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A
irway management is of prime concern to
all anesthesia providers. Evaluation of the
patient with anatomic indicators of a diffi-
cult airway using well-known assessment
techniques is common knowledge; how-

ever, it is the unanticipated difficult airway that is of
interest and most life threatening.

The purpose of this case report is to reveal a condi-
tion that is probably common but often overlooked in
many instances during the evaluation process. Gas-
troesophageal reflux disease (GERD) is a gastroin-
testinal disorder affecting some 9% of the population
in the United States.1 Its effects on the upper gas-
trointestinal tract are well known; however, its rela-
tionship to airway management is usually not consid-
ered except to say that the airway must be protected
by the anesthetist in the most effective manner. This
requires the preoperative use of proton pump
inhibitors, H2 blockers, and rapid sequence intuba-
tion with cricoid pressure.

The fact that GERD can cause erosion of the esoph-
agus is well appreciated, but hypertrophic tissue
development at the level of the arytenoids has not
been as widely recognized.  It is this problem that con-
cerns the anesthesia provider. Not only does it impair
visualization of the trachea due to overlapping of this
edematous tissue at the level of the glottic opening,
but it also can cause subglottic stenosis thus making
it difficult to pass an endotracheal tube even if visual-
ization is possible.2

Gastroesophageal reflux disease (GERD) can have a pro-

found effect upon visualization of the larynx. Changes at

the cellular level can produce edema and subglottic

stenosis thus causing airway difficulties of dire conse-

quence if not recognized.

Preoperative anesthesia evaluation of any patient pre-

senting with a history of GERD should alert the anesthe-

sia provider to the possibility of airway management

problems. Subsequent steps should be taken to prepare

the patient for potential difficult airway management.

Preventative measures are desirable and support a better

outcome, but in many instances such measures are

deferred and anesthesia proceeds anyway; should this

occur, immediate access to fiberoptic visualization and a

difficult airway cart is imperative.

Due to the increasing incidence of GERD in the general

population, it is of utmost importance that it be consid-

ered during any airway assessment. This will enhance

patient care and eliminate the element of surprise during

this critical time.
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During visualization of the posterior oropharynx,
presence of edema, redness, and redundant mucosa
are all signs that should warn the anesthesia provider
that airway problems could occur.

Case summary
A 69-year-old male was admitted to the Genitourinary
Department with a diagnosis of bladder neck contrac-
ture. He was scheduled to have a direct-vision internal
urethrotomy. Before this hospitalization, he had been
on coumadin. During this hospitalization he received
a heparin drip that was discontinued before midnight
the day before surgery. Anticoagulant therapy had
been instituted due to a medical history that included
transient ischemic attacks (mild cerebral strokes) that
usually leave the patient with little, if any, neurologi-
cal deficit. His medical history also was significant for
cancer of the prostate, for which he underwent a rad-
ical prostatectomy in 1995; mild chronic obstructive
pulmonary disease; hypertension; esophagitis; GERD;
and peptic ulcer disease. Accordingly, his ASA classi-
fication was III. Medications included isosorbide dini-
trate, ranitidine, hydrochlorthiazide, verapamil, sim-
vastatin, and albuterol. He was allergic to cimetidine.
During the preanesthetic evaluation, a history of
esophagitis and GERD prompted the anesthetist to
infuse famotidine, 20 mg, plus metoclopramide, 10
mg, before being taken to the operating room. Airway
assessment revealed a Mallampati score of 1 and ade-
quate thyromental distance of more than 7 cm. The
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patient refused spinal anesthesia, and it was deter-
mined that monitored anesthesia care would not be
sufficient for the procedure.

Once in the operating room, monitors were
applied, and induction proceeded with etomidate, 20
mg; fentanyl, 50 µg; midazolam, 1 mg; lidocaine, 50
mg; and mivacurium, 20 mg. No subsequent doses of
muscle relaxant were required. 

