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Glottic Closure Reflex in an Anesthetized and Awake Canine Model

Young-Ho Kim, MD, PhD, Ju Wan Kang, MD and Kwang-Moon Kim, MD, PhD

Department of Otorhinolaryngology, Institute of Logopedics and Phoniatrics,
Yonsei University College of Medicine, Seoul, Korea

Background and Objectives : Sphincteric function of the larynx, essential to lower airway protection, is most efficiently
achieved through strong reflex adduction by both vocal cords. We hypothesize that central facilitation is an essential component

of a bilateral adductor reflex and that its disturbance could result in weakened sphincteric closure.

Materials and Method : Seven adult 20kg dogs underwent evoked response laryngeal electromyography under 0.5 to 1.0
MAC isoflurane anesthesia. The internal branch of superior laryngeal nerve was stimulated through bipolar platinum-iridium

electrodes and recording electrodes were positioned in the ipsilateral and contralateral thyroarytenoid muscles.

Results : Consistent threshold responses were obtained ipsilaterally under all anesthetic levels. However, contralateral reflex
responses disappeared as anesthetic levels approached 1.0 MAC. Additionally, at 0.5 MAC, late responses {R2) were detected in

one animal.

Conclusion @ Alteration of central facilitation by deepening anesthesia abolishes the crossed adductor reflex, predisposing to a
weakened glottic closure response. Precise understanding of this effect may improve the prevention of aspiration in patients

emerging from prolonged sedation or under heavy psychotropic control.

KEY WORDS : Glottic closure reflex * Anesthesia.
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Table 1. Left iSLN stimulation

MAC
05 05 075 10 >1.0
lpsilateral Ry
. 30/30  5/5  17/17  34/34  31/33
Bficiency &) qooy oo (om  (100)  (94)

Latency(ms) 26.7+12262+1.5267+21.4247+3.427.4%:09

Contralateral Ry
20/30 117156 5/20 117 0723
(67) (73) (25) 6) (0)]

Latency(ms) 27.3:10729.4+10288+10.7280+00

MAC : minimal alveolar concentration
Latency : average t 18D

Efficiency (%)
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Fig 1. Stimulation of the left infemnal branch of SLN. Compound
muscle action potential (CMAP) recordings obtained from ipsi-
lateral thyroarytenoid muscle at (A) 0.5MAC and (B) TMAC.
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Fig. 2. Stimulation of the left internal branch of SLN, Compound
muscle action potential (CMAP) recordings obtained from con-
tralateral thyroarytenoid muscle at (A) 0.5 MAC, and (B) IMAC.
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Table 2. Surnmary of left iSLN stimulation

Minimal alveolar concentratfion

<1.0 =10
lpsilateral R
% Efficiency 100(52/52) Q7(65/67)
Latency (ms; average +1SD) 266 +1.3 25829
Contralateral R
% Efficiency 55(36/65)* 3(1/40)*
Latency (ms; average +1 SD) 282+1.2 28.0+0.0

« 1 p<.01 (Student’s Hest)

Table 3. Right iSLN stimulation

Minimal Alveolar Concentration

©5 05 075 10 >0
Ipsilateral Ry

» 1919 6/6  15/15 33/33  32/34

Efficiency %) 100y ooy 1000 (1000 (94)

Latency(ms) 21.442621.6+0421.8+14226+2426111.6

Contralateral Ri

24/27 19/21 13/26
(89) (90) (50)

Latency(ms) 22.3+23238+0.8240+£1.626510.0

Latency : average=1SD

Efficiency (%) 115 (7) 0/16 ()

Table 4. Summary of right iSLN sfimulation

Minimal alveolar concentration

<1.0 =1.0

Ipsilateral Ry

% Efficiency 100(40/40) Q7(65/67)

Latency 4 .

(ms: average +18D)) 216420 23728
Contralateral R

% Efficiency 62(46/74)* 3(1/31)*

Latency 23.1+2.1 265100

(ms; average * 18D))
= 1 p<.01 (Student’s +test)
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Fig. 3. Presence of R2 af 0.5 MAC. Late response (R2) were dete-
cted in one experimental animal at lowest level of anesthesia.
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Fig. 4. Contralateral R1 evoked response under light anesthesia.
Lt. NA-left nucleus ambiguus; Lt. NTS- left nucleus tractus solitari-
us; SLN-superior laryngeal nerve; RLN-recurrent laryngeal nerve.
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Fig. 5. Loss of contralateral Rt evoked response in deep anesth-
esia.
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Fig. 6. Organizational model of the crossed adductor reflex pa-
thway in the dog.
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