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Summary 

The effect of m ave mte tina! re ection (MIR) 
alone and when combined with plenectomy, on 
portal pre ure lllld thoracic duct lymph (TDL) now, 
lllld protein content, was experimentally studied in 
a erie of 12 dogs with created presinusoidal portal 
obstruction. MIR was a sociated with a significant 
drop in the portal pressure and TDL now, and signi
ficant increase in TDL protein content. When splen
ectomy wa added, more reduction of the portal 
pre ure and TDL now was obtained. The ignifi
canoe of the e finding i discu sed in relation to the 
hemo- and lymphodynamic changes in presinusoidal 
portal ob truction . 

Introduction 

Witte et at. 29) have proposed the replace
ment of the term "passive congestion" by the 
more accurate designation of "active conges
tion'' to haracterize the circulatory derange
ment in human portal hypertension . The same 
author have ugge ted that in patient with 
predominantly increased splanchnic arterial 
flow and minimally increased portal re i tance, 
splene tomy or restriction of the me nteric 
inflow above a critical minimum or re ection 
of small bowel may relieve ascite and varix 
haemorrhage . The purpose of this inve ligation 
wa to make a quantitative estimate of the 
portal pres ure, the rate of lymph production 
and it protein content under condition of 
partial ob !ruction of the portal vein and ob-
erving th influence of MlR alone and plu 
plenectomy on ucb estimates. It i an acute 

e. periment and valid only as an acute ob er
vation . 

Material and fethods 

The study was carried out on 12 healthy 
adult. male and female mongrel dogs weighing 
from 17 to 25 kg. The anaesthetic used was 
thiopentone sodium in 10 ml saline (0.025 
g/kg body weight) for induction and barbitone 
sodium solution in saline (0.25 g/kg body 
weight) given by in !ravenous drip for main
tainance. The thoraci duct was exposed and 
cannulated at the left jugular- ubclavian junc
tion and the abdominal cavity was opened for 
passage of a polyethylene catheter into the 
portal system by way of a uperior mesenten 
vein tributary , for portal venous pressure mea 
urements. Control value of TDL flow rate 
and portal venous pressure were determined, 
and TDL and ystemic venous blood samples 
were taken. Then portal vein partial occlusion 
was performed , u ing a vascular clamp for 
creation of portal hyperten ion. Massive resec· 
tion of the mall inte tine was done. lt was 
evered proximally I ~-in from the ligament 

of Treitz and distally 6-in from the ileocoecal 
valve. 

The last step in the tudy wa the addition 
of splenectomy t rna ive intestinal resection. 
ln each phase of thi experiment, 40 minutes 
were to elapse before the determination of 
new measurement , and TDL was collected 
and measured during 3 periods of 10 minutes 
each. The total protein content of lymph am
pies and plasma wa determined biuret meth
od). Saline and de tran were administered to 
replace lymph lo e and to upport arterial 
pressure when needed, without venous over
loading. 

0024- 7766/80 1400-0078 S 02 .00 © 1980 Georg Thieme Verlag, Stuttgart · New York 

T Ol 
I 

I • 

TO L 

Fig 
rae 
"pi 

tlo 
she 
"N 
wl 

Rc 

ln 
va 
to 
0. 
PI 
0. 
w 

ll 
2 
0 
n 
0 

F 
v 

Permission granted for single print for individual use. 
Reproduction not permitted without permission of Journal LYMPHOLOGY.



hing 
as 

tone 

nd 
C· 

for 

enc 
1eas-

l, 
es 
on 

ec-

aJ 

IJl. 

s 

s 
11· 

I· 

Massive Intestinal Resection and Splenectomy on Portal Pre sure and Thoracic Duct Lymph 79 

T OL Toto l : : : [ 
,-ot••• 

( ""'1 ...... , 0 ·6 

0 · 5 

C>-4 
0 ·35 

2 · 5 

TO L Row Z·O 

(IOI/IIIio ) I · 5 

I ·0 

0 · 5 

0 

.r 
1 

* P(O·O 01 

** P)o·o5 

I ,. 

por1ol 

'''''ur1 
'cm'tallne ) :: r~-2 0 • 

10 -- -- -- --
control lo 4oco4 111 111 loll ll 

p H . f 

s 

Fig. 1 Mean ± SO of the portal pressure and tho· 
racic duct lymph (TOLl flow/min, protein content 
"percent plasma", before (control) and after induc
tion of portal hypertension "P.H." . The same figure 
shows the values after massive intestinal resection 
"MI R" and Ml R + splenectomy "S" in such dogs 
with prehepatic portal partial obstruction 

Results (Fig. 1 and Table J) 

induction of portal hypertension evoked ele
vation of the portal pres ure from J 2.5 ± 2.6 
to 33.6 ± 3.2. TDL flow increased from 
0.46 ± 0.53 to 2.03 ± 0.49 and TDL total 
protein (percent pia ma) wa decreased from 
0.65 ± 0.07 to 0.48 ± 0.09 . These changes 
were all significant (P < 0.001). 

