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A total of 168 patients with proven gastro-oesophageal 
reflux disease (GORD) receiving long-term medical 
therapy underwent laparoscopic Nissen fundoplication. 
The operation was converted to open fundoplication in 
four patients. All patients reported complete (92-3 per 
cent) or partial (7.7 per cent) relief of reflux symptoms 
1 month after surgery. There were no associated deaths 
and the perioperative complication rate was 8.9 per cent. 
The mean(s.e.m.) length of operating time was 
69-9(2.4) min and mean(s.e.m.) hospital stay 2.7(0-1) days. 

Gastro-oesophageal reflux disease (GORD) is a chronic 
disorder affecting a significant proportion of the 
population. Surveys of the general population selected at 
random have shown that 25-30 per cent of people 
questioned complained of regular heartburn and/or acid 
regurgitation 

Surgery has traditionally been reserved for patients who 
do not respond to maximum medical therapy or for those 
with repeated chest infection and severe respiratory 
symptoms attributed to reflux and a~pi ra t ion~-~ .  
Omeprazole has been shown to be the most effective 
medical therapy for oesophagitis unresponsive to H2 
antagonists’. Between 71 and 90 per cent of patients with 
moderate or severe oesophagitis were healed after 
8 weeks of omeprazole therapy8-I2, but if the drug was 
then stopped 82 per cent relapsed over the next 
6 months”. These patients may then require therapy with 
omeprazole on a long-term basis. After 1 year of 
omeprazole 67-89 per cent remained in remission13, but 
by 4years this value had fallen to 47 per centI4. 
Omeprazole has been used for up to 9years in patients 
with Zollinger-Ellison syndrome15 but concerns remain 
about its long-term use in patients with GORD. 
Maintenance therapy with omeprazole is associated with a 
persistent rise in serum gastrin level, an increase in 
micronodular argyrophil cell hyperplasia, and subacute or 
chronic atrophic gastri t i~’~. Case reports indicate that 
there may be other potential side-effects with omeprazole, 
including haemolytic anaemiaI6, hepatic failure1’, inter- 
stitial malabsorption20.21, angio-oedema22.23 
and interaction with drugs including diazepam, warfarin 
and p h e n y t ~ i n ~ ~ .  

Laparoscopic Nissen fundoplication was first described 
by Dallemagne et al. 25. Laparoscopic fundoplication has 
been found to be associated with low morbidity and 
mortality rates, short hospital stay and early return to full 
activity26-28. These benefits make it more attractive than 
open operation. Laparoscopic Nissen fundoplication thus 
has the potential to become an alternative therapy for 
patients with GORD who require long-term continuous 
omeprazole therapy for control of daily symptoms. 
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Symptom score assessment, 24-h oesophageal pH 
recording and lower oesophageal sphincter pressure 
showed significant (P < 0.0001) improvement 6 months 
after surgery in 85 evaluable patients. Before operation 
37.5 per cent of the patients were considered 
symptomatically controlled on omeprazole and had 
excellent symptom control after surgery. This initial 
experience suggests that laparoscopic Nissen 
fundoplication is a safe and effective treatment for 
patients with GORD requiring long-term medication. 

A report is made of the initial experience with 168 
patients with GORD receiving long-term medication who 
underwent laparoscopic Nissen fundoplication at the 
authors’ institution, and of the 6-month follow-up results 
in 85 of these patients. 

Patients and methods 
Patients 
A total of 168 patients (66 men) of mean(s.e.m.) age 46.8(1.1) 
(range 15-80) years underwent laparoscopic Nissen fundo- 
plication between August 1992 and November 1994 by a single 
surgeon. The only exclusion criterion was a history of previous 
gastric surgery. All patients underwent endoscopic examination, 
24-h oesophageal pH testing, oesophageal manometry and 
symptom score evaluation of antireflux medication before 
operation. In addition videofluoroscopic examination of the 
oesophagus, gastric emptying studies, and a double-blind 
randomized Bernstein test were performed for better evaluation 
of symptoms, when clinically indicated. 

All patients referred had already had the diagnosis of GORD 
confirmed by other specialists and were taking long-term 
antireflux therapy. In all, 159 (95 per cent) patients were 
receiving continuous omeprazole therapy; the other nine had 
been given a trial of the drug without success but were receiving 
other maintenance therapy. 