During laryngoscopy neither the epiglottis nor the
glottis could be identified. The laryngoscope was
removed and reoxygenation was begun. Another
attempt was made to visualize the necessary structure,
and again only hypertrophic tissue was seen. This tis-
sue began to bleed with the slightest manipulation so
the laryngoscope was withdrawn and assistance was
requested. Throughout these maneuvers the patient
was always easy to ventilate and oxygenation was not
a problem. Assistance arrived and after 2 further
attempts the trachea was intubated with an 8-mm
endotracheal tube using a Miller 3 laryngoscope blade. 

Otolaryngologists, or ear, nose and throat (ENT)
surgeons, were in the operating room suite and agreed
to do a consultation. A direct laryngoscopy was per-
formed, and the edema seen was consistent with
Reinke edema, which is swelling of the vocal cords
caused by increased volume of contents in the space
between the epithelium and vocal cord ligaments
(Reinke space).3 Since there is no lymphatic drainage
to the true vocal cord area, any edema that occurs
often persists and can be a sequela of GERD. 

The periglottic tissue was biopsied. The ENT
Department’s recommendation was to leave the patient
intubated overnight for treatment with steroids and
proton pump inhibitors since this edematous tissue
had been further aggravated by the repeated attempts
at intubation. The scheduled urological procedure was
completed without incident. Postoperatively, the
patient was given dexamethasone, 10 mg intra-
venously, and taken to the intensive care unit for
overnight observation and mechanical ventilation. 

The next morning in the medical intensive care
unit, the ENT resident performed a nasal fiberoptic
laryngoscopy to determine if extubation could be done
safely. The patient was extubated and was able to
breathe spontaneously with adequate tidal volume dis-
playing no distress, stridor, or dyspnea. After a 3-hour
observation period, he was discharged to the medical
floor for overnight observation and subsequently dis-
charged to home the next day. He was scheduled in the
ENT clinic for a follow-up appointment.

Discussion
Patients presenting with chronic GERD should be

thoroughly evaluated before undergoing anesthesia.
The evaluation should include the duration of this
condition and its effect on daily activity, (ie, sleeping
on 2 or more pillows, sleeping in a lounge chair, and
difficulty breathing in certain positions). A history of
chronic cough, hoarseness, throat clearing, and dys-
phagia should alert the anesthesia provider to poten-
tial abnormalities resulting from gastric reflux and
erosion of delicate laryngotracheal mucosa.4 Reflux
also can mimic asthma and bronchitis if the GERD
has caused occult aspiration.

Visual assessment of the oropharynx beyond Mal-
lampati scoring should be performed before induction
if a general anesthetic is considered. The assessment
should include an ENT consultation with direct
vision of the oropharynx with fiberoptic laryngoscopy
before intubation. A difficult airway cart including
equipment for fiberoptic laryngoscopy should be
readily available.  

Equally important, if GERD is diagnosed, preventa-
tive measures are much more effective than subse-
quent postincident treatment. In many instances, the
subglottic edema seen with GERD is dramatically
decreased with preoperative medical treatment that
should include antacids, H2 blockers, gastrointestinal
emptying drugs, and proton pump inhibitors. The
medications to consider are antacids, such as Alka-
Seltzer, Di-Gel, Gaviscon, Maalox, Mylanta, Riopan
Plus, Rolaids, and Tums; gastrokinetic drugs, such as
cisapride (Propulsid), metoclopramide (Reglan); H2
blockers, cimetidine (Tagamet), famotidine (Pepcid),
Nizatidine (Axid), ranitidine (Zantac); and proton
pump inhibitors, such as omeprazole (Prilosec).4 Any
combination of these groups of medications should be
started at least 72 hours before the anticipated general
anesthesia. 

In summary, the incidence of GERD is increasing in
the general population. It is significantly associated
with and attributable to the epidemic increase in obe-
sity in the United States and other industrialized pop-
ulations.5 Anesthesia providers should become more
attentive to potential airway difficulty in any patient
with a history of GERD.
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