation, an evaluation of PED 
should be performed in the early stage of the traumatic CSCI. 
Both video fluoroscopic swallowing study (VFSS) and fiberoptic 
endoscopic evaluation of swallowing (FEES) are gold standard 
techniques for the assessment of dysphagia. Because FEES offers 
the advantages of better accessibility and direct observation of the 
laryngeal anatomy, it is preferred for the evaluation of patients in 
the ICU. Herein, we report a case demonstrating the importance 
of FEES after extubation in CSCI patients. What makes our case 
report special is that it is the first study reporting that found per-
foration of hypopharynx in the FEES. The pa tient provided writ-
ten informed consent for publication of the re search details and 
clinical images. 

CASE REPORT 

A 71-year-old male patient met with a road traffic accident and 
complained of inability to move all four limbs. On arrival, the pa-
tient was alert. On the initial physical examination, the key mus-
cle power was found to be grade 1 out of 5 for C5, grade 0 out of 
5 from C6 to C8, grade 1 out of 5 from L2 to L3, grade 0 out of 5 
from L4 to L5, and grade 1 out of 5 for S1. Voluntary anal con-
traction was absent. Hypoesthesia was noted below the C4 der-
matome, but no abnormalities were noted in the deep anal pres-
sure, anal sensation, anal reflex, and bulbocavernosus reflex. The 
neurological level of injury was at C4, tetraplegia with an Ameri-
can Spinal Injury Association Impairment Scale grade of C. Nor-
moactive deep tendon reflexes were present in all four limbs. The 
patient’s cranial nerves were intact. 

Cervical spine computed tomography and magnetic resonance 
imaging scans revealed C3/4 dislocation, prevertebral hematoma 
at the C2–5 level, and spinal cord contusion at the C3–4 level 
(Fig. 1). The patient underwent C3–4 posterior fusion and C3–4 
anterior cervical discectomy and fusion (ACDF), was intubated 
and on mechanical ventilation due to the patient’s poor respirato-
ry function. 

The patient was referred to the Department of Rehabilitation 
immediately after surgery, where the patient was made to un-

Fig. 1. Cervical spine magnetic resonance image. Magnetic resonance image scan performed when the patient was admitted to the hospital re-
vealed C3/4 dislocation, highly suspicious anterior discoligamentous complex rupture at C3–4, (A) prevertebral soft tissue hematoma at the C2–5 
level (yellow arrow), and (A, B) spinal cord contusion with hematoma at the C3–4 level (red lines).
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dergo a pulmonary rehabilitation program in the intubated 
state, including mechanical insufflation-exsufflation, assisted 
coughing, postural drainage for effective sputum discharge, and 
air-stacking exercises for lung expansion. Owing to early pul-
monary rehabilitation and intensive physical training for im-
proved vital capacity and coughing ability, the patient’s breath-
ing pattern stabilized, and the amount of sputum decreased. 
The ventilator weaning was successful. The peak expiratory 
flow value through endotracheal tube was measured at 68 L/
min. Having considered the cutoff value of peak expiratory 
flow for successful extubation as 60 L/min [5], we decided to at-
tempt an extubation. However, a dental aspiration was found in 
the trachea on computed tomography neck on postoperative 
day (POD) 5. It soon moved to a peripheral bronchus, making 
it difficult to remove and delaying extubation. Nonetheless, the 
tooth was removed by bronchoscopy after a second attempt at 
POD 11, followed by extubation. The total period of intubation 
was 11 days. 

A nasogastric (NG) tube had been inserted the day the patient 
first visited the hospital to release the gas from stomach. The ileus 
improved, and through NG tube, the patient started tubal feed-
ing. In the dysphagia screening test conducted by bedside to pro-
ceed to an oral feeding, gargling voice, foul-smelling breath 
during exhalation, and stridor were found. Therefore, we per-
formed FEES to investigate any anatomical abnormalities and 

vocal cord function on POD 15. 
During FEES, it was observed that the cervical metal plate 

used during ACDF to provide neck stability was found to be ex-
posed through mucosal erosion, and swelling was observed at 
the ACDF surgical site at the pharynx (Fig. 2). Given the risk of 
infection, the NG tube was removed, and the patient was nour-
ished with total parenteral nutrition. On POD 23, a follow-up 
FEES revealed that the exposed area still existed. A literature re-
view in 1990 suggested that perforations less than 2 cm be man-
aged conservatively [6]. Accordingly, since the exposed area was 
smaller than 2 cm and no signs of infection were found, the pa-
tient received conservative therapy, including meropenem, a 
broad-spectrum antibiotic. 

An NG tube could have worsened the mucosal injury. There-
fore, on POD 36, the patient underwent a percutaneous endo-
scopic gastrostomy procedure. While feeding through the percu-
taneous endoscopic gastrostomy, the patient's general condition 
improved. Five months after the accident, the patient was dis-
charged. Presently, the patient is still feeding through percutane-
ous endoscopic gastrostomy. We have been conducting periodic 
assessments of pharyngeal perforation and dysphagia.

