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ABSTRACT

An experimental study w is designed to investigate the possible 

relationship between cholecystectomy ind subsequent bxJe reflux 

into the stomach under various conditions. Bile reflux was 

examined after cholecystectomy ilone, aft r truncal vagotomy and 

pyloroplasty with and without cholecystectomy, and after highly 

selective vagotomy with and without cholecystectom” . The effect 

of secretin on bile reflux, ilone and under the ifc-ove conditions 

was also studied.

Fale reflux is an intermittent phenomenon varying markedly from 

time to time m  the same experimental animal, even during one test. 

In ^rder to ob* a m  frore meaningful picture, reflux was measured 

over continuous 6-hour perrnds. Furthermore, each test was carried 

out on a number if occasions on each animal. The sum of the con

centration of lecithin and lysolecithm in the gastric contents 

was used as an index of the amount of bile reflux. Lyso.1 ecithin 

is a cytotoxic »qent prrdu'-ted fr'>m lecithin in the duodenum. 

Because the ratio ,f lecithin to lysolecithm in the duodenum 

varies markedly from timo to time and lepends on the experimental 

conditions (eg. vagotomy or secretin infusion), use of only one 

of these phospholipids as tn index of the amount of bile reflux

.

both phospholip; Is was used a m  index t the amount. of bile 

reflux. Gastric contents were obtained by means of a permanent 

gastrostomy cannula. By using this technique bile reflux could



be measured over Lng periods cf time. Radioactive biliary 

marker.': were considered unsuitabl' because of certain problems: 

firstly, excretion of the marke' , rv the liver is completed in 

about 1 hour, therefore they cann ; be used to study reflux 

over long periods of rime. Secondly, r-here is always some 

retention of the marker in the gall bladder, therefore the 

estimatei amount of bile reflux before cholecystectomy cannot 

be compared with that after cholecystectomy.

Histological assessment of the gastric mucosa was carried out 

at the beginning cf the experiments, at the time of cholecy

stectomy, and it the end of the experiments.

rholecv’stect xny alone was round to promote bile reflux into the 

stcmach. This change is probably the result of the continuous 

flow of bile mtc the duodenum which follows cholecystectomy. 

Other possible explanations are discussed. In 3 cf the dogs 

the increased reflux persisted ’until they were sacrificed, 6 

months after cholecystectomy. However on a further 2 dogs the 

change was temporary, lasting for \bout 2 rr-nths after cholecy

stectomy ind thereafterreturning to pre-cholecystectomy levels. 

Over ill, m  5 dogs the post-cholecystectomy bile reflux was 

significantly higher than that before cholecystectomy 3̂5 tests 

before cholecystectomy, 80 tests after cholecystectomy, p < 0 ,01). 

By the end of. the experiments 2 dogs m  whom increased bile 

reflux nad persisted for 6 months had developed foveolar hyper

plasia of the gastric mucosa. Foveolar hyperplasia is con

sidered to be a marker of bile reflux.



Truncal vagotomy and pyloroplasty alone were not invariably 

associated with increased bile reflux. In 3 of the 4 dogs 

with truncal vagotomy and pyloroplasty the amount of bile reflux 

was not significantly different from that in dogs with an intact 

stomach. When cholecystectomy was xlded tc the truncal vagotomy 

and pyloroplasty all doqs had persistently increased bile reflux. 

T h is reflux was not significantly mgner than in dogs with only 

a cholecystectomy. These experimental findings lend support to 

the suggestion that the pylorus might not play a major role m  

preventing duodeno-gastrie refiux. However, this statement is 

made with some reservation because in the present study pyloro

plasty was combined with vagotomy, therefore factors other than 

pyloroplasty may have interfered with reflux. TTie ratio of 

lecithin to lysolecithm in dogs with truncal vagotomy and 

pyloropiasty was significantly nore m  favour of lecithin than 

that in dogf with mt tc vagi ind vi intact pyiorus. This was 

so, both before ind ifter cholecystectomy. It seems that truncal 

vagotomy inhibits the production of lysolecithm from lecithin.

£ •'thophysiologically, this is important because lysolecithm is a 

cytotoxic aqent injurious to gastric mucosa. Two of the dogs had 

developed histol gical gastritis by the end of the experiments.

