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In order to assess whether in reflux esophagitis morphological and functional disorders 
persist after macroscopic healing, cimetidine was given for 6-12 weeks at a dose of  1.6 
g/day to 30 patients with acid gastroesophageal reflux and esophagitis. The mucosaI 
defects healed in 6 patients, improved in 14 patients, and remained unchanged in 10 
patients. Lower esophageal sphincter pressure, acid clearance, acid perfusion test, and 
histological signs of  mucosal inflammation were assessed before and after treatment. The 
histological and functional findings did not improve after healing of  the mucosal defects. 
Therefore, endoscopic normalization in patients with reflux esophagitis is not associated 
with the disappearance o f  inflammation and abnormal motor function. The persistence o f  
these abnormalities might explain the tendency o f  esophagitis to recur after symptomatic 
and endoscopic "healing." 

In Patients with reflux disease it is still unknown 
what to treat and for how long. Possible endpoints 
of treatment are the healing of  epithelial defects,  the 
disappearance of inflammatory infiltrates, and the 
improvement of  abnormal motor  function. In four 
studies previously performed With cimetidine (1-4) 
it is difficult to determine which of  these endpoints 
is best. In only two studies patients with endoscopi- 
cally defined esophagitis were admitted (1, 2); in the 
two others endoscopy was either not performed (4) 
or patients with a normal esophageal mucosa  were 
not excluded (3). Esophageal  histology and function 
were not compared in any of the studies. 
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The present study should answer the question of 
whether healing of  epithelial defects of the esopha- 
geal mucosa is paralleled by disappearance of  gran- 
ulocytic infiltration and abnormal motility. Thus, 
the value of  normalization of  the endoscopic aspect 
as an endpoint to t reatment  was assessed. 

MATERIALS AND METHODS 

Admission Criteria. Thirty consecutive patients with 
esophagitis due to acid gastroesophageal reflux entered 
the study. Endoscopies were performed by the physicians 
managing the patients. Function tests were performed by 
"blinded" physicians who were unaware of the endo- 
scopic and clinical findings. Esophagitis was diagnosed 
by fiberendoscopy. The lesions of the esophageal muc0sa 
were defined as. follows (5-8): mild, isolated round or 
linear erosions; severe, confluence of the erosions involv- 
ing the total esophageal circumference; complicated, ero- 
sions as described above plus deep ulcers, peptic steno- 
sis, and/or columnar epithelium-lined esophagus. Peptic 
stenosis was present in 10 cases. In all these cases, it was 
moderately severe, ie, a pediatric fiberendoscope with a 
diameter of 8 mm (Olympus GIF-P2) could be passed 
across the stenosis. Cases with more severe stenosis were 
excluded. Reddening, granularity, and friability of the 
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esophageal mucosa without epithelial defects or other 
lesions than those described above were not considered 
signs of esophagitis. The histological aspect of the muco- 
sa was not used as an admission criterion. 

An intraesophageal pH-metry of 3-hr duration was 
performed whilethe patients were fasting. A transnasal 
pH electrode was positioned 5 cm proximal to the mano- 
metrically determined lower esophageal sphincter. At the 
beginning of the 3-hr pH measurement, acid clearance 
was determined as described in the next section. Only 
patients with abnormal reflux were admitted to the study. 
Reflux was considered abnormal when intraesophageal 
pH was below 4 for more than 5 min/hr in the supine 
position (9). 

Patients with secondary gastroesophageal reflux, eg, 
due to outlet obstruction of the stomach or other causes 
of gastric retention, patients after surgery of the upper 
gastrointestinal tract, and patients with concomitant duo- 
denal and gastric ulcers were excluded. 

Treatment and Assessmen! of the Response to Treat- 
ment. The patients were treated with 4 times 400 mg 
cimetidine per day and were endoscoped after 6 weeks. 
When, on this occasion, the esophagitis was healed 
according to endoscopic appearance, the patient was 
discharged from treatment. When there was no improve- 
ment, treatment was discontinued and surgery was sug- 
gested. When improvement was noted, continuation of 
treatment for another 6 weeks was suggested to the 
patient and endoscopy was repeated after 12 weeks. 
Seven patients with symptomatic worsening in spite of 
endoscopic improvement were unwilling to continue 
medical treatment and were referred to surgery after the 
6th week of treatment. Placebo was not given in this 
study since we (5), like others (1, 2), have shown previ- 
ously that cimetidine is better than placebo in the treat- 
ment of reflux esophagitis. In the 11 patients with peptic 
stenosis, no dilatations were performed during cimetidine 
treatment. 