The patients were divided into two categories: group 1 
included those who were unresponsive to omeprazole therapy up 
to 40 mg daily, or who were unable to tolerate omeprazole and 
were unresponsive to other antireflux measures (105 patients); 
group 2 comprised 63 patients controlled on omeprazole therapy 
who chose to have laparoscopic Nissen fundoplication in 
preference to long-term medication. 

There were 11 patients who had previously been advised 
against open fundoplication because of severe respiratory 
disorder. 

Technique of laparoscopic Nissen fundoplication 
The technique used is similar to that described by Jamieson et 
a/. ”. In brief, the procedure is performed through five cannulas 
(2X10mm and 3x5 mm). The oesophagus is mobilized for a 
distance of 4-5 cm, partially through the hiatus. The vagi are 
identified and protected. Dissection behind the oesophagus is 
minimized to the opening of a window large enough for the 
fundus to be pulled through. Short gastric vessels are divided 
only if necessary for creating a loose wrap without pulling the 
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spleen over. The superior pole of the fundus is pulled behind the 
oesophagus through the window created, and three interrupted 
2-0 silk sutures are used to fashion a standard Nissen 
fundoplication by approximating the two folds of fundus and the 
oesophagus. The sutures are positioned 1-1.25 cm apart, 
creating a 2-25cm wrap. The fundoplication wrap is 
constructed over a 42-52 Fr intraoesophageal bougie. The 
oesophageal hiatus is repaired only if the defect is large enough 
to allow herniation of intraperitoneal structures into the chest. 

Postoperative care 
A water-soluble contrast swallow was performed on the first 
morning after surgery to rule out any leakage and to check the 
profile of the wrap and assess oesophageal clearance. The 
patients were then started on fluid diet and discharged home on 
the second postoperative day if they were tolerating the diet. 
Patients were given instructions slowly to change their food to 
soft followed by normal food over the ensuing 3weeks. They 
were allowed to resume full activity on discharge. Omeprazole 
therapy was stopped after operation. 

Follow-up investigations 
All patients were invited to undergo 24-h pH testing, 
oesophageal manometry and symptom score evaluation 6 months 
after operation. Endoscopy, gastric emptying and barium studies 
were performed only when clinically indicated. 

Oesophageal manometry and 24-h p H  testing 
Oesophageal manometry was carried out with a seven-lumen 
sleeve-sidehole catheter. The basal pressure at the lower 
oesophageal sphincter region was measured by the sleeve sensor 
(Dent Sleeve; Adelaide, Australia) in relation to the gastric 
pressure. 

An ambulatory digitrapper (light Proxima, Bologna, Italy) was 
used to perform 24-h pH testing. The pH probe was positioned 
5 cm above the position of the lower oesophageal sphincter, as 
determined earlier by manometry. Gastro-oesophageal reflux was 
considered as a drop in oesophageal pH below 4, and the 
percentage reflux in 24 h was calculated for each patient. All 
patients were asked to stop omeprazole or other antireflux 
medication for 5 days before 24-h pH testing. 

Symptom score evaluation 
Symptom score evaluation was carried out by an independent 
observer on all patients before laparoscopic Nissen fundo- 
plication and 6months after operation. No patient was taking 
antireflux medication at the time of the preoperative 
questionnaire. Six specific symptoms of GORD, namely 
heartburn, regurgitation, epigastric or chest pain, epigastric 
fullness, dysphagia and cough (after meals or lying down), were 
scored as a product of severity (0-3) and frequency (0-4)2y. A 
further four non-specific symptoms of nausea, constipation, 
diarrhoea and anorexia were scored. 

Subsequently, 30 patients were studied before operation, both 
while taking and while not taking omeprazole therapy. These 
patients were also divided into those with poor symptom control 
(18 patients) and good control (12). 

Statistical analysis 
All values are expressed as mean(s.e.m.). Paired values were 
compared with Student’s t test. P<0.05 was considered 
statistically significant. 

Results 
Operative data 
Laparoscopic Nissen fundoplication was successfully 
completed in 164 patients (976 per cent). Conversion to 
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open fundoplication in four patients was because of 
difficulty with adequate visualization of the oesophageal 
hiatus to allow safe mobilization of the oesophagus. 
Thirty-one patients had a hiatus hernia greater than 3 cm 
in size. In three patients more than half the stomach was 
in the chest cavity, but in all three cases the stomach was 
reduced into the abdominal cavity without any difficulty 
and the wrap was completed laparoscopically. 