DISCUSSION 

Spine surgeries with an anterior neck approach, such as ACDF, 

Fig. 2. Pharyngeal perforation seen on fiberoptic endoscopic evaluation of swallowing (FEES). (A) FEES on postoperative day 15. At the anterior 
cervical discectomy and fusion surgical site at the pharynx, the metal is exposed through mucosal erosion, and swelling is observed (arrow). (B) 
FEES on postoperative day 23. In the follow-up test, the exposed area is still observed (arrow).
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are commonly performed and are relatively safe surgical proce-
dures. However, the anterior neck region contains various mus-
cles and nerves such as the recurrent laryngeal nerve, superior la-
ryngeal nerve, sympathetic trunk, and spinal accessory nerve, 
as well as structures such as the thyroid gland, trachea, and 
esophagus. Due to the complexity of the anterior neck region, 
complications may occur. In a series of over 850 cases of anteri-
or spine surgery, Cloward [7] reported a wide range of opera-
tive complications, most of them being minor and self-limiting. 
They can be classified into three categories: soft tissue lesions, 
spinal cord or root injuries, and problems related to spinal sta-
bilization [8]. 

When soft tissue lesions due to spine surgery are detected, 
neurosurgical consultation should be obtained to assess the status 
of fixation and the need for revision, and removal of inciting 
hardware with vascularized reconstruction with a local pedicled 
flap. Conservative management such as drainage, broad-spec-
trum antibiotics, and extraoral feeding is a reasonable option if 
the patient is in a condition that cannot be operated on, or if the 
lesion is small and stable. 

Major injury or surgery induces a hypermetabolic, catabolic 
state in which, if not supported by exogenous substrates, exces-
sive skeletal muscle proteolysis occurs, followed by depletion of 
crucial visceral and circulating proteins. Therefore, early nutri-
tional support benefits high-risk surgical patients [9]. There are 
many advantages of early enteral feeding in the ICU, such as 
lower incidence of infection, reduced length of hospital stay 
[10], immunocompetence, and improved wound healing. 
Compared to total parenteral nutrition, nutrients delivered 
through enteral feeding (oral or tubal feeding) are better uti-
lized by the gut. In addition, total enteral feeding prevents gas-
trointestinal mucosal atrophy, attenuates the injury-stress re-
sponse, maintains immunocompetence, causes lesser metabolic 
imbalance, and preserves normal gut flora [9]. Until now, sur-
geons have been reluctant to initiate early enteral feeding in 
CSCI patients because of concerns of ileus and other complica-
tions. However, studies have found that feeding these patients 
within the first 72 hours is safe [11]. 

However, NG tube can cause various complications: gastro-
intestinal (diarrhea, constipation, nausea, and vomiting), 
tube-related (nasal ulcers, tube clogging, and tube dislodge-
ment), respiratory (pulmonary aspiration), metabolic (hyper-
glycemia, hyper or dehydration, electrolytic alterations), and 
so on [12]. Therefore, it is necessary to examine whether an 
oral diet is possible and start an oral diet at an early stage of 
the disease. 

There are various screening tools available for dysphagia, 
including Gugging swallowing screen, 3-oz water test, and 
citric acid swallowing test in ICU. However, a gold standard 
test is warranted in patients at a high risk of dysphagia, such 
as those with CSCI. These gold standard tests include VFSS 
and FEES. 

In patient in this report, mechanical and medical factors such 
as the ACDF, hematoma formation, injury to the pharynx, and 
pressure injury due to prolonged placement of the endotracheal 
tube and NG tube, could be the cause of pharyngeal perforation. 
A review of the patient’s postoperative cervical spine X-ray (later-
al view) revealed thinning of the prevertebral soft tissue (Fig. 3). 
Pharyngeal perforation often does not show any obvious symp-
toms; we were able to incidentally detect the mucosal defect 
through FEES, and further determine the direction of treatment 
and method of feeding. 

FEES involves passing a fiberoptic laryngoscope trans nasally 
to visualize the hypopharynx, larynx, and proximal trachea for 
the purpose of assessing dysphagia. FEES has the disadvantage 
that discomfort can be induced because the fiberoptic laryngo-
scope enters through the patient's nose. Therefore, it is difficult to 
do FEES to patients who do not cooperate. In addition, it is diffi-
cult to observe the oral and upper pharyngeal phases of swallow-
ing.  

On the other hand, FEES has several advantages over VFSS. 
FEES is more reliable in assessing penetration than VFSS and is 
equally effective in discriminating between penetration and aspi-
ration [13]. FEES allows one to observe the anatomical structure 
of the oropharynx and vocal cord directly. Therefore, it is possi-
ble to check for the presence of vocal cord palsy with phonation. 
Moreover, patients in the ICU are often difficult to shift out due 
to the numerous monitoring devices, the patient’s poor condi-
tion, and the risk of orthostatic hypotension in patients with early 
SCI. VFSS is possible only when the patient can be brought to the 
laboratory. In contrast, the endoscope equipment used for FEES 
has the advantage of being portable and bedside. Therefore, FEES 
can be a useful test in patients admitted to the ICU with restrict-
ed mobility. 

The FEES endoscope machine is portable so it can be easily 
applied at the bedside to patients with suspected PED in the ICU. 
In addition, FEES allows the identification of anatomical abnor-
malities of the oropharynx occurring after surgery and abnor-
malities of vocal cord movement that may occur after extubation. 
Thus, it is recommended that traumatic CSCI patients with sus-
pected PED be evaluated through FEES. 
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Fig. 3. Cervical spine lateral X-ray on (A) postoperative day (POD) 1 after anterior cervical discectomy and fusion surgery and (B) POD 7. The 
prevertebral soft tissue appears thinned in front of the surgical site (yellow arrows). (C) Horizontal view of computed tomography neck on POD 
22. The cervical metal plate used during anterior cervical discectomy and fusion to provide neck stability was found to be exposed to the hypo-
pharynx (red arrow).
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