An improvement of esophagitis was diagnosed when 
the circumferential epithelial defects had become patchy 
or the longitudinal defects had disappeared m some, but 
not all, segments of the esophagus. Healing was diag- 
nosed when epithelial defects had disappeared complete- 
ly. Endoscopic photographs were taken during all endos- 
copies in order to allow reassessment of the findings by 
examiners not present at endoscopy. During every endos- 
copy at least 5 biopsies were taken from the macroscopi- 
cally intact esophageal mucosa near the epithelial defects. 
They were read "blindly" by a pathologist who was not 
aware of the findings. The presence of neutrophilic and/or 
eosinophilic granulocytes in the lamina propria was re- 
garded as a positive sign of esophagitiS as defined by 
histological criteria. Further details on this histological 
criterion have previously been published (9). Papillar 
length and basal cell thickness were also evaluated, but 
we failed again to correlate these criteria with reflux and 
esophagitis. 

Before and 24-48 hr after discontinuation of cimetidine 
treatment three esophageal tests were performed in every 
patient: acid clearance, manometry of the lower esopha- 
geal sphincter pressure (LESP), and acid perfusion test. 
The acid clearance test was modified as described previ- 

ously (11) by counting the number of swallows necessary 
to clear a 15-mt bolus of 0.1 N HC1 from the esophagus. 
The test was performed in the sitting position. LESP was 
assessed by the continuous withdrawal method in the 
supine position with perfused catheters. Details of the 
method have been described elsewhere (11, 12). Six 
profiles were recorded and the mean of the pressure was 
taken. Acid perfusion was perfo/'med as described by 
Bernstein and Baker (13). The test was considered tO be 
positive when, during acid perfusion, the subject experi- 
enced discomfort (pain and/or heartburn) which disap- 
peared during subsequent perfusion of saline solution. 

Studies in Healthy Controls and Patients Without Endo- 
scopic Esophagitis. Twenty-four healthy members of the 
medical staff served as a control population for pull- 
through manometry, esophageal acid clearance, and acid 
perfusion tests. Suction biopsies were als0 performed in 
these subjects. The results have in part been previouslY 
publishe d (10, 11). In 13 healthy staff members a 3-hr 
intraesophageal pH-metry was performed. The patients 
and the healthy controls gave informed consent before 
entering the trial. The study protocol was approved by 
the local ethics committee. 

RESULTS 

Clinical Course and Endoscopic Appearance. 
Mean age of the 30 patients was 57 years.  There 
were more  males (25) than females (5). E igh t een  
patients were  smokers ,  15 had modera te  alcohol 
intake (less than 80 m! o f  ethanol per  day). There  
were no alcoholics in this group. 

In 6 patients the macroscopical ly  visible lesions 
healed completely,  i n 14 patients they improved,  
and in 10 patients they remained unchanged or 
worsened (Table 1). Of  the 6 patients with healing, 5 
had mild esophagitis at the beginning of  the study, 
and 1 had complicated esophagitis.  The tendency of 
mild esophagitis to heal b e t t e r  than severe and 
complicated esophagitis is statistically n o t  signifi- 
cant (X 2'  3.77, df = 2, P > 0.1). In no single case 
did the columnar-l ined epithelium recede  during 
treatment.  On the contrary ,  there was an increase 
of  Columnar-lined epithelium appearing at sites of  
healing esophagea  ! ulcers. The endoscopic  re,  
sponse was on the average  paralleled by the symp- 
tomatic response  (P < 0.02). The 6 patients  with 
healed esophagitis became symptom-free .  Of  the 14 
patients with improved esophagitis,  4 became 
symptom-fre  e, 3 had fewer  symptoms ,  and in 7 the 
symptoms  became worse.  Of  the 10 patients with- 
out endoscopic improvement ,  2 became  symptom-  
free, 1 had fewer  symptoms ,  and 7 had no symp- 
tomatic improvement  or had more  symptoms.  

