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Pancreaticogastrostomy as a Beneficial Alternative
to a Pancreaticojejunostomy

Wook Hwan Kim M.D,

Department of Surgery, Ajou University College of
Medicine, Suwon, Korea

Pancreaticogastrostomy (PG) has been used as an alternative
procedure for pancreaticojejunostomy (PJ) for reconstruction after a
pancreaticoduodenectomy (PD). Leakage at the pancreatoenteric
anastomosis is still a major cause of morbidity and mortality after a PD.
Therefore the major goal of technical modifications should be elimination
or at least a reduction of pancreatic leakage. A number of published
studies have shown that PG is associated with a low rate of anastomotic
leakage.

PG is easier to perform due to the thick posterior wall of the stomach
and its excellent blood supply being proximal to the remaining pancreas.
Furthermore, the pancreatic juice appears to be neutralized by the
gastric juice, resulting in a reduction in the morbidity and mortality
associated with anastomotic leakage. PG also results in a straight
alignment of the digestive tract without an A—loop.

PG and PJ showed an impaired exocrine and endocrine pancreatic
function with a similar extent. The activity of the pancreatic enzymes is
inhibited in the stomach after a PG. The enzymes become activated
when gastric pH exceeds 3.1, which normally occurs after the ingestion
of a meal.

In conclusion, we recommend duct—to—mucosa PG as a beneficial
alternative to a PJ, even in the hands of an inexperienced surgeon.
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Fig. 1. Invagination method of pancreaticogastrostomy (PG).
a) Photography after invagination method.
Pancreatic tube is placed in the pancreatic duct.
b) Endoscopic findings after invagination pancreaticogastrostomy.
Fibrotic scar and suture materials was visible at the anastomotic
site.
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Fig. 2. Technique of pancreatic duct to gastric mucosal anastomosis.
a) posterior wall of the stomach with seromuscular incision and stab
incision in the gastric mucosa, placement of the posterior row of the
outer layer of the anastomosis by black silk. b) placement of sutures
for the duct to mucosal anastomosis by 5—0 prolene. ¢) completion of
the anterior row of the outer layer of the anastomosis.

Fig. 3. Endoscopic findings after duct—to—mucosa
pancreaticogastrostomy.

The orifice of the pancreatic duct is identified and feeding tube is
palaced in the pancreatic duct.

Fig. 4. Division planes of gthe pancreatic neck for an easier
pancreatogastrostomy with mucosal approximation. a) Severence of
the pancreatic neck 15 to 20 degrees counterclockwise to the axis of
the portal vein after tunneling. b) The divided plane of the distal
pancreas should be directed 10 to 20 degrees ventrally.
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Table 1. Result of comparative studies between

pancreatogastrostomy and pancreatojejunostomy after
pancreatoduodenectomy, concerning the incidence of pancreatic
leakage.

) Pancreatic
Study Pa;';':’t: l(,'j;’" leakage (%)  Sig.
PGvs PJ
Yeo et al. (1995) 73vs.72 12 vs.17 NA
Kimet al. (1997) 48 vs.38 2vs.16 Yes
Arnaud et al. (1999) 80vs.91 4vs.13 Yes
Takano et al. (2000) T3 vs.69 0vs.13 Yes
Watanabe (2001) 2483 vs. 511 13.3vs. 11 NA
Schlittetal. (2002) 250 vs.191 3vs.13 Yes

Blue: Prospective study
Red: Retrospective study
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Fig. 5. Case volume groups comparing surgical complications.
Severe complications required reoperation. Minor complications
including delayed gastric emptying, pancreatic leakage, wound
dehiscence, moderate remnant pancreatitis, subhepatic hamatoma,
hepaticojejunostomy insufficiencies, and gastric hemorrhage coud be
managed conservatively.
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Table 2. P—type amylase and lipase activity corresponding to the pH
gastric juice value

pH]: 3:; ic 5:;‘;(:5 P-type amylase Lipase
£3.0 59 0 C
3.1-4.0 16 635.8 + 289.8 762.4 +231.5
5.1-6.0 13 43,169.1 + 2,961.6  14,402.3 + 3,995.2
271 15 59,963.0 +13,511.5 18,911.4 + 5,210.7
pH<3.0 :irreversibly inactivated

pH>5.0 : Amylase activity >70%
Lipase activity >75%
(after meal & milk loading)

Table 3. Comparison of the circadian rhythmic pH changes in the
gastric cavity of healthy volunteers and patients given a PPPD—PG
reconstruction.

Awake Postprandial Sleep Holding time pH >3.1
pH <3.0 pH=>3.1 pH~T7.0 (% of a 24-h day)
Controls
(n=10) 10110 10/10 10/10 302+25
PPPD-PG
(n=10) 9/10 /10 910 36.9+46
Table 4. Fecal pancreatic enzyme activity.
P-type amylase Lipase

Healthy (n=10) 8815 + 234.7 2,258.4 + 260.8
PPPD-PJ (n=20) 136.8 + 25.1 595.3 + 69.2
PPPD-PG (n=15) 151.0 + 20.3 561.1 + 65.3
Table 5. Pancreatic exocrine function following

pancreaticoduodenectomy and pancreaticogastric anastomosis in 17
patients.

After operation
Normal range
(n=17)
Fecal fat excretion
(g/24 h) 28 (18-155) 2-6
Fecal-1 elast
b i e 12 (1-134) 200-500
(#2/g stool)
Fecal fat excretion
(%) 54 (20-84) <10
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Table 6. Results of oral glucose tolerance test for the P—J and P—G

groups.
Diagnosis P-J (n=16) P-G (n=12) P
DM 5 5 0.114
IGT 2 4
Normal 9 3

250

200

150

100

50

Fecal elastase
(#9/9)

P>0.05

50.4

'd.;-s. ey

PJ (n=20) PG (n=14)

Fig. 6. Stool elastase I levels for the P—J and P—G groups.

[ No medication

H No dosage known

B < 75.000 pancreatic anzyme

B> 75.000 pancreatic enzyme

PG pre-op PJpre-op PG post-op PJ post-op

Fig. 7. Comparison of preoperative versus postoperative pancreatic
enzyme substitution in patients with pancreatogastrostomy (PG) and
pancreatojejunostomy (PJ)
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Fig. 8. Changes in diameter of pancreatic duct
With mucosal anastomosis (n=49)
——————— Without mucosal anastomosis (n=24)

mm

No.3
patient patient

pe.0003 NE

before operation  after operation before operation  afier operation
Mon-dilated group Dilated group

Fig. 9. Changes of MPD diameter in pre—and postoperative status.
Non—dilated group : Implantation method
Dilated group : Duct—to—mucosa method

300
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100 -
n 1 1 1 1

FES 30 60 90 120

Fig. 10. Results of the oral glucose tolerance test in the P—J and P—

G groups.

diet

2% |+
— j Insulin
u% L I 1 L 1

PG preop FJpreop PG postop FJ postop

Fig. 11. Comparison of preoperative versus postoperative treatment
for diabetes mellitus in patients with pancreatogastrostomy (PG) and
pancreatojejunostomy (PJ)
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