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Role of Crural Diaphragm after Esophagogastrectomy

Sung Rae Cho, M.D.*, Hyun Cheol Ha, M.D.*, Bong Keun Lee, M.D*
Bong Gyun Cho, M.D.*

Background: The high pressure zone(HPZ) at the gastroesophageal junction is an important
barrier for prevention of gastroesophageal reflux. Smooth muscle layers in the lower
esophageal sphincter mainly contributes to HPZ at the throacoabdominal junction. The
purpose of this study was to investigate the manometric characteristics of the thora-
coabdominal junction in patients after surgical removal of the lower esophageal sphincter.
Material and Method: Twenty two patients with prior esophagogastrectomy(10 Ivor-Lewis
method and 12 left thoracotomy) and 30 normal adults(control group) were studied
manometrically. Result: Esophageal manometry showed a HPZ and pressure inversion point
distal to the anastomosis in 12 of 22 patients(2 of 10 patients with Ivor-Lewis method and
10 of 12 patients with left thoracotomy) and a HPZ in 30 of 30 normal adults. The location
of HPZ from nostril was not significant different between the two groups(42.5 * 0.9cm in
patients and 43.9 * 2.1lcm in the control), while the length of HPZ was shorter in patients
than in the control(2.13 - 0.6cm vs 2.83 * 0.59cm). By SPT and RPT, pressures of HPZ at
rest were lower in patients(13.78 ' 1.63mmHg, 28.58 * 6.06mmHg) than in control(20.3 *
4.95mmHg, 42.80 * 15.91mmHg). The HPZ relaxed partially in response to deglutition(84.4%
in patient, 90.5% in control group) and contracted in response to increased intra- abdominal
pressure induced by leg liftstHPZ/ Intra-abdominal pressure= 1.81 * 0.23 in patient, 2.13 -
0.58 in control group). Conclusion: This study shows an HPZ at thoracoabdominal junction
after surgical removal of the lower esophageal sphincter. It may be important to perform a
crural myoplasty during esophageal reconstruction after esophagogastrectomy because crural
diaphragm acts as sphincter like HPZ at the thoracoabdominal junction.

(Korean Thorac Cardiovasc Surg 2001;34:763-8)
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Fig. 1. Manometric demonstration of an high pression zone
at the thoracoabdominal junction in a patient after
esophagogastrectomy using the station pull-through technigue
with a standard perfusion catheter. Both phasic and tonic
pressure components to the high pressure zone are present.
Peak phasic pressure occurred with inspiration. A tonic
component was observed at end expiration.

Fig. 2. Relaxation of the high pressure zone at the
thoracoabdominal junction with swallowing in a patient after
esophagogastrectomy. Peak phasic pressures occurred with
inspiration. Relaxation of the high pressure zone occurred
with swallowing.
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Fig. 3. Response of the thoracoabdominal pressure by leg
lifts in a patient after esophagogastrectomy. Bilateral leg lifis
to 45 degrees resufted in a greater increase in pressure at
the high pressure zone than in the intra—abdominal stomach.

Table 1. Existence of High Pressure Zone at Thoracoab-
dominal Junction in Esophageal Manometry.

Number of study HPZ(+)* %

Control 30 30 100

Patient 22 12 54.5
Ivor-Lewis 10 2 20
Left thoracotomy 12 10 83.3

*, Number of existence of high pressure zone

2 1
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Table 2. Location and Length of High Pressure Zone at
Thoracoabdominal Junction (Mean * S.D.)

Control Patient

al
(n=30) (m=12) P YA€

Dist

istance(cm) 439121 42509 <005

(from nostril)

Length(cm) 2831059 2131006 <005

Table 3. Pressure of High Pressure Zone at Thoracoab-
dominal Junction(Mean * S.D.)

Control Patient
p value
(n=30) (n=12)
SPT*(mmHg) 20.03 t 4.95 13.78 + 1.63 <0.01
RPT#(mmHg) 42.801 1591 28.58 * 6.03 <0.01

*_ Station pull-through technique; #, Rapid pull-through techni-
que

Table 4. Response of the HPZ at the Thoracoabdominal
junction to Deglutition(Mean * S.D.)

Patient
(n=12)

Control
(n=30)

p value

Basal Pressure(mmHg) 20031495 13781 1.63 <0.01

Pr. during deglutition

1.93+1.44 2564003 <0.04

(mmHg)
% Relaxation. 90.5 81.4

Duration of relaxation(sec) 7.90t246 7.201%2.76 >0.05

27 42.8015.91mmHg, A 28.58+£6.06mmHgE A
ol A Al §o8bA Fkchp<0.01, Table 3).
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Fhabtoll A 2.5620.33mmHg 2 ZhAfoll A o8k A W

E}Mx(p<o.o4), olehge tmolAd 905%, Aol

814%% FAaliol| A shokow] o]ghA| 7 e ol A 7.90 -

246%, BAFNA 72022762 F FALFolA BA el
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Table 5. Response of the High Pressure Zone at the
Thoracoabdominal Junction to Increased Intra-abdominal
Pressure(45” Leg Lift{Mean * S.D.)

Control Patient
. (n=30) (n=12)
AHPZ#mmHg) 504+ 13.1 208 1 11.0
AIAP § (mmHg) 2531905 11.3'55
AHPZ/ATAP 2.13 + 0.58* 1.81 + 0.23*

#, High Pressure Zone; §., Intra-abdominal Pressure; =,

p=0.122

181 * 023202 dxFolA =7 =4 vepgdoy 44
F942 $2ckp=0.122, Table 5).
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