Esophageal Function. Initial L E S P  in the 30 pa- 
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TABLE 1. PRE/PosT TREATMENT DATA 

Acid 
clear- 

Dura- Complica- ance 
tion o f  Dura- tions (ulcer, (no. 
treat- tion o f  stenosis, or Endo- o f  

Num- ment Age disease columnar scopic LESP swal- 
ber Sex (weeks) (years) (years) epitheliurn)~; aspect* (mmHg) lows) 

Bern- 
stein- Hist- Symp- 

test ology toms~ 

Healed 
1 m 6 6 9  6 - 1/0 17/15 38/40 + / +  + / -  1/0 
2 m 6 51 8 - 1/0 8/9 13/20 - / -  - / -  3/0 
3 m 6 55 3 - 1/0 4/5 27/28 +/4- + / +  3/0 
4 m 6 69 3.5 - 2/0 9/8 30/30 + / +  + / +  3/0 
5 m 12 70 3.5 - 1/0 5/7 60/57 + / +  - / -  3/0 
6 m 12 60 0.5 ulc 4/0 9/10 35/25 + / +  + / +  2/0 

Improved 
7 m 6 63 17 - 2/1 15/15 25/25 + / +  + / +  2/3 
8 m 6 34 2.5 - 2/1 9/3 44/26 + / +  + / +  1/3 
9 f 6 59 3 ulc 4/2 23/25 31/30 + / +  - / -  3/3 

10 f 6 28 1.5 s te+col  4/3 16/16 13/15 + / +  + / +  2/3 
11 m 6 76 8.5 s te+col  4/3 13/13 52/51 + / +  + / +  1/2 
12 m 6 57 5 ulc 4/1 10/11 24/26 + / +  + / +  3/3 
13 f 6 55 8 ulc+col  4/2 10/9 36/38 + / +  + / +  0/1 
14 m 12 51 3 - 2/1 12/11 30/30 + / +  + / +  3/1 
15 m 12 74 2 - 2/1 15/15 45/32 + / -  + / +  3/1 
16 f 12 67 9 - 2/1 4/8 29/28 + / +  + / +  2/1 
17 m 12 38 3 u lc+s te+co l  4/3 18/17 27/29 + / +  + / +  2/0 
18 m 12 49 0.2 s te+col  4/3 12/10 20/18 + / +  + / +  3/0 
19 m 12 71 2.5 s te+col  4/3 7/6 27/40 + / +  + / +  3/0 
20 m 12 55 1.5 s te+col  4/3 5/4 31/60 + / +  + / +  2/0 

Unchanged or worsened 
21 m 6 47 5 - 2/4 7/5 55/45 + / +  + / +  1/1 
22 m 6 53 22 s te+col  4/4 10/10 27/28 + / +  + / +  1/1 
23 m 6 49 16 s te+col  4/4 5/5 45/47 + / +  + / +  0/3 
24 m 12 75 10 - 1/2 19/15 13/13 + / -  - / +  3/1 
25 m 12 54 0.5 - 1/1 12/14 34/33 + / +  + / +  3/0 
26 m 12 67 4 - 1/2 11/8 40/41 + / +  + / +  2/3 
27 m 12 59 22 - 1/1 10/11 24/26 + / +  + / +  3/0 
28 m 12 27 7.5 s te+col  4/4 20/22 26/27 + / -  + / +  1/1 
29 m 12 70 20 ste 4/4 13/11 30/30 + / +  - / +  3/3 
30 f 12 71 25 s te+col  4/4 9/13 34/24 + / +  + / +  0/2 

*Endoscopic aspect of esophagitis: 0 = healed, 1 = mild, 2 = severe, 3 = complicated esophagitis 
complicated esophagitis with severe mucosal defects. 

?Symptoms; 0 = none, 1 = mild, 2 = moderate, 3 = severe. 
~ulc = transition ulcer, ste = peptic stenosis, col = columnar epithelium-lined esophagus. 

with mild mucosal defects, 4 = 

tients was on the average 11.2 mm Hg --_ 4.8 SD. 
This value was lower than 24.3 mm Hg -+ 5.1 
measured in the 24 controls (in Student 's  t test, P < 
0.001). The outcome of  t reatment  could not be 
predicted by LESP.  At the end of  t reatment,  L E S P  
remained unchanged as compared  to the initial 
values. Acid clearance required more swallows in 
patients than in healthy controls (33 --- 12 and 12 - 4 
swallows, P < 0.01). Initial acid clearance was not 
affected by treatment.  Acid perfusion produced 
pain in 29 of the 30 patients. Ten of  the 24 controls 
had symptoms during acid perfusion (• = 17.46, P 
< 0.001). After t reatment  26 patients still had a 
positive test (Figure 1). 

