Experimental Study on Biliary Motor Activity after
Gastrectomy with Dissection of the
Hepatoduodenal Ligament
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Fig.1. Schema of operative procedures; Non-ddissected group means simple
gastrectomy without dissection of the hepatoduodenal ligament. Dissected
group means gastrectomy with dissection of the hepatoduodenal ligament.
Reconstruction of Billroth II method was performed after gastrectomy in each
group. The shaded area represents the portion of dissection of the hepatoduo-
denal ligament. Ce. A, celiac artery ; SMA, superior mesenteric artery.
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Fig.2. Pressure record from gallbladder and sphincter of Oddi: Intravenous
injection of caerulein 0.2 & g/kg induces tonic contraction of gallbladder.
Small sharp waves on gallbladder basal pressure represent waves by
respiration. Record from sphincter of Oddi indicates irregular phasic
contraction. Intravenous injection of caerulein 0.2 x g/kg induces increased
basal pressure and amplitude of sphincter of Oddi.
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Fig.3. Chages of gadllbladder basal ressure after gastrectomy in two groups.
O, non-dissected group; @, dissected group. [Each value represents the
mean+SEM. in five dogs. ¥, p<0.05 compared to Pre in non-dissected
group; %, p<0.05 compared to Pre in dissected group ; Pre, pre-gastrectomy ;
Ga, immediately after gastrectomy.
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Fig. 4. Changes of gallbladder contractile pressure after intravenous injection of
caerulein 0.2 g/kg after gastrectomy in two groups. O, non-dissected group ;
@®, dessected group. Each value represents the mean=+S.EM. in five dogs.
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Fig.5. Changes of gallbladder absolute contractile pressure after intravenous
injection of caerulein 0.2 x g/kg after gastrectomy in two groups. O,

non-dissected group; @, dissected group.
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mean+S.EM. in five dogs. ¥ & %, referred to Fig. 3; Pre & Ga, referred to

Fig. 3.
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Fig.6. Changes of sphincter of Oddi basal pressure after gastrectomy in two
groups. O, non-dissected group; @, dissected group. Each value represents
the mean+S.EM. in five dogs. *, p<0.05 compared to non-dissected group ;
*, referred to Fig. 3.
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Fig.7. Changes of sphincter of Oddi amplitude after gastrectomy in two group.
O, non-dissected group; @, dissected group. Each value represents the
mean+SEM. in five dogs.
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Fig.8. Changes of sphincter of Oddi frequency after gastrectomy in two groups.
O, non-dissected group; @, dissected group. Each value represents the
mean+S.E.M. in five dogs.
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Fig.9. Changes of sphincter of Oddi basal pressule after intravenous injection
of caerulein 0.2z g/kg after gastrectomy in two groups. O, non-dissected
group; @, dissected group. Each value represents the mean+S.EM. in five
dogs. Y & %, referred to Fig.3.
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Fig. 10. Changes of sphincter of Oddi amplitude after intravenous injection of
caerulein 0.24 g/kg after gastrectomy in two groups. O, non-dissected group ;
@, dissected group. Each value represents the mean+S.E.M. in five dogs. v

& %, referred to Fig. 3.
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Fig.11. Changes of sphincter of Oddi frequency after intravenous injection of
caerulein 0.2 g/kg after gastrectomy in two groups. (O, non-dissected group;
@, dissected group. Each value represents mean+S.E.M. in five dogs.
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Fig.12. Changes of fasting gallbladder area after gastrectomy in two groups.
O, non-dissected group; @, dissected group. [Each value represents the
mean+S.E.M. in five dogs. % & %, referred to Fig. 3.
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Fig. 13. Changes of common bile duct diameter after gastrectomy in two groups.

Each value represents the

mean+S.EM. in five dogs. *, referred to Fig.6: vt & %, referred to Fig. 3.

Table 1. Bile culture and lymph follicular formation in gallbladder on the 4th and 8th weck after gastrectomy in two groups

] (A) (B) (A) and (B)
Dog | Bile culture L.ymph Bacteria Positive Positive Positive
No (A} follicule (A)
) rate rate rate
1 (G +)
w | 2 ) -
week 3 + =) enterobacter cloacae
4 = =
Non-dissected 5 = - 2/10 2/10 3/10
group 1 =) - 20% 20% 30%
2 =) >
s ) -+ E.coli
4 - (=)
5 =) (G
1 (G +)
2 =) (-
;:i‘k 3 ) -+
4 +) =) E.coli
5 +) (&) E.coli
Dissected 4/10 6/10 8/10
group 1 (=) = 40% 6036 80%*
2 - )
8th E.coli B.fragilis
week 3 ) - Kleb.pneumonia
4 ) (+
5 (+) (+) enterobacter cloacae

*, p<0.05 compared to non-dissected group.
Abbreviations are as follows:

pneumonia.