The mean(s.e.m.) operating time was 69.9(2.4) (range 
30-195) min, which included eight patients who had 
laparoscopic cholecystectomy and two who underwent 
excision of Zenker’s diverticulum and cricopharyngeal 
myotomy in addition to laparoscopic Nissen fundo- 
plication. There were no intraoperative complications. 

Hospital stay and perioperative morbidity 
The mean(s.e.m.) hospital stay was 25(0.1) (range 
2-16) days for the laparoscopic group, 7.0(1.0) (range 
5-10)days for the converted group and 2.7(0.1) for the 
total group. There were no deaths and only three 
significant postoperative complications, which included 
two patients with transhiatal herniation of the stomach 
(rolling type) on the second postoperative day, and one 
with delayed oesophageal perforation on day 4. One of 
the two transhiatal herniations was reduced 
laparoscopically and the other required open reduction 
and wedge excision of a necrotic segment of the fundus. 
The oesophageal perforation occurred after a normal 
water-soluble contrast swallow on the first postoperative 
day, after the patient had been discharged home. It was 
treated by thoracotomy and drainage, and the small 
oesophageal leak 3cm above the wrap closed 
spontaneously. Twelve patients developed minor 
perioperative complications (Table 1). The five cases of 
postoperative ‘gastritis’ symptoms were observed in the 
first 60 patients when the practice was to stop long-term 
omeprazole therapy without a short course of other 
antisecretory medication. Four of the five patients were 
taking oral or inhaled corticosteroids. All five patients 
presented 5-7days after surgery with symptoms of 
epigastric discomfort and increasing dysphagia, and all 
responded to the reintroduction of antisecretory 
medication. Three of these patients were readmitted for a 
2-4-day hospital stay. Since then all patients on 
omeprazole therapy have received a 2-week course of 
ranitidine after operation, and there has been no further 
incidence of symptoms of gastritis following operation. 

Long-term complications 
Four patients (2.4 per cent) experienced significant 
dysphagia with every meal 3 months after operation; they 

Table 1 Perioperative complications in 168 patients after 
laparoscopic Nissen fundoplication 

Complication No. of patients 

Symptoms of ‘gastritis’ 5 
Respiratory infection 3 
Pneumothorax 1 
Wound infection 1 
Incisional hernia 1 
Supraventricular tachycardia 1 
Delayed oesophageal perforation 1 
Transhiatal herniation 2 

~ 
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had had moderate to severe oesophageal dysmotility with 
dysphagia before operation and had been warned about 
worsening of this condition after surgery. In one patient 
the symptoms necessitated reoperation 4 months after the 
initial surgery: the fundoplication wrap was taken down 
laparoscopically and converted to a partial 180" wrap. Five 
other patients experienced occasional dysphagia for solid 
meals but without any significant effect on oral intake. 

Gas-bloat syndrome occurred in four patients (2.4 per 
cent), but none has required further treatment except for 
diet modification and prokinetic drugs. 

One patient (0.6 per cent) experienced recurrence of 
reflux symptoms and has restarted omeprazole therapy. 
Two other patients with primary respiratory complaints 
developed partial recurrence of cough, but have not 
required antireflux therapy to date. 

Follow-up study ut 6 months 
Of 104 eligible patients four had moved away and 15 
refused follow-up studies. Eighty-five patients completed 
symptom score assessment before and after operation, 74 
oesophageal manometry before and after operation, and 
67 preoperative and postoperative 24-h pH monitoring. 

Symptom score assessment. All 85 patients reported an 
improvement in both reflux- and non-reflux-related 
symptoms. The reflux symptom score fell significantly 
(P< 0.0001) from a mean(s.e.m.) of 42.3(1.6) before 
operation to lO.S(l.1) after operation (Table 2). The score 
for the non-specific symptoms also fell significantly (Table 
2). A single patient has experienced recurrence of reflux 
symptoms, but nevertheless reported an improvement 
(reflux symptom score from 42 to 1; non-specific 

Table 2 Results of follow-up at 6 months 

symptoms from 10 to 0 )  and has been well controlled on 
20 mg omeprazole daily. 

The preoperative and postoperative symptom scores for 
dysphagia showed that 28 patients (33 per cent) had no 
dysphagia either before or after operation, 45 (53 per 
cent) had the same or less dysphagia after operation, and 
12 (14 per cent) reported increased dysphagia 6 months 
after operation. Of the 12 patients with an increased 
dysphagia score, the difference was minor in six; 14 of 18 
patients with moderate or severe oesophageal dysmotility 
reported either no change or an improvement in the 
dysphagia score after operation. 