Histology. In 25 patients histology of the macro- 
scopically intact esophageal mucosa surrounding 
the macroscopic lesions revealed granulocytic infil- 
trates. Initial histology was normal in 3 patients 
with mild esophagitis and 2 patients with complicat- 
ed esophagitis. Treatment had no effect on the 
histological appearance. The extension and density 
of granulocytic infiltrates was similar before and 
after treatment. The infiltrates tended to be less 
frequent in responders than in nonresponders, but 
the difference was not statistically significant. 

Three-Hour pH Measurement in Healthy Controls. 
In the 13 healthy subjects the median 1-hr reflux 
time (pH < 4) was 73 sec (range 0-374 sec). 
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Fig 1. Percentage of patients with granulocytic infiltrates in the 
lamina propria. The black columns represent the percentage 
before and the hatched columns after cimetidine treatment, 
respectively. The patients are divided into three groups accord- 
ing to endoscopic response. 

DISCUSSION 

Studies in patients with reflux disease are difficult 
to conduct and to assess because of the many 
different ways to define the disorder. Some authors 
still look for axial hiatal hernia (14, 15), in spite of 
its questionable pathogenetic significance (16). Oth- 
ers define the disorder by heartburn or by tests 
mainly based on the patient's sensations (4), al- 
though the leading symptom in many refluxers is 
not heartburn (17), and heartburn, as well as an 
abnormal acid perfusion test, might also occur in 
patients with disorders other than reflux disease 
(18). Still others feel that abnormal function is the 
essential characteristic (3, 19, 20). These authors do 
not differentiate between subjects with and without 
peptic mucosal defects. Since such a failure to 
consider morphological changes is not accepted in 
disorders of the stomach and duodenum (21), it 
should also not be tolerated in the esophagus. There 
is even more confusion about the appropriate mor- 
phological criteria. At endoscopy, the only reliable 
signs of esophagitis are, according to our previous 
studies (5, 8), mucosal defects. Reddening, friabil- 
ity, granularity, and loss of glistening of the mucosa 
in the absence of mucosal defects are used as 
criteria of esophagitis by other authors (3, 22-24), 
while we have shown that these signs do not reflect 
either reflux or esophagitis (25, 26). Histology of 
patients with gastroesophageal reflux and esophagi- 
tis reveals granulocytic infiltrates even in areas with 
intact epithelium (9, 10). Others such as Ismail- 

Beigi et al (27) rely on epithelial thickness and 
papillar length as criteria of reflux. We have found 
similar values for epithelial thickness and papillar 
length in patients with reflux and in asymptomatic 
subjects (9). Interestingly, some authors who rely 
on epithelial data in American refluxers were un- 
able to predict reflux in Swiss suction biopsies (CE 
Pope, personal communication). 

In the present study, all 30 patients had esophage- 
al peptic mucosal defects. Granulocytic mucosal 
infiltrates persisted together with an abnormal sen- 
sitivity to acid after normalization or improvement 
of endoscopic findings. Thus, the mucosa remains 
abnormal at a time when the disappearance of 
subjective symptoms and the normalization of the 
endoscopic picture would indicate healing. This 
signifies that the inflammatory infiltrates--together 
with the abnormal acid sensitivity--take much 
more time to disappear than the macroscopic le- 
sions. 

Abnormal sensitivity to acid in spite of endoscop- 
ic improvement has previously been reported (2). 
The Bernstein test is an unreliable method for the 
evaluation of reflux and esophagitis. Depending on 
criteria of a "positive response" the test is either 
frequently false positive, as in the present series, or 
false negative (31). Modifications of the test such as 
measuring the time for symptoms to appear or the 
electrical potential difference were not used in the 
present series. 