B. fragilis, Bacteroides fragilis ;

E. coli, Escherichia coli;

Kleb. pneumonia, Klebsiella
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Table 2. Grade of lymph follicular formation in gallbladder after

gastrectomy in two groups

Non-dissected group

Dissected group

Time after

gastrectomy (=) () (++)  (2) (D) D
Ga 5 0 0 5 0 0
4th week 4 1 0 3 1 1
8th week 4 1 0 1 1 3

Abbreviation and codes are as follows: Ga, immediately after
gastrectomy; (—), lymph follicule is not visible in any cross section;
(+), one or two lymph follicules are visible in some cross sections;
(++), more than three lymph follicules are visible in any cross
section.

Fig. 14. Low power view of a cross section of gallbladder on the 8th week after

gastrectomy in dissected group. The epithelium of gallbladder is almost
normal, but a lymph follicule is visible in the submucosal region (%50,
hematoxylin-eosin stain).
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Fig. 15. Low power view of a cross section of common bile duct on the 8th week
after gastrectomy in dissected group. Lymphocyte infiltration, detachment of
epithelium and ductal proliferation are observed in the common bile duct wall
(X 50, hematoxylin-eosin stain).

i i 2 3 .
Low power view of a cross section of papilla. Lymphocyte infiltration

or fibrosis are not visible around the sphincter of Oddi (X 20, hematoxylin-eosin
stain).
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Fig. 17. Fasting plasma CCK concentration in
three groups. [J, control group; O, non-dis-
sected group; @, dissected group. Each value
represents the mean+S.EM. in four to six
dogs. *, p<0.05 compared to control group.

o3

WER, BEROMBEMCEIA oAz (7
17).
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Postprandial plasma CCK concentration (pg/ml)

Fig. 18. The highest plasma CCK concentration
after feeding in three groups. [J, control
group; O, non-dissected group; @, dissected
group. Each value represents the meant
SEM. in four to six dogs. *, referred to
Fig. 17.
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Experimental Study on Biliary Motor Activity after Gastrectomy with Dissection of the
Hepatoduodenal Ligament Naotaka Kadoya, Department of Surgery (1), School of Medicine,
Kanazawa University, Kanazawa 920—J. Juzen Med Soc., 100, 445—464 (1991)

Key words gastrectomy, dissection of the hepatoduodenal ligament, biliary motor activity,
biliary stasis, biliary infection
Abstract

Biliary motor activity after gastrectomy with dissection of the hepatoduodenal ligament was
studied in mongrel dogs. In the non-dissected group simple gastrectomy was carried out, while in the
dissected group gastrectomy with dissection of the hepatoduodenal ligament was carried out. The
motor function of the galibladder and sphincter of Oddi, the morphological changes of the biliary
tract and bacterial infection of gallbladder bile were investigated immediately following gastrectomy
and on the 4th and 8th week after. In addition, cholecystokinin (CCK) secretion was investigated on
the 4th week after gastrectomy. The gallbladder basal pressure and absolute contractile pressure after
caerulein injection decreased on the 4th and 8th week after gastrectomy in both groups. The
sphincter of Oddi basal pressure showed significantly lower levels on the 4th and 8th week after
gastrectomy in the dissected group than in the non-dissected group. The sphincter of Oddi basal
pressure and amplitude after caerulein injection decreased on the 4th and 8th weed after gastrectomy
in both groups. Fasting gallbladder capacity increased on the 4th and 8th week after gastrectomy in
both groups, while bile duct diameter showed significantly larger sizes on the 4th and 8th week after
gastrectomy in the dissected group than in the non-dissected group. The positive rate of bile culture
in the dissected group was no different from in the non-dissected group. In the histopathologic
findings, lymph follicular formation in the gallbladder was observed more frequently and widely on
the 4th and 8th week after gastrectomy in the dissected group than in the non-dissected group.
Detachment of the epithelium, lymphocyte infiltration and ductal proliferation in the bile duct wall
was observed in 2 cases from the dissected group on the 4th and 8th week after gastrectomy, while
this was not observed in the non-dissected group. Fasting and postprandial plasma CCK
concentration was the same in both groups. In conclusion, dissection of the hepatoduodenal ligament
in gastrectomy, induces decreased tonus of the sphincterof Oddi and dilatation of the bile duct, which
cause bile stasis and biliary infection. It is speculated that these factors promote gallstone formation
after gastrectomy.




