
IMPORTANCE OF STRUCTURES OF THE LESSER 

CURVATURE IN THE SPREAD OF PERISTALTIC 

WAVES OVER THE STOMACH 

P. G. Bogach and S. D. Groisman UDC 612.327.014.2 

Total t ransect ion of the s tomach or  division of two-thirds  of the organ on the l esse r  curvature  side 
led to prolonged (more than 30 days) blocking of the passage of per is ta l t ic  waves f rom the fundus to the 
pylorus .  Af ter  complete t ransect ion of the s tomach below the incisura  angularis,  passage of per is ta l t ic  
waves ac ros s  the line of division was re s to red  to normal  af ter  10-20 days. Restitution of s tomach move-  
ments af ter  division of four-f i f ths  of the s tomach on the g rea te r  curvature  side took place af ter  one week. 
It is concluded that s t ruc tu res  in the region of the l e s se r  curvature  play a special  role in the spread of 
per is ta l t ic  waves over  the s tomach.  

Dis turbances  of motor  activity of the stomach ar is ing after  t ransect ion of the organ have long a t -  
t rac ted  the attention of clinicians and physiologists .  However, the data on this subject are  conflicting. In 
some investigations [9, 12, 16, 18] the passage of per is tal t ic  waves ac ros s  the line of section showed little 
change, while in others  movements  in the fundus and pylorus were dissociated [8, 11, 13-15]. These d is-  
agreements  between resul ts  are  probably attributable to differences in the t imes elapsing between the op~ 
erat ion of t ransect ion of the s tomach and the beginning of the observat ions.  

The investigation descr ibed below was ca r r i ed  out to study the motor  activity of the fundal and py-  
loric divisions of the stomach, which was undertaken, for 6 months af ter  t r ansve r se  incisions had been 
made through the s tomach at different levels, followed by reanas tomosis .  

EXPERIMENTAL METHOD 

Experiments were carried out on 16 dogs two of which acted as controls. A fistula was made into the 
fundal and pyloric divisions of the stomach of all the dogs. In 14 dogs, at the same time as the fistulaswere 
made, the stomach was divided and immediately reanastomosed. The following types of transections were 
carried out: I) transection of the stomach at the level of the incisura angularis or slightly below it (4 dogs), 
2) transection of the stomach 5-10 cm above the incisura (2 dogs), 3) division of four-fifths of the stomach 
on the greater curvature side at the level of the junction between fundus and pylorus (2 dogs), and[ 4) divi- 
sion of one-third of the s tomach at the same level on the l e s se r  curvature  side (2 dogs). 

Stomach movements  were  recorded  by a bal loon-graphic method. A balloon introduced into the fundal 
division was inflated with 25-30 ml air,  and a balloon in the pylor is  division with 3-4 ml. Periodiic move-  
ments  of the s tomach and movements  in response to food were recorded.  

EXPERIMENTAL RESULTS AND DISCUSSION 

No fundamental differences in the cha rac te r  of the changes in periodic and per is ta l t ic  movements  of 
the s tomach depending on the location of t ransect ion of the s tomach were found. The only differences were 
in the t imes of r ecove ry  of the normal  spread of per is ta l t ic  waves over the stomach. After  t ransect ion of 
the s tomach below the incisura,  pyloric  movements  were res tored  in 10-20 days, and af ter  t ransect ion be-  
low the inc isura  in 30-50 days. Stomach movements  were res to red  af ter  a relat ively long period (about 30 
days) in cases  when one- th i rd  of the c i rcumference  of the s tomachwas  divided on the l esse r  curvature  side, 
compared with only oneweekaf t e r  division of four-f if ths of the s tomach on the g rea t e r  curvature  side. R e s -  

Depar tment  of the Physiology of Digestion, Institute of Physiology, T. G. Shevchenko Kiev University 
(Presented by Academician V. N. Chernigovskii).  Transla ted f rom Byulleten' t~ksperiment'noi Biologii i 
Meditsiny, Vol. 66, No. 12, pp. 16-19, December,  1968. Original ar t ic le  submitted July 10, 1966. 