The amount of bile reflux m  dogs after HSV was not significantly 

different from that seen in degs with an intact stomach; nor was 

it different, from dogs with TV+P in 3 out of 4 cases. Even when 

cholecystectomy was idded to HSV, bile reflux did not increase as



in chclecystectcmized doge, with an intact stomach or truncal 

vagotomy and pvloroplasty. It seems that highly selective 

vagct.omy may actually prevent reflux. After highly selective 

vagotorm the receptivo relaxation of the gastric fundus is lost, 

resulting m  increased mtragastric pressures. This high pres

sure, combined with an intact antro-pyloro-duodenal segment, 

may tend to prevert reflux or empty any refluxed material 

faster, before mixing with gastric contents can occur. Highly 

selective vagotomy seems to inhibit lysc.lecith.’n production, 

both before and afte*. cholecystectomy. None of the dogs with 

highly selective vagotomy developed any mucosal abnormalities 

by the end of the experiments.

Secretan is a gastrointestinal hormone which Taght affect bile 

reflux by affecting bile flow into the duodenum and bv changing 

the antroduoder.al motility. Secretin (Boots) stimulation con

sistently and significantly promoted bile reflux into the stomach, 

in ill groups of dogs, before and after chcelcystectomy. "̂ he 

imount of bile reflux during secretin stimulation in dogs witn 

truncal vagotomy and pyloroplasty was significantly higher than 

in dogs with an intact stomach or with highly selective vagotomy. 

The increased bile reflux after secretin stimulation could be 

the result of changes of pressures across the pylorus.

Secretin promoted lysolecithm production in all groups of dogs, 

both before and after cholecystectomy. This change could be due 

to the ract that secretin increases the flow of hepatic bile



into the duodenum, promotes the secretion >f pancreatic enzymes, 

and increases the pH of duodena) contents. These are factors 

whif-H favour lysolecithm formation.

While recognizing the danger of extrapolation of experimental 

studies tJ the hur.ian situation, the present experimental finding- 

lend support to the suggestion that in some cases of the so- 

called port-cholecvstectomy syndrome s^en in human subjects, the 

c^use could be gastritis caused by abnormal amounts of bile 

reflux m g  into the stomach. The therapeutic implication is that 

in appropriate cases, substances such as cholestyramine which bind 

bile salts may be beneficial. Agam in appropriate cases,a 

surgical procedure designed to prevent reflux, cou’d be considered.

The results ir this study support the view that cholecystectomy 

combined with truncal vagotomy .ind pyloroplasty is associated with 

more reflux than that which occurs after TV+P alone. However, 

cholecystectomy combined with tn-ncal vagotomy and pyloroplasty 

was not associated with mere reflux than after cholecystectomy 

alone.

Highly selective vagotomy might be the operation of choice for 

peptic ulcer, especially when a cholecystectomy has to be carried 

out for co-existmg biliary pathology.

Further mvestigat ions are needed to examine the relationship 

between bile reflux and the post-cholecystectomy syndrome in the 

human subject, and the possible beneficial effect that HSV may 
have in the management of the syndrome.

VII



LIST OF ABBREVIATIONS

D/'G reflux 35 duodeno-gastric reflux

TV+P SC truncal vagotomy with pyloroplasty

HSV * highly selective vagotomy

CCK - cholecystokirun

EDTA m ethylenediammetetracetic acid

TLC m thm layer chromatography

DU s duodenal ulcer

Total phos. m total phospholipids



ACKNOWLEDGEMENTS

I should like to express my .sincere thanks to Professor H.H. 

Lawson for his supervision, advice and encouragement.

I should also like to thank Professor D. Mendelsonn for his 

advice and the use of facilities in the Department of Chemical 

Pathology.

The help of Professor J Allen with the statistics is deeply 

appreciated.

The author -would like to thank Professor J.A. Myburgh for his 

constructive criticism and for makina available facilities m  

the Surgery Department.

Professor R. Hinder s help with the recording of gastric poten

tials is most appreciated.

The assistance of the technical staff in the Department of 

Surgery was invaluable.

This work was supported by grants from the Medical Research 

Council and the Senate Research Council.



DECLARATION

This thesis is the original work of Demetnos Demetnades. 