There is some evidence that mucosal inflamma- 
tion slowly disappears after antireflux surgery (28). 
Cimetidine treatment might not be sufficient to 
exert the same effect, even when given for a longer 
time period (1) than in the present study. Cimetidine 
has little or no effect on additional factors such as 
duodenogastric reflux (14, 15, 20) and slowed gas- 
tric emptying (31) which may aggravate reflux eso- 
phagitis. In addition, in the present study esophage- 
al function did not improve while the macroscopic  
lesions healed. A drug-induced effect on motor 
function (32, 33) was excluded by performing the 
tests before starting and 24-48 hr after stopping of 
cimetidine. Similar results have i~reviously been 
reported in reflux patients without proven reflux 
esophagitis (3, 4). Here, such a failure of abnormal 
motility to improve is not surprising. In feline 
esophagitis produced by acid perfusion of the 
esophagus, esophageal function deteriorates in par- 
allel with mucosal damage (34, 35) and becomes 
normal again when the morphological damage dis- 
appears (36). A similar mechanism might be expect- 
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ed in human reflux disease. Our failure to observe 
this phenomenon might have one of two reasons: (1) 
treatment was not efficient enough or not given long 
enough, or (2) in human reflux esophagitis, in 
contrast to experimental esophagitis, the abnormal 
motility pattern is in fact irreversible. 

For the time being, it would appear advisable to 
give drugs like cimetidine longer than to the point of 
endoscopic normalization and symptomatic relief, 
in an attempt to improve mucosal inflammation and 
possibly also esophageal function. This might inter- 
rupt a vicious circle and improve the very high 
recurrence rate (6) of this disease. 

REFERENCES 

I. Ferguson R, Dronfield MW, Atkinson M: Cimetidine in 
treatment of reflux esophagitis with peptic stricture. Br Med 
J 2:472-474, 1979 

2. Wesdorp E, Bartelsman J, Pape K, Dekker W, Tytgat GN: 
Oral cimetidine in reflux esophagitis: A double blind con- 
trolled trial. Gastroenterology 74:821-824, 1978 

3. Behar J, Brand DL, Brown FC, Castell DO, Cohen S, 
Crossley RJ, Pope II CE, Winans CS: Cimetidine in the 
treatment of symptomatic gastroesophageal reflux. Gastro- 
enterology 74:441-448, 1978 

4. Powell-Jackson P, Barkley H, Northfleld TC: Effect of 
cimetidine in symptomatic gastroesophageal reflux. Lancet 
2:1068-1069, 1978 

5. Lepsien G, Sonnenberg A, Berges W, Weber KB, Wienbeck 
M, Siewert JR, Blum AL: Die Behandlung der Reflux6so- 
phagitis mit Cimetidin. Dtsch Med Wochenschr 104:901- 
906, 1979 

6. Bucher P, Lepsien G, Sonnenberg A, Blum AL: Verlanf und 
Prognose der Refluxkrankheit bei konservativer and chirur- 
gischer Behandlung. Schweiz Med Wochenschr 108:2072- 
2078, 1978 

7. Savary M, Miller G: Der Oesophagus. Solothurn, Verlag 
Gassmann AG, 1977 

8. Siewert JR, Blum AL, eds: Refluxtherapie. Heidelberg, 
Springer Verlag, 1981 

9. Siewert JR, Lepsien G, Schattenmann G, Blum AL: Goet- 
tinger pH-Metrie: Telemetrische Langzeit-pH-Metrie der 
Speiser6hre. Chirurg 49:333-334, 1978 

10. Seefeld U, Krejs GJ, Siebenmann RE, Blum AL: Esophage- 
al histology in gastroesophageal reflux. Am J Dig Dis 22: 
956-964, 1977 

11. Krejs GJ, Seefeld U, Br/indli HH, Bron BA, Caro G, Schmid 
P, Blum AL: Gastro-oesophageal reflux disease: correlation 
of subjective symptoms with 7 objective oesophageal func- 
tion tests. Acta Hepatogastroenterol 23:130-140, 1976 

12. Siewert JR, Blum AL, Waldeck F: Funktionsst6rungen der 
Speiserfhre. Berlin, Springer Verlag, 1976 

13. Bernstein LM, Baker LA: A clinical test for esophagitis. 
Gastroenterology 34:760-781, 1958 

14. Crumplin MKH, Stol DW, Murphy GM, Collis JL: The 
pattern of bile salt reflux and acid secretion in sliding hiatal 
hernia. Br J Surg 61:611-616, 1974 

15. Stol DW, Murphy GM, Collis JL: Duodenal gastric reflux 
and acid secretion in patients with symptomatic hiatal her- 
nia. Scand J Gastroenterol 9:97-101, 1974 

16. Blum AL, Siewert JR: Hat die axiale Hiatushernie einen 
Krankheitswert? Schweiz Med Wochenschr 109:1977-1981, 
1979 

17. Siegrist PW, Krejs GJ, Blum AL: Symptomatik der gas- 
trooesophagealen Refluxkrankheit. Dtsch Med Wochenschr 
42:2088-2094, 1974 