1309 



/ ! t I , 

I I~ , / i I 

j L i i ~ 1 ~ n ~ 1 n ~ 1 I r t ~ t ~ 4 ~ l ~ i ~ j ~ t ~ t n ~ I n ~ u 1 ~ l ` ~ 1 J j ~ 4 I ~ I ~  

a ~ ~ i ~ ] T ~ I ~ ' ~ i ~ i ~ H F ~  

& 

. , . i  , , ,  , , ,  i , , . i  L I J l  u l J  i , i  I l l  I n  l n . I  m I I I I I ,  , ,  , , 11 ,  , I , ~ t , . . , l l . , ~  , , m . ,  , ,  , I  , , . . ,  . ~ , ,  , ,~  , , , . , , , .  , , . , , .  

b 

Fig.  1. Per iodic  movemen t s  of fundal 
and pylor ic  pa r t s  of the s tomach show- 
ing 1st  (a) and 2nd (b) types of d i s t u rb -  
ances  10 days a f t e r  t r ansec t ion  of the 
s tomach  above the inc i sura  angular i s .  
F r o m  top to bot tom:  m o v e m e n t s  of 
fundus, movemen t s  of pylorus ,  m a r k e r  
of s t imulat ion,  t ime  m a r k e r  (15 min). 
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Fig. 2. Movements  of the fundus and 
pylorus  in r e sponse  to food (a) 15 days  
a f te r  t r ansec t ion  of the s tomach  above 
the i nc i su ra  angular i s  (dis turbances of 
f i r s t  type).  The s ame  9 days a f te r  
t r ansec t ion  of the s tomach below the in -  
c i sura ,  showing d i s tu rbances  of the s e c -  
ond type (b). 

to ra t ion  of gas t r i c  p e r i s t a l s i s  in dogs a f t e r  complete  t r ansec t ion  of the s tomach  above the inc i sura  was  
re la t ive  in c h a r a c t e r ,  because  6 months a f t e r  the opera t ion a b lock to p e r i s t a l s i s  s o m e t i m e s  r ema ined  at 
the line of sect ion.  

Two types  of d is turbances  of per iodic  movemen t s  were  found in the pylor ic  division of the s tomach.  
In the f i r s t  type,  an absolute  ma jo r i ty  of cont rac t ions  of the fundus was  blocked at the line of sect ion 
(Fig. la) .  In the pylor ic  division ve ry  sl ight contract ions  s o m e t i m e s  co r re sponded  to them.  However,  s e -  
r i e s  of powerful  cont rac t ions  consis t ing of 4-8 waves  appeared  at the same t ime  in the pylor ic  divis ion.  
In each individual s e r i e s  the f requency of cont rac t ion  was  4-5 pe r  rain, i .e. ,  that usual ly  found in the p y -  
loric p a r t  of the s tomach.  Ser ies  of cont rac t ions  appeared  during both working and re s t ing  per iods  of the 
fundus, but in the l a t t e r  case  they were  l ess  frequent  and consis ted  of fewer  cont rac t ions .  Gradual  passage  
of waves  f r o m  the fundus to the pylorus  was r e s t o r e d  and the per iodic  movemen t s  of the pylor ic  por t ion of 
the s tomach  re tu rned  to no rmal .  

In the second type of d i s tu rbances  mos t  of the type A cont rac t ions  c r o s s e d  f r o m  the fundus to the p y -  
lorus  during the f i r s t  days a f t e r  t r ansec t ion  of the s tomach  (Fig. lb), but the c h a r a c t e r  of the py lor ie  m o v e -  
ments  was different  f r o m  that  obse rved  in dogs with an intact  s tomach.  Each wave in the fundal por t ion 
cor responded  to one, or  less  commonly,  two pylor ic  contract ions ,  whe rea s  under  no rma l  conditions,  depend-  
ing on the pauses  between cont rac t ions  of the fundal port ion,  each co r r e sponds  to 3-7 cont rac t ions  of the 
py lorus  [3, 5, 6]. Autonomous s e r i e s  of cont rac t ions  of the pylorus  we re  absent  in these  dogs.  With t ime  
the per iodic  movemen t s  of the pylor~c division also re tu rned  to n o r m a l  in this group of dogs. With both 
types  of d i s tu rbances  of movemen t s  of the pylor ic  division the ampli tude of i ts  cont rac t ions  r ema ined  normal .  