Neither the substance or any part of this thesis has been 

submitted in the past or is to be submitted for Ci degree 

in any other university.

D. DEMETRIADES



XI

Page

INTRODUCTION ........................................  1

TTHE OBJECT OF THE PRESENT INVESTIGATION................ 3

REVIEW OF THE RELEVANT LITERATURE ..................... 4

3.1 Physiology of duodenogast.'ic reflux ........... 4

3.1.1 The pylorus and reflux ..................... 5

3.1.2 Gastric emptying .and duodenogaaf- ic reflux .. 6

3.1.2.1 Hormones ...............................

3.1.2.2 Pylorus ...............................

3 .1.2.3 Vagotomy ............................... 8

3.1 ,2.3.1 Physiology.......................... 8

3.1.2.3.2 Highly selective vagotomy and gastric
emptying .......................... 8

3.1.2.3.- Truncal vagotomy and gastric emptying . 9

3.1.2.4 Other factors *nd qastnc emotying .. .. 10

3.2 Cholecystectomy and biliary system -hanges .. .. 10 

^.2.1 Anatomy of Oddi's sphincter in man and the dog 10

3.2.2 Cholecystectomy and the coimon bile duct . .. 11

3.2.3 Cholecystectomy and bile .. .. ...........  12

3.2 .3.1 Physiology............................... 1.2

3.2.3.? Cholecystectomy -and bile circulation . .. 12

J.2.3.3 Cholecystectomy and bile composition . .. i2

3.3 Truncal vagotomy and the biliary system .. .. 13

3.4 Truncal vagotomy and pancreatic secretion .. .. 14

CONTENTS

wr..



CONTENTS

INTRODUCTION ........................................

TOE OBJECT OF THE PRESENT INVESTIGATION ................

REVIEW OF THE REFEVANT LITERATURE .....................

3.1 Physiology c ' ; lodenogastnc reflux ...........

3.1.1 The pylorus and reflux .....................

3.1.2 Gastric emptying and duodenogastric reflux

3 .1.2 .1 Hormones ...............................

3.1.2.2 Pylorus ...............................

3.1.2.3 Vagotomy ...............................

3.1.2.3.1 Physiology ..........................

3.1.2 .3.2 Highly selective vagotomy and gastric 
emptying ..........................

3.1.2.3.3 Truncal vagotomy and gastric emptying .

3.1.2 .4 'her fac* ?fs tnd gastric emptyinq

3.2 Cholecystectomy and biliary svstem changes

3.2.1 Anatomy of Oddi's sphincter in man and the dog

3.2.2 '"holecystectomy and the common bile duct .

3.2.3 Cholecystectomy .and b i l e .....................

3.2.3.1 Physiology...............................

3.2.3.2 Cholecystectomy and bile circulation .

3.2.3.3 Cholecystectomy and bile composition

3.3 Truncal vagotomy and the biliary system

3.4 Truncal vagotomy and pancreatic secretion

s

/  *Vv >, I



— ; '

XII

Paqe

3.5 Bile phospholipids .....................

3.5.1 Physiology .........................

3.5.2 Clinical significance of lysolecitnin

3.6 Physiology of secretin ................

Defence mechanisms of the gastric mucosa .

Post.-cholecystectomy syndrome...........