Oesophageal pH recording. The percentage reflux time 
in 24 h dropped significantly (P<O.OOOl) from a 
mean(s.e.m.) preoperative value of 11-O(1-56) to 0.7(02) 
per cent (Table 2). One patient with continuing reflux 
symptoms had a fall from a preoperative value of 19.0 per 
cent to 9.5 per cent after operation and was the only 
subject who had a postoperative 24-h reflux time greater 
than 4.0 per cent. The two patients with partial recurrence 
of cough had postoperative 24-h reflux values of 2.7 and 
3-0 per cent respestively. 

Lower oesophageal sphincter pressure. The mean ( s  .e . m . ) 
pressure recorded at the lower oesophageal region 
increased significantly (P < 0.0001) from a preoperative 
value of 8*1(0-9) mmHg t o  22.3(1.4) after operation 
(Table 2). The patient with continuing reflux had a rise 
in LOSP from 0 to 12 mmHg. 

Indications for surgety 
There was no significant difference in the mean age 

between the two groups, but there were proportionately 

Before After 
operation operation Significance 

Symptom score for reflux symptoms off t = 17.29, 84 d.f., P <  0.0001 

Symptom score for non-specific symptoms off t = 4-03, 84 d.f., P = 0.0001 

pH monitoring (percentage reflux in 24 h) t = 6.50, 66 d.f., P < 0.0001 

Lower oesophageal sphincter pressure 8.1(0'9) (0-36) 22.3t1.4) (10-57) t =9.32, 73 d.f. P<O.OOOl 

42.3( 1.6) (8-72) 

7.4(0.8) (0-33) 

11.0( 1.6) (0-66.4) 

lOS(1.1) (0-36) 

343(0.6) (0-24) 

0.7t0.2) (0-9.5) 

medication (n = 85) 

medication (n = 85) 

(n = 67) 

(mmHg) (n = 74) 

Values are mean(s.e.m.) with range in parentheses 

Table 3 Results of 6-month follow-up of patients whose symptoms were controlled on omeprazole before operation 
~ ~ _ _ ~  ~ ~ 

Before 
operation 

After 
operation Significance 

Symptom score for reflux symptoms 
(n = 32) 

42.7(2.3) (11-60) 9.5t2.0) (0-36) t = 11.01, 31 d.f., P<O.OOOl  

Symptom score for non-specific symptoms 

pH monitoring (percentage reflux in 24 h) 

Lower oesophageal sphincter pressure 7.9(1.1) (0-31) 21.7(2.0) (10-57) t =7.01, 28 d.f., P<O.OOOl 

7.0t1.3) (0-33) 

10.3t2.7) (0-664) 

3.5(1.2) (0-24) 

l.l(O.4) (0-9.5) 

t = 2.42, 31 d.f., P= 0.022 

t = 3.48, 24 d.f., P = 0.002 
(11 = 32) 

(n = 28) 

(mmHg) (n = 29) 

Values are mean(s.e.m.) with range in parentheses 
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Table 4 Symptom scores in 30 patients assessed before operation while taking or not taking omeprazole therapy which had failed or 
succeeded in controlling symptoms 

With 
orneprazole 

Without 
omeprazole 

Reflux score* 

Significance 

Failure of omeprazole to control 

Good control with omeprazole 
symptoms (n = 18) 

(n = 12) 

44.5 (3.1) 1 = 5.92, 17 d.f., P <  0.0001 

38.7(3.6) t z 6 . 5 7 ,  11 d.f., P<O.OOOl  

*Values are mean(s.e.m.) 

more men in group 2 (controlled by omeprazole; 52 versus 
31 per cent in group 1). 

In group 1 the reasons for failure of response to 
omeprazole therapy were poor control of typical 
symptoms in 39 patients, inadequate control of reflux- 
related respiratory complaints such as persistent cough 
and repeated aspiration in 57, and intolerance to the drug 
in nine. 

In group 2 32 patients were available for 6-month 
evaluation. They showed a significant improvement in 
reflux-related symptom scores, 24-h pH monitoring results 
and LOSP (Table 3).  

The subsequent assessment of symptoms in 30 patients 
with and without omeprazole therapy showed significantly 
lower scores in both groups of patients while taking 
medication, but the scores on treatment were considerably 
higher than those seen in patients who had had fundo- 
plication (Table 4 ) .  