Af te r  t r ansec t ion  and r e a n a s t o m o s i s  of the s tomach  a c l e a r  block to the pas sage  of pe r i s t a l t i c  con-  
t r ac t ions  f r o m  fundus to py lorus  was  obse rved  in all  dogs. However,  the definite d i f fe rences  in per iodic  
gas t r i c  movemen t s  p r e s en t  in different  dogs left a c l ea r  i m p r e s s i o n  on the pe r i s t a l t i c  movemen t s  of the 
s tomach.  In dogs with the f i r s t  type of d i s tu rbances ,  while rhy thmic  cont rac t ions  occu r r ed  in the fundus 
at a f requency of 4-6/min,  i so la ted  s e r i e s  of cont rac t ions  very  r emin i scen t  of those found in these  dogs d u r -  
ing pylor ic  movemen t s  appea red  in the pylor ic  division (Fig. 2a). The appearance  of each s e r i e s  of pylor ic  
cont rac t ions  co r responded  to a dec rea se  in tone of the fundal por t ion.  In dogs with the second type of d i s -  
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turbance,  m a r k e d  changes were  found in the c h a r a c t e r  of cont rac t ions  in the fundus and pylorus  (Fig. 2b). 
In the fundus of these animals ,  s t rong cont rac t ions  at a f requency of 2-3/rain were  predominant ,  r e s e m b l i n g  
type II cont rac t ions  desc r ibed  p rev ious ly  [2]. In the pylor ic  division, under  these conditions, separa te  con-  
t r ac t ions  appeared  at  in te rva l s  of 3-7 rain, usual ly  co r respond ing  to the appea rance  of the s t ronges t  con-  
t r ac t ions  in the fundus. 

Movements  of the s tomach  in r e sponse  to food r e c o v e r e d  gradual ly  in both groups  of dogs, pass ing  
through a s e r i e s  of phases  during which rhythmic  cont rac t ion  of low ampli tude developed in the in te rva ls  
between s e r i e s  of cont rac t ions  or  single cont rac t ions  of the pylor ic  division.  In some exper iments ,  despi te  
act ive  pylor ic  contract ions ,  t he  sma l l  cont rac t ions  of the fundus were  blocked at the line of sect ion until 
py lor ic  moto r  act ivi ty  was fully r e s t o r e d  to no rmal .  

The r e su l t s  desc r ibed  indicate that in the intact  s tomach  the source  of pe r i s t a l t i c  waves  is  i ts  p r o x i -  
ma l  portion,  although the pylor ic  por t ion  p o s s e s s e s  some degree  of autonomy in this r e spec t .  Contrac t ions  
of the pylor ic  division, if i ts  connection with the fundus is d is turbed,  d i f fer  in the r e c o v e r y  per iod  f r o m  
those of the n o r m a l  s tomach .  The blocking of pe r i s t a l t i c  waves  at  the line of sect ion cannot be a t t r ibuted 
to de te r io ra t ion  of the genera l  condition of the pylor ic  musc l e s  because  the ampli tude of single cont rac t ions  
o r  s e r i e s  of cont rac t ions  a r i s ing  in the py lorus  was normal .  These  obse rva t ions  a re  in a g r e e m e n t  with the 
concept of the exis tence  of a p a c e m a k e r  for  p e r i s t a l s i s  in the p rox ima l  p a r t  of the s tomach  [10]. In con-  
t r a s t  to the p a c e m a k e r  in the duodenum, laying down the f requency of r egu l a r  cont rac t ions  of the p r o x ima l  
division of the smal l  intest ine [1], the gas t r i c  p a c e m a k e r  ac ts  as a source  of pe r i s t a l t i c  waves .  It should 
a lso  be emphas ized  that  the d is turbance  of pylor ic  movemen t s  developing a f t e r  t r ansec t ion  of the s tomach  
was  mainly  t e m p o r a r y .  The cons iderable  inc rease  in the t ime requ i red  for  r e c o v e r y  of gas t r i c  movements  
a f t e r  t r ansec t ions  above the inc i sura  angular i s  is  evidently due to the fact  that  these transection,~ involved 
the oblique l aye r  of m us c l e s  extending along the l e s s e r  cu rva tu re  only as  f a r  as  the inc i sura .  The spec ia l  
role  of the l e s s e r  cu rva tu re  in the sp read  of pe r i s t a l t i c  waves  is  a lso  indicated by the fact  that  division of 
the p a r t  of the s tomach  including the l e s s e r  curva tu re  above the inc i su ra  delayed r ecove ry  of gas t r i c  con-  
t r ac t ions  a l m o s t  as  much as comple te  t r ansec t ion  of the s tomach.  

