BRRER (382548  H2uk 2014

J Clinical Otolaryngol 2014,25:271-275

Fiberoptic Laryngeal Microsurgery in Patients with Cervical Spine Disease
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—ABSTRACT —

Laryngeal microsurgery using suspension laryngoscope is a common procedure for benign laryngeal lesions.
However, suspension laryngoscope could not always guarantee adequate exposure of the vocal cord in patients
having stiff neck. Here we present a novel operative method to overcome difficult laryngeal exposure in patients
with cervical spine diseases. A 71-year-old man presented with hoarseness. Laryngeal evaluation showed a vocal
polyp located at the anterior portion of right true vocal cord. He previously underwent partial laminectomy of cer-
vical and thoracic vertebrae for ossified ligamentum flavum. During operation, suspension rigid laryngoscope was
not able to be introduced at the true vocal cord level due to a limited neck extension caused by spine immobiliza-
tion and further concern was taken for potential damage of spinal cord. We performed fiberoptic laryngeal micro-
surgery assisted with McGRATH" portable video laryngoscope and successfully removed the vocal polyp. Fiber-
optic laryngeal microsurgery assisted with McGRATH" portable video laryngoscope might be an alternative
approach in selected patients of difficult laryngeal exposure especially due to cervical spine disease. (J Clinical Oto-

laryngol 2014;25:271-275)
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Introduction

Laryngeal microsurgery using suspension laryngo-
scope is a universal procedure for benign laryngeal le-
sions as well as for laryngeal neoplasms. However, la-
ryngeal exposure, especially anterior portion of true
vocal cord, is sometimes very difficult due to several
reasons such as individual anatomic variations, obesi-
ty and previous radiation therapy." Of these, cervical
spine disease is one of the most troublesome causes of
difficult laryngeal exposure under suspension laryn-
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goscope. It not only limits adequate neck extension but
also elicits further concern for potential damage to cer-
vical spinal cord during the operative procedure. Thus,
alternative surgical approach is required. Here we re-
port our recent experience regarding the use of fiber-
optic laryngeal surgery guided by McGRATH" porta-
ble video laryngoscope (Aircraft Medical, Edinburgh,
Scotland, United Kingdom) in patients with cervical
spine disease and discuss its potential value and indi-
cations.

Case Report

A 71-year-old man was presented with hoarseness.
He did not present any other symptoms such as sore
throat, dyspnea and cough. He had previously under-
gone radiation therapy for early-stage glottic cancer at
12-years-ago and showed no evidence of recurrence
during regular follow-up examination. Laryngeal ex-
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amination revealed that a polypoid mucosal lesion lo-
cated at the anterior portion of right true vocal cord (Fig.
1). Bilateral vocal cord was well mobile and there was
no other mucosal lesion at the larynx and hypophar-
ynx. Past medical history revealed that he had previ-
ously undergone partial laminectomy of cervical and
thoracic vertebrae for ossified ligamentum flavum caus-
ing spinal cord compression (Fig. 2). He still suffered
from paresthesia and tingling sensation of extremities
with ongoing conservative management.
Conservative management including voice therapy
was performed for the probably benign vocal polyp
during 3 months. However, the size of the vocal polyp
was rather increased at the follow-up examination and

Fig. 1. Preoperative laryngeal finding demonstrating vo-
cal polyp located at the anterior portion of right vocal cord.
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Fig. 2. Radiologic images demonstrating cervical spine disease. A : Neck Soft tissue X-ray. B and C : Three-dimension-
al reconstructed images of cervical spine.

subjective symptom was aggravated. We decided to
perform laryngeal microsurgery under general anes-
thesia to remove vocal polyp and to perform patholog-
ic evaluation.