Assessment of adequacy cf surgical v.agotomy

3.7

3.8

3.9

3.10 Confirmation of the preservation of antral 
innervation after HSV ................

3.11 Gastric mucosa histology ................

3.11.1 Normal stomach .....................

3.11.2 Chronic gastritis ................

3.11.2.1 Classification of chronic gastritis

3.11.2.2 Clinical significance of histological
chronic gastritis ...............

3.11.3 Vagotomy and gastric mucosa

3.11.3.1 Truncal vagotomy .and gastric mucosa

3.11.3.2 Highly selective vagotomy and gastric 
mucosa ..........................

15

15

16 

16 

18

19

20

21

22

22

24

24

25

26 

26

27

' ■: Tr  'T  the  r e l e v a n t  l it e r a t u r e  : s

4.1 Significance of duodenogastnc. reflux ............. 28

4.2 Mechods used for duodenogastnc reflux measurement . 30

4.2.1 Detection in the stomach of a non-absorbable
marker previously infused into the duodenum .. 31

4.2.2 Det .ction of duodenal contents in the stomach .. 31

i



sit ' XIII

Page

4.2.3 Rad logical m e t h o d s ..........................32

4.3 The effect of secretin on duodenogastnc reflux . . . 3 3

4.4 The effect of vagotomy on duodenogastnc reflux . .. 35

4.4.1 Truncal v^gotcmy and pyloroplasty .and reflux .. 35

4.4.2 Highly selective vagotomy and reflux .......... 36

4.5 Cholecystectomy and bile r e f l u x ....................36

WORK PRESENTED BY THE AUTHOR ...............................40

5 THE EFFECT CF CHOLECYSTECTTMY ON BILE REFLUX ...........41

5.1 Material and m e t h o d s ...............................41

5.1.1 Preparation of the experimental .animal .. .. 41

5.1.1.1 The experimental animal ................41

5.1.1.2 Anaesthesia..................... .. .. 41

5.1.1.3 Insertion of the gastrostomy cannulae .. .. 41

5.1.1.4 Cholecystectomy ..........................43

5.1.1.5 Post-operative management ................44

5.1.2 Measurement of bile r e f l u x ....................44

5.1.3 Collection of gastric contents ................ 44

5.1.3.1 During fasting conditions ................44

5.1.3.2 During fasting with secretin infusion .. .. 45

5.1.4 Method of lecithin and lysolecithm measurement . 45

5.1.4.1 Phospholipid extraction and separation . . . 4 5

5.1.4.2 Phosphorus deten.unation ................48

5.1.4.2 Lecithin .and lysolecithm estimation .. .. 49



• '

5.1

5.1

5.1

5.1

5.1

5.1

5.1 

5 

5 

5

5.1

5.1 

5

.5

.6

.7

.8

.9

.10

.11

Measurement of gastric juice pH 

Design of the gastrostomy cannula 

Histological assessment

Assessment of the physical condition 
of the experimental animals

Postmortem examination ....................

Design of the experimental study ..........

Original techniques developed by the author .

,1.11.1 Measurement of D/G reflux

Page

^0

50

51

53

5:
54

55 

55

XIV

.1.11.2 Duodenal markers used for measumg D/G reflux 56

5

5.2

5.2

5.2

5.2

5.2

5.2

5.2

5.2

.1.11.3 The experimental study ..............

.12 Statistical methods employed ...........

.13 Critical evaluation of the technique* used 

.1.13.1 Method us =d to measure D G reflux 

.1.13.2 Efficiency of phosoh-'lipid determination 

.1.13.'. Method used for histological assessment . 

.1.13.4 Design if the experimental study 

Results

.1 Introduction ................

.2 Presentation of data 

.3 Experimental animals 

.4 Number of experiments carried out 

.5 Reflux in the control -animals 

.6 The effect of cholecystectomy on bile reflux

.7 The effect of secretin on bile reflux before
cholecystectomy ................

57

57

58

58

59

60 

61 

61 

61 

62 

62 

63 

65 

65

72



5.2.8 The effect of secretin on tule reflux in 
cholecysteetomized dogs .....................

5.2.9 Secretin stimulation -and bile reflux before 
and after cholecystectomy ....................

5.2.10 Volumes of gastric contents under basal fasting 
conditions before and after cholecystectomy

5.2.11 Volumes of gastric contents during secretin 
stimulation before and after cholecystectomy ..

5.2.12 pH of gastric contents under basal fasting 
conditions before and after cholecystectomy

5.2.13 pH of gastric contents during secretin 
stimulation ..............................

5.2.13.1 Before cholecystectomy

5.2.13.2 After choleo.stectomy ................

5.2.13.3 Secretin infusion before cholecystectomy 
comparea with infusion after cholecystectomy

5.2.14 Postmortem findings ..........................

5.2.14.1 Macroscopic f m d i n g s .....................

5.2.14.2 Histological findings ....................

5.3 Discussion ...................................

5.3.1 Discussion of methods used ................

5.3.2 Discussion of biochemical results ...........

5.3.3 Discussion of histclogical results ...........

5.3.4 Clinical slgnificance of the resui.s of the 
present s t u d y ..........................

5.4 Conclusion ....................................



EFFECTS OF TV+P AND CHOLECYSTECTOMY ON D/G REFLUX

6.1 Materials and methods

6.1.1 Experimental animals ................

6.1.2 Preparation of the experimental animal ..

6 .1.2.1 Anaesthesia ..........................