The definite d i f fe rences  in c h a r a c t e r  of the b lock to gas t r i c  p e r i s t a l s i s  d i scovered  in d i f ferent  dogs 
a r e  mos t  p robably  a s soc ia t ed  with d i f fe rences  in the degree  of denervat ion of the pylor ic  p a r t  of the s t o m -  
ach. The s imi l a r i t y  in the c h a r a c t e r  of pylor ic  movemen t s  in d is turbances  of the f i r s t  type and movemen t s  
of i so la ted  gas t r i c  pouches made f r o m  the pylorus  and fundus [4, 7, 17, 18] sugges ts  that  in the case  under  
d iscuss ion  the e x t r a m u r a l  innervat ion of the pylor ic  port ion of the s tomach  was d is turbed.  

LITERATURE CITED 

1. P . G .  Bogach and S. D. Gro i sman ,  Vopr.  Pi taniya,  No. 2, 56 (1959). 
2. P . G .  Bogach, Mechan i sms  of Nervous  Regulation of Motor  Function of the Small  Intes t ine  [ inRussian] ,  

Kiev (1961). 
3. S . D .  Gro isman,  Effect  of Di f fe rences  in Consis tency and Chemica l  Composi t ion of Food on Gas t r i c  

P e r i s t a l s i s .  Author ' s  Abs t r ac t  of Candidate Di s se r t a t ion  [in Russian],  Kiev (1960). 
4. S .D .  Gro isman,  in: P roceed ings  of a Scientific Conference  on "Funct ional  Rela t ionships  Between 

Var ious  Sys tems  of the Body Under N orma l  and Pathological  Conditions" [in Russian],  Ivanovo 
(1962), p. 159. 

5. V . F .  Mostun, Relat ionships  between Fas t ing  Motor  Activi ty of Var ious  P a r t s  of the Al imen ta ry  
Trac t .  Candidate Di s se r t a t ion  [in Russian],  Moscow (1956). 

6. I . A .  Edel 'man,  Movements  of the Stomach and P a s s a g e  of Contents f r o m  the Stomach into the 
In tes t ine .  D i s se r t a t i on  [in Russian] ,  St. P e t e r s b u r g  (1906). 
Z. Bercovi tz ,  Am.  J .  Physiol . ,  72, 109 (1925). 7. 

8. E. Borche r s ,  Arch .  Klin. Chir . ,  .!22, 198 (1923). 
9. C. G(icke, Bruns .  Beit.  Klin. Chir . ,  99, 294 (1916). 

10. A. Keith, Lancet,  2, 371 (1915). 
11. E. Klein, Arch .  Surg.,  1-2, 583 (1926). 
12. H. Kloiber,  Bruns .  Belt.  Klin. Chir . ,  120, 247 (1920). 
13. B. Lilja, Acta  Radiol.  (Stockholm), 39, 353 (1953). 
14. B. Lilja, Acta  Radiol.  (Stockholm), 41_1, 225 (1954). 
15. B. Lilja, Motor Act ivi ty  of the Stomach, Stockholm (!959). 

1311 



16. H. Meyer and W. Schmidt, in: Ergebnisse der Medizinischen Strahlenforschung, Vol. 4, Leipzig 
(1930), p. 481. 

17. J. Quigley and R. Templeton, Am. J. Physiol. ,  9_~1, 475 {1929). 
18. R. Robins and T. Boyd, Am. J.  Physiol. ,  67__, 166 (1923). 
19. A. Thal, J. Pe r ry ,  and O. Wagensteen, Surgery,  41__, 576 (1957). 

1312 