Assessment of the patient’s airway identified a short
neck, reasonable mouth opening and limited neck ex-
tension caused by spine immobilization. The patient
was positioned with his head on a pillow and was ap-
plied routine monitors consisted of a pulse oxymeter,
3-lead electrocardiography and non-invasive blood
pressure cuff. Anesthesia was induced with propofol,
desflurane, and remifentanil. After adequate manual
ventilation, rocuronium was administered to facilitate
endotracheal intubation. Ventilation was started with
oxygen and medical air (Fi0,=0.6). The bispectral in-
dex (BIS)(A-2000 BIS™ monitor; Aspect” Medical
Systems Inc., Natick, MA, USA) was also monitored.
Anesthetist performed endotracheal intubation using
the McGRATH" portable video laryngoscope. Anes-
thetist could not see the glottis but only epiglottis (Cor-
mack and Lehane Grade III) with the naked eye. How-
ever, we could see not only the vocal cord but also a
vocal polyp through the video monitor. Orotracheal in-
tubation was then carefully performed using a rein-
forced endotracheal tube (internal diameter : 5.5) with
hockey stick shaped stylet because the view of glottis
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Operative procedures of fiberoptic laryngeal surgery. C : Operative procedures were performed under fiberoptic
endoscope-connected monitoring system.

is indirect. Despite of successful endotracheal intuba-
tion, a conventional suspension laryngoscope was not
able to be introduced at the true vocal cord level intra-
operatively due to a limited neck extension caused by
spine immobilization and further concern was taken for
potential damage of spinal cord. Therefore, we decid-
ed to perform laryngeal microsurgery using flexible fi-
beroptic endoscope instead of using suspension rigid
laryngoscope.

Firstly, McGRATH" portable video laryngoscope
(Aircraft Medical, Edinburgh, Scotland, United King-
dom) was introduced and was forced inferiorly to de-
press tongue base (Fig. 3). The type of laryngoscope-
blade was translucent hence to preserve visual field of
airway architecture. One assistant was holding the la-
ryngoscope throughout the operative procedure to ex-
pose upper airway without neck extension. Then, flex-
ible fiberoptic endoscope was introduced through
exposed patient’s airway to visualize true vocal cord
including anterior commissure through a monitoring
system. The vocal polyp at the anterior portion of right
vocal cord was removed through repeated manipula-

tion of combining forceps inserted within the fiberop-
tic endoscope (Fig. 4). Intraoperative bleeding control
was achieved through gentle compression of gauze ball
grasped with combining forceps. The operative proce-
dure was completed after identifying complete remov-
al of polyp without damaging intact mucosa.
Postoperative laryngeal evaluation at outpatient clin-
ic showed complete removal of polypoid lesion with-
out damaging true vocal cord mucosa. Final patholog-
ic report indicated the removed lesion was a vocal polyp
with no evidence of malignancy. The patient recovered
from hoarseness and no other symptom related with
cervical spine myelopathy was notified after surgery.

Discussion

Laryngeal microsurgery or endotracheal intubation
in patients with difficult laryngeal exposure has long
been concerns of laryngologists and anesthesiologists.
Hence, several analyses to predict difficult laryngeal
exposure and operative methods to overcome these
problems have been introduced before.”® For exam-
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Fig. 4. Infraoperative laryngeal findings. A . Visualization of anterior portion of vocal cord though flexible fiberoptic

endoscope. B : Removal of vocal polyp by using combining grasping forceps. C : Identifying the complete removal

of vocal polyp.

ple, Kim et al. developed the curved type rigid laryn-
goscope with a curvature of 70° to fit the curvature from
the base of tongue to the larynx.” This surgical approa-
ch may provide better laryngeal visualization and less
traumatic manipulation in patients with difficult laryn-
geal exposure. However, it requires special instrumen-
tation which is hard to be achieved generally. Despite
of these efforts, it remains still under discussion to over-
come difficult laryngeal exposure due to various kinds
of causes and thus, personalized approach is required
for adequate surgical outcome as well as cost-effec-
tiveness.”