6 .1.2.2 Insertion of gastrostomy cannula

6.1 .2 .3 Cholecystectomy .........................

6 .1.2 .4 Truncal vagotomy with pyloroplasty ..

6.1 .2 .5 Post-operative management ...............

6 .1 .2.6 Assessment of .adequacy of surgical vagotomy

6.1.3 Collection of gastric contents ..........

6.1.4 Technique of bile reflux estimation

6.1.3 Measurement of pH of gastric contents

6 .1 .5 .Assessment of the physical condition of the 
experimental animals .......................

6.1.7 Histological assessment ....................

6.1.8 Postmortem examination ....................

6.1.9 Design of the experimental study ..........

6 .2 Resul:s .......................................

6.2.1 Introduction ..............................

6.2.2 Experimental animals ....................

6.2.3 Number of experiments carried out ..........

6.2.4 Adequacy of surgical vagotomy ..............

6.2.5 D/G reflux in the control dogs ..........

6.2.6 Cholecystectomy in dogs with TV+P: the effect 
on bile reflux .........................



XVII

Page

6.2.7 The effect of secretin stimulation on bile 
reflux m  dogs with TV+P and intact gall
bladder ...................................  138

6 .2.8 Tine effect of secretin on bile reflux in
dogs with TV+P and cholecystectomy........... 144

6.2.9 Secretin stimulation: bue reflux before and
and after cholecystectomy .................... 149

6.2.10 Volumes of gastric contents under basal 
fasting conditions before and after 
cholecystectomy .......................... 154

6.2.11 Volumes of gastric contents during secretin 
stimulation before and after cholecystectomy .. 155

6.2.12 pH of gastric contents under basal fasting 
conditions before and after cholecystectomy .. 156

6.2.13 pH of gastric contents during secretin stimu
lation .................................... 157