MIR was followed by significant decrease of 
the mean values of portal pressure (21.75 ± 
2.87, P < 0.001), and of TDL flow (0.83 ± 
0.23, P < 0.001 ). The total protein (% plas
ma in TDL was significantly elevated (0. 78 ± 
0.08, p < 0.001). 

Following MlR and splenectomy a reduction 
was found in each of U1 portal pressure 
49.7 %), and TDL flow (71.9 %) as compared 

with the values after induction of portal hy
pertension. 

Table 1 Changes in TOL total protein (% plasma) 
after MIR and MIR +splenectomy in dogs with 
partial occlusion of the portal vein (mean t SO) 

Control 

Induced portal hypertension 

MIA 

M I R + splenectomy 

TOL total protein 
(percent plasma) 

0.65 ± 0.07 

0.48 t 0.09. 

0.78 t 0.08 •• 

0.77 ± 0.07 ••• 

'Significantly lower than control value 
(P < 0.001). 

• •significantly higher than control value 
(P < 0.001). 

• • 'Insignificantly different from value after M I R 
(P > 0.05) . 

The TDL total protein (percent plasma) was 
significantly higher than baseline value (P < 
0.001), but insignificantly different from that 
after MIR P > 0.05) . 

Discussion 

Portal pres ure elevation in man re ults from 
a sp trum of disturbances in splanchnic blood 
flow combined with increased portal vascular 
resi tance (29). The hyperdynan1ic portal cir
culation is due to enlarged splanchnic arteries 
(3 , 30) particularly to the spleen (3 I) and 
from arterio-venous fistulae in the dige tive 
tract and spleen (2, 8, 16). The resulting hy
pervolaemia leads to excessive lymph produc
tion (5 , 6, I 5, I 8). that exceed the thoracic 
duct drainage capacity (5 , I I and may initi· 
ate or perpetuate ascites (12, 27. 28, 30). 

In our experiment , the portal vein wa partly 
occluded for creation of presinusoldal portal 
hypertension , simulating to a certain extent 
U1e hemodynamic alteration in patients with 
pure scl1istosomal hepatic fibrosis . uch type 
of portal obstruction is associated with in-
crea ed low protein TDL 18, 25, 26) ; it main 
sources are the intestine 7 13 , 14, 2_, 25) 
and pleen (1). MIR in such dog with induced 
portal hypertension was associated with a sig
nificant reduction of portal pre sure and TDL 
flow secondary to the marked reduction of 
me enteric circulation , which constitutes two
third to three-fourths of portal blood flow 
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(I 0 . When plenectomy was added a more 
reduction was obtained as the conge tive 
pleen contribute to the elevated portal pre -
ure and to the excess lymph production ( 1 . 

The ignificant increase in TDL protein after 
MIR and MIR +splenectomy could be the 
result of the relative increase in the propor
tion of the high protein hepatic lymph in the 
thoracic duct. 

Decompre ion of the excess TDL wa achieved 
by thoracic duct drainage ( 4, 6, 9 15 l 7) 
and the creation of cervical lymphatico-venous 
shunt 19 21, 3), with encouraging result . 
Witte et al. 9) have suggested technique 
that reduce lymph production in cases suf
fering from portal hypertension. In the pre
sent experiment MlR +splenectomy, suc
ceeded in reducing markedly the portal pres-
ure and TDL flow. However, MIR i a cata

strophic in ult re ulting in extensive redu tion 
oi the ab orptive surface of the small inte -
tine, with intractable diarrhoea, malab orp
tion, weight lo s and inanition A). o the 
concept of controlling the mesenteric arterial 
inflow above a critical minimum 29). by 
other al temative trials would have a role in 
the reduction of elevated portal pressure and 
TDL Oow, with the subsequent possible relieve 
of a cites and varix haemorrhage. 
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