The use of flexible fiberoptic endoscope in difficult
airway was initially had attention in the field of anes-
thesiology.” Fiberoptic endoscope was known to facil-
itate tracheal intubation even without neck extension
compared with conventional method, and it is now
generally considered as a reliable alternative method
of endotracheal intubation for patients who have an-
ticipated difficult airways especially caused by cervi-
cal spine immobilization.” However, we used portable
video laryngoscope instead of the flexible fiberoptic
endoscope to intubate an endotracheal tube (ETT) at
this case. The important reason of using the video la-
ryngoscope is to prevent injury of laryngeal polyp. While
an advancement of endotracheal tube during fiberoptic
intubation could not be seen, the advancement during
endotracheal intubation using the portable video laryn-
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goscope could be seen through video monitoring sys-
tem. Thus, the anesthetist could avoid injury of laryn-
geal polyp during endotracheal intubation with help of
video monitoring system.

The use of McGRATH" in patients with difficulty
airway, failed tracheal intubation and severe ankylos-
ing spondylitis for awaked intubation were already re-
ported.”"” Futhermore, A.M. Taylor et al. was reported
that endotracheal intubation was successful in all pa-
tients using the McGRATH®, while the Macintosh was
successful in 59% patients at his randomized, controlled
trial."” Firstly, the reason account for these difficulties
is that during direct laryngoscopy, a straight line of vi-
sion is formed by aligning oral, pharyngeal and laryn-
geal axes, allowing passage of the tracheal tube in a
straight line. While using the McGrath® video laryngos-
cope, these axes are not aligned, therefore pass around
a relatively acute angle to enter the larynx.'” Also, a
wider view is transmitted to the monitor because the
viewpoint is closer to the target using the videolaryn-
goscope.””

The use of flexible fiberoptic endoscope was also
reported for laryngeal surgery."*"” They demonstrated
the application of fiberoptic laryngeal surgery under
topical anesthesia and claimed that it enabled precise
laryngeal surgery in outpatient clinic. Indeed, it appears
beneficial in selected cases such as recurrent vocal pro-
cess granuloma.'” However, concern was also taken
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regarding gag reflex during the procedure and poten-
tial risk of bleeding and asphyxia.

The major difference of our fiberoptic laryngeal sur-
gery compared with previously reported method was
the type of anesthesia. Actually, under general anesthe-
sia, the collapse of the pharyngeal and laryngeal struc-
ture makes fiberoptic visualization more difficult. There-
fore, an assistant is required to facilitate laryngeal ex-
posure by using portable video laryngoscope. Further-
more, transparent laryngoscope-blade which was adopt-
ed in McGRATH" portable video laryngoscope is help-
ful in preserving visual field of upper airway. Thus we
demonstrate that fiberoptic laryngeal surgery is possi-
ble in a general anesthesia setting by using portable vid-
eo laryngoscope, which leads to be free from the con-
siderations regarding gag reflex and risk of asphyxia
due to airway bleeding.

Despite of these potential values, surgery using com-
bining grasping forceps in flexible fiberoptic endoscope
limits precise manipulation of the instruments compared
with the method using conventional suspension laryn-
goscope. Also, in our case, tiny fragment of the vocal
polyp was still remained after surgery. Therefore, our
method might only be used as an alternative approach
in cases which the conventional method fails to expose
larynx.

In conclusion, we demonstrate a case of fiberoptic
laryngeal microsurgery under general anesthesia by us-
ing McGRATH" portable video laryngoscope. Despite
of a limitation regarding less precise manipulation of
instruments, it might be a potential alternative approach
in selected patients of difficult laryngeal exposure es-
pecially due to cervical spine disease.

The authors thank Soo-Geun Wang M.D., Ph.D., Department of
Otorhinolaryngology-Head and Neck Surgery, Pusan National
University Hospital, Pusan National University School of Medi-
cine, Busan, Korea for his insightful comments.
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