6.2.13.1 Before cholecystectomy ................ 157

6.2.13.2 After cholecystectomy ................ 158

6.2.13.3 Secretin infusion before cholecystectomy 
compared with infusion after cholecystectomy 159

6.2.14 Postmortem findings .......................... 160

5.2.14.1 Macroscopic findings..................... 160

6.2.14.2 Histological findings .................... 160

6.2.15 Dogs with TV+-P compared with dogs with an
intact stomach .......................... 170

6.2.15.1 Bile reflux under basal fasting conditions 170

6.2.15.2 Bile reflux during secretin stimulation .. 170



Page

6.2.15.3 Ratios of lecithin to lysolecithin .. .. 171

6.2.15.3.1 Linder basal fasting conditions .. .. 171

6.2.15.3.2 During secretin stimulation............. 172

6.2.15.4 Volumes of gastric contents ............. 172

6.2.15.4.1 Under basal fasting conditions .. .. 172

6.2.15.4.2 During secretin stimulation............ 172

b.2.15.5 pH of gastric contents ...................173

6.2.15.5.1 t?nder basal fasting conditions .. .. 173

6.2.15.5.2 During secretin stimulation .............173

6.2.15.6 Histological findings ...................173

6.3 Discussion .. .. .............................174

6.3.1 Discussion of biochemical results ..............174

6.3.." Discussion of histological findings.............179

6.3.3 Clinical significance of the results of tne
present study ..................................180

6.4 Conclusion ................................... ...181

THE EFFECT OF HSV AND CHOLECYSTECTOMY ON D/G REFLUX . .. 183

7.1 Materials and methods .............................184

7.1.1 Experimental animals ............................184

7.1.2 Preparation of experimental animals .............184

7.1.2.1 Anaesthesia .............................184

7.1.2.2 Insertion of gastrostomy cannula .. .. 184

7.1.2.3 cholecystectomy............................184

7.1.2.4 HSV ................................... ...184

7.1.2.5 Post-operative mancagement...................185

XVIII



XIX

Page

7.1.3 Collection of gastric contents ................. 185

7.1.4 Measurement of lecithin -and lysolecithm 
concentrations ................................. 185

7.1.5 Measurement of gastric contents pH ............. 185

7.1.6 Histological assessment ....................... 185

7.1.7 Assessment of .adequacy of vagotomy............. 186

7.1.8 Assessment of integrity of vagal innervation
of the a n t r u m .............................. .. 186

7.1.9 Design of the experimental stud*,’ ............. 187

7.1.10 Statistical methods ............................ 188

7.2 Results ........................................ .. 188

7.2.1 Experimental animals ........................... 138

7.2.2 Wmiber of experiments carried o u t ............. 191

7.2.3 D/G reflux after H S V ........................... 192

7.2.4 D/G reflux after HSV and cholecystectomy . .. 192

7.2.5 The effect of secretin on D/G reflux .. .. 196

7.2.5.1 The effect of secretin on D/G reflux in
does with HSV and an intact gall bladder .. 196

7.2.5.2 The effect of secretm on D/G reflux in
dogs with HSV and cholecystectomy .. .. 201

7.2.5.3 D/G reflux with secretm stimulation before 
cholecystectomy compared with D/G rtflux 
with secretm stimulation after
cholecystectomy .............................205

7.2.6 Volume of gastric contents .................. 205

7.2.6.1 Basal fasting conditions before and after
cholecystectomy ............................ 205



Paa<=

XX

7.2.6 .2 Under secretin stimulation before and
after cholecystectomy.................... 206

7.2.7 pH of gastric contents under basal fasting 
conditions before and after cholecystectomy .. 206

7.2.8 pH of gastric contents during secretin 
stimulation.. ..............................  207

7.2.8.1 Before cholecystectomy................... 207
i

7.2.8 .2 After cholecystectomy.................... 208

7.2.8 .3 Secretin infusion before cholecystectomy 
compared with infusion after cholecystectomy 208

7.2.9 Postmortem findings......................... 209

7.2.9.1 Macroscopic findings.................... 209

7.2.9.2 Histological findings.................... 210

7.2.10 Comparison of dogs with HSV with (a) dogs with
an intact stomach, and (b) with dogs with IV+P 211

“.2.10.1 Bile reflux under basal fasting conditions 211

* 7.2.10.2 Bile reflux during secretin stimulation .. 212

7.2.10.3 Ratios of lecithin to lysolecithm .. .. 212

7.2.10.3.1 Under basal fasting conditions .. .. 212

• 7.2.10.3.2 During secretin stimulation .......... 213

7.2.10.4 Volumes of gastric contents .......... 213

7.2.10.4.1 Under basal fasting conditions .. .. 213 

, 7.2.10.4.2 During secretm stimulation.......... 214

7.2.10.5 pH of gastric contents ............... 215

7.2.10.5.1 Under basal fasting conditions .. .. 215

7.2.10.5.2 During secretin stimulation .......... 215

7.2.10.6 Histological findings .................... 216



7.3 Discussion

7.3.1 Discussion of materials and methods

7.3.2 Discuss’on of biochemical findings .

7.3.3 Clinic il significance of the results of the 
present study .....................

7.4 Conclusion ..........................

8 FINAL CONCLUSION ...............................

REFERENCES



LIST OF FIGURES

Figure 1

Fioure 2 

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10

Figure 11

Figure 12

Figure 13

Modified Thomas cannula: Individual parts 
and a sectional view of an assembled 
cannuJa ..............................

Swiss roll ..........................

Bile reflux before md after cholecystectomy 
in Dog D D_j...............................

Bile reflux before and after cholecystectomy 
in Dog D D j . .....................

Bile reflux before and after cholecystectomy 
in Dog DD^ ...............................

Bile reflux before and after cholecystectomy 
in Dog D D-,..............................

Bile reflux before and after cholecystectomy
in Dog D D ^ ..............................

Bile reflux in DD-, before -and after secretin 
stimulation, with an intact gall bladder

Bile reflux in DD^ before and after secretin 
stimulation, with an intact gall bladder

Bile reflux in DD^ before and after secretin 
stimulation, with an intact gall bladder

Bile reflux in DD^ bet ore and after secretin 
stimulation, with in intact gall bladder. ..

