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ABSTRACT

Background and Objectives[] Total laryngectomy is usually used for patients with advanced laryngeal cancer, and causes
injuries to hypopharyngeal mucosa, cricopharyngeal muscle, pharyngeal constrictor muscle. These damages induce
postoperative swallowing difficulties, although accurate and objective data have not been reported. The purpose of this study
is to evaluate the changes and functional difficulties of swallowing mechanism in patients with total laryngectomy by
manometric analysis. Materials and Methods[] We used station pull-through technique in two groups. The study group
consisted of 11 total laryngectomized patients, and the control group consisted of 10 cases. We measured resting pressure,
length, pressure after relaxation of UES (upper esophageal sphincter), and pharyngeal pressure. And 5 parameters were
analyzed for coordination of hypopharynx and UES during swallowing. Results[] In the study group, the resting pressure,
the maximal pressure after relaxation, and the length of UES was 36.3+ 10.5 mmHg, 149.8+ 14.6 mmHg, and 3.4+ 0.8 cm
respectively. In the control group, the results was 34.9+ 9.6 mmHg, 85.5+ 12.3 mmHg, 2.2+ 0.6 cm respectively. The
pharyngeal pressure was 81.8+ 10.1 mmHg in the study group, and 67.1% 12.3 mmHg in the control group. The interval of
pharyngeal constriction was 3.0% 0.23 sec in the study group and 0.49% 0.04 sec in the control group. The interval of UES
relaxation was 2.43+ 0.14 sec in the study group and 0.99+ 0.03 sec in the control group. Conclusion[] Manometric analysis
showed higher pressure of the pharynx and UES in the total laryngectomized patients than in the normal adults. And there
was a failure in the coordination between pharyngeal constriction and UES relaxation. (Korean J Otolaryngol 1998;
41(12): 1567-1572)
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Fig. 1. Five parameters for coordinat-
ion of pharynx and upper esophageal
sphincter (UES). This figure shows that
the duration of pharyngeal contraction
(E) is prolonged than the duration of
UES relaxation (D). A0 Time interval
between UES relaxation and starfing
point of pharyngeal contraction. BO
Time interval between UES relaxation
and peak point of pharyngeal contr-
action. CO Time interval between UES
relaxation and ending point of phary-
ngeal contraction. DO Duration of UES
relaxation. EO Duration of pharyngeal
confraction.
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Table 1. Profile of upper esophageal sphincter and pharynx

Study group Control group

Parameters (mean+ S.D.) (meanz S.D.)
Resting pressure (mmHQ) 36.3+ 10.5 34.9+ 9.6
Maximum pressure (mmHg)  149.8+ 14.6 85.5+ 12.3
Length (cm) 3.4+ 0.8 2.2+ 0.6
Pharyngeal pressure (mmHg) 81.8+ 10.1 67.1£ 12.3

Study groupO the patients who were treated with total lar-
yngectomy
$.D.0 standard deviation

Table 2. Relationship between pharyngeal contraction
and upper esophageal relaxation

Study group Control group

FEIRHISISE (G (meant $.D) (meant S.D. )

A 0.51+ 0.12 0.23+ 0.02
B 2.35+ 0.29 0.55+ 0.07
C 3.51+ 0.22 0.73+ 0.04
D 2.43+ 0.14 0.99+ 0.03
E 3.00+ 0.23 0.49+ 0.04

AO Time interval between UES relaxation and pharyngeal
contraction starting point.

BO Time interval between UES relaxation and pharyngeal
contraction peak point.

CO Time interval between UES relaxation and pharyngeal
contraction ending point.

DO Duration of UES relaxation.

EO Duration of pharyngeal contfraction.

Study groupO the patients who were treated with total

laryngectomy
S$.D.0 standard deviation
UESO upper esophageal sphincter

Fig. 2. Manometry of upper esophag-
eal sphincter (UES). A0 Resting press-
ure of UES, BO Maximal pressure after
relaxation of UES, CO Length of UES,
DO Relaxation of UES is not completed
to the baseline (atmospheric) pressure.
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Fig. 3. The pressure of pharynx. Phary-
ngeal contraction patterns have two
or more peaks near the esphageal
sphincter. Three or more peaks of phary-
ngeal confraction is usually considered
as abnormal (*). Twopeaked pattern is
a variant of normal contraction. At more
upper portion, pharynx contracts as only
one-peaked (normal) pattems (**).
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