18. Johnson AG: Pyloric function and gall-stone dyspepsia. Br J 
Surg 59:449-454, 1972 

19. DeMeester TR, Wang CI, Wernly JA, Pellegrini CA, Little 
AG, Klementschitsch P, Bermudes G, Johnson LF, Skinner 
DB: Technique, indications, and clinical use of 24 hour 
esophageal pH monitoring. J Thorac Cardiovasc Surg 
79:656-670, 1980 

20. McCallum RW, Ippoliti AF, Cooney C, Sturdevant RAL: A 
controlled trial of metoclopramid in symptomatic gastro- 
esophageal reflux. N Engl J Med 296:354-357, 1977 

21. Hoare AM, Keighley MRB, Hawkins CF, Alexander-Wil- 
liams J, Elkington SG: Non-ulcer dyspepsia and surgery. 
Gut 16:397, 0000 

22. Allison PR: Peptic oesophagitis and oesophageal stricture. 
Lancet 2:199-202, 1970 

23. Sladen GE, Riddel RH, Willoughby IMT: Oesophagoscopy, 
biopsy, and acid perfusion test in diagnosis of "reflux 
oesophagitis." Br Med J 1:71-76, 1975 

24. Kobayashi S, Kasugai T: Endoscopic and biopsy criteria for 
the diagnosis of esophagitis with a fiberoptic esophageo- 
scope. Am J Dig Dis 19:345-352, 1974 

25. Leu H, Schtile A, Br~indli H, Pelloni S, Blum AL: Glanzver- 
lust, Farb~nderungen und erh6hte L~idierbarkeit der Spei- 
ser6hre: altersbedingte Normvarianten? Z Gastroenterol 
16:414-421, 1978 

26. Schtile A, Br~indli H, Pelloni S, Koelz HR, Pirozynski WJ, 
Blum AL: Endoskopische Diagnose der Oesophagitis. Dtsch 
Med Wochenschr 102:606-609, 1977 

27. Ismail-Beigi F, Horton PF, Pope CE: Histological conse- 
quences of gastroesophageal reflux in man. Gastroenterol- 
ogy 58:163-174, 1970 

28. Brand DL, Eastwood IR, Martin D, Carter WB, Pope CE: 
Esophageal symptoms, manometry, and histology before 
and after antireflux surgery. Gastroenterology 76: t393-t401, 
1979 

29. Kaye MD, Showalter JP: Pyloric incompetence in patients 
with symptomatic gastroesophageal reflux. J Lab Clin Med 
83:198-206, 1974 

30. Herlihy KJ, Orlando RC, Bryson JC, Adams A, Powell DW: 
The Bernstein test: Conversion from a subjective to an 
objective test with potential difference (PD) measurements. 
Gastroenterology 80:1173, 1981 

31. Ippoliti A, McCallum R, Sturdevant RAL: Gastric emptying 
in patients with gastroesophageal reflux. Clin Res 24:535A, 
1976 

32. Freeland G, Higgs RH, Castell DO: Lower esophageal 
sphincter response to oral administration of cimetidine in 
normal subjects. Gastroenterology 72:28-30, 1977 

33. Goodall RJR, Temple JG: Effect of cimetidine on lower 
oesophageal sphincter pressure in oesophagitis. Br Med J 
1:611-612, 1980 

Digestive Diseases and Sciences, Vol. 27, No. 4 (April 1982) 301 



SONNENBERG ET AL 

34. Eastwood GL, Castell DO, Higgs RH: Experimental esopha- 
gitis in cats impairs lower sphincter pressure. Gastroenterol- 
ogy 69:146-153, 1975 

35. Brown F, Beck B, Fletcher J, Castell DO, Eastwood G: 
Evidence suggesting prostagtandins mediate lower esopha- 
geal sphincter (LES) incompetence associated with inflam- 

mation. Gastroenterology 72:1033, 1977 
36. Bianchani P, Dodds J, Storer E, Selling J, McCallum RW: 

Acute experimental esophagitis affects mechanical proper- 
ties of lower esophageal sphincter. In Gastrointestinal Motil- 
ity, J Christensen (ed). New York, Raven Press, 1980, pp 
75-78 

302 Digestive Diseases and Sciences, Vol. 27, No. 4 (April 1982) 