Biie reflux in DD^ before and after secretin 
stimulation, with an intact gall bladder. ..

Bile reflux in DD^ before and after secretin 
stimulation, after cholecystectomy



r

Figure 14 Bile reflux in DD^ before and after secretin
stimulation, after cholecystectomy

Figure 15 Bile reflux in DD^ before and after secretin
stimulation, after cholecystectomy

Figure 16 Bile reflux in DD_ before and after secretin
stimulation, after cholecystectomy

Figure 17 Bile reflux in DD^ before .vxi after secretin
. “rimulation, after cholecystectomy

Figure 18 Bile reflux in DD-, during secretin stimulation
before and £fter cholecystectomy

Figure 19 Bile reflux in DD-j during secretin stimulation
before and after cholecyst-Jtomy

Figure 20 Bile reflux in DD^ during secretin stimulation
before and after cholecystectomy

Figure 21 Bile reflux in DD^ during secretin stimulation
before and after cholecystectomy

Figure 22 Bile reflux in DD^ during secretin stimulation
before and after cholecystectomy

Figure 23a Dog DD^. The histological changes along the 
anterior wall of the greater curvature of the 
antrum ..............................

Figure 23b Dog DD^. The histological changes along the 
anterior wall of the antrum ...........

Figure 23c Dog DD_.. The histological changes along the 
lesser curvature of the antrum ...........

Figure 23d Dog DD^. The histological changes along the 
posterior wall of the antrum ...........

Figure 23e Dog DD^. The histological changes along the
posterior wall of the greater curvature of the 
antrum ..........................

XXIII

page

82

83

84

85

86

87

88

89

101

102

102

103

mmM



Page

XXIV

Figure 24a Normal antral mucosa (lesser curvature) at
the beginning of the experiments (X ) .. 103

Figure 24b Normal antral mucosa (lesser curvature) at
the time of cholecystectomy (X ) .. .. 104

Figure 24c Anti/al mucosa (lesser curvature) 6 months
after cholecystectomy, epithelial prolifera
tion and glandular atrophy (X ) .. .. 104

Figure 25a Dog DD^. T̂ .e histological changes along the 
anterior wall of the greater curvature of the 
antrum. ..............................  106

Figure 25b Dog DD- . T̂ ie histological changes along the
anterior wall of the antrum ........... 106

Figure 25c Dog DD_ . Ttie histological changes along the
lesser curvature of the antrum ........... 107

Figure 25d Dog DD_ . TVie histological changes along the
posterior wall of the antrum ........... 107

F\gurp 'Se Dog DD,.. The histological changes along the 
posterior wail of the greater curvature of 
the a n t r u m ..............................  108

Figure 26 Bile reflux in dog DDg after TV+P and after a
cholecystectomy was added to TV+P .. .. 134

Figure 27 Bile reflux in dog DDjq after TV+P and after
a cholecystectomy was added to TV+P .. .. 135

Figure 28 Bile reflux in dog DD^ after TV+P and after
a cholecystectomy was added to TV+P .. .. 136

Figure 29 Bile reflux in dog DD^ after TV+P and aft.-r
a cholecystectomy was added to TV+P .. .. 137

Figure 30 Bile reflux in DDfi (TV+P) under basal 
fasting conditions and during secretin 
stimulation..............................  140



Author  Demetriades D  
Name of thesis The effect of cholecystectomy on duodenogastric reflux an experimental study  1984 
 
 

PUBLISHER: 
University of the Witwatersrand, Johannesburg 

©2013 
 

LEGAL NOTICES: 
 

Copyright Notice: All materials on the Un i ve r s i t y  o f  the  Wi twa te r s rand ,  Johannesbu rg  L ib ra ry  website 
are protected by South African copyright law and may not be distributed, transmitted, displayed, or otherwise 
published in any format, without the prior written permission of the copyright owner. 

 

Disclaimer and Terms of Use: Provided that you maintain all copyright and other notices contained therein, you 
may download material (one machine readable copy and one print copy per page) for your personal and/or 
educational non-commercial use only. 

 

The University of the Witwatersrand, Johannesburg, is not responsible for any errors or omissions and excludes any 
and all liability for any errors in or omissions from the information on the Library website.  

 