Discussion 
Laparoscopic Nissen fundoplication combines the efficacy 
of the well established Nissen procedure with the 
advantages of a minimally invasive technique in the 
treatment of patients with severe GORD. This study 
demonstrates that, when performed by a trained surgeon 
the technique is extremely safe and associated with a low 
morbidity rate and a high success rate, and may be justly 
considered as a possible alternative to long-term 
omeprazole therapy. 

Nissen fundoplication has been shown to be an effective 
therapy for GORD6,30-32. The high incidence of 
dysphagia and recurrence reported by some surgeons, 
coupled with the morbidity and mortality associated with 
upper abdominal or transthoracic surgery, had led to the 
wide use of long-term medication in preference to surgery 
for patients with severe GORD5. However, the low 
morbidity, short hospital stay and early return to full 
activity reported with laparoscopic Nissen fundo- 
plication26-28 is leading to a change in the attitude of 
patients and referring physicians, who are now considering 
laparoscopic fundoplication as a serious alternative to 
long-term continuous omeprazole therapy33. All patients 
in the present study were given a trial of maximal medical 
therapy, including omeprazole, before surgery was 
advised. In the majority of patients the indication for 
surgery was inadequate control of GORD-related 
symptoms or complications, but a significant number of 
patients who were well controlled symptomatically chose 
to have laparoscopic Nissen fundoplication in preference 
to remaining on long-term omeprazole therapy. The 
observation of excellent symptom relief in these patients 

(Table 3),  and the smaller difference in preoperative 
symptoms on and off therapy (Table 4),  suggest that even 
patients who are well controlled on omeprazole therapy 
will experience excellent symptom relief from laparoscopic 
Nissen fundoplication. The authors recognize that these 
data are not strictly comparable, and that they need to be 
confirmed prospectively in a larger number of patients 
and preferably by randomized trial. 

Another small but important group of patients who are 
helped by this technique are those with severe respiratory 
limitation suffering from GORD and repeated aspiration 
pneumonia, who require an antireflux operation, but in 
whom open fundoplication would carry a high 
perioperative morbidity rate. In the authors’ experience 
this group of patients fare well with laparoscopic Nissen 
fundoplication without experiencing any significant 
morbidity from the surgery. 

There are always arguments as to whether short gastric 
vessels should be divided routinely26,28 or only when 
necessary to achieve a loose wrap2’, and whether the 
oesophageal hiatus should be repaired in every case. 
These often reflect the surgeon’s preference rather than 
any clearly demonstrated benefit to the patient. We 
disagree with Collard et u Z . ~ ~  that the presence or size of 
a hiatus hernia is a contraindication to performing 
fundoplication laparoscopically. We also do not believe 
that a patient should be denied surgery because of poor 
oesophageal motor function; rather these patients must be 
carefully evaluated and advised. Preoperative oesophageal 
manometry allows for better assessment of the risk of 
postoperative dysphagia, which is taken into consideration 
when deciding on the merits of an antireflux operation. 
Many patients with severe oesophageal dysmotility have in 
fact reported improved dysphagia scores after operation, 
which is unexpected and needs more detailed evaluation. 
The size of the bougie used to assess the tightness of the 
wrap during operation varies in different series. In the 
present authors’ experience, use of a smaller bougie 
(42 Fr) in patients with normal oesophageal motility and a 
larger bougie (up to 52Fr) in those with oesophageal 
motor abnormality allows the wrap to be ‘tailored’ to the 
patient to some extent. In addition, there may be no need 
for a routine postoperative water soluble contrast swallow, 
which can be performed selectively for assessment of 
oesophageal clearance or evaluation of anatomical 
integrity of the oesophagus and fundoplication wrap. 

Considerable laparoscopic skill is required to perform 
these procedures and a sharp learning curve exists”. The 
morbidity and success of the procedure is related to the 
skill and experience of the s ~ r g e o n * ~ , ~ ~ .  Jamieson and 
colleagues27 reported the collective early experience of 
four surgeons with a complication rate of 15 per cent and 
a conversion rate of 12 per cent, while Weerts et aLZ6 
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recently reported their experience of 132 patients with a 
7.5 per cent morbidity rate and 3.3 per cent conversion 
rate. The present paper gives the results of a single 
surgeon with previous training in this procedurez7, The 
low incidence of major complications and no deaths in  
this series reflects the  surgeon’s experience with the  
procedure, which he performs regularly. There is, 
however, concern that the  early success may encourage 
surgeons with inadequate experience of the technique t o  
attempt laparoscopic Nissen fundoplication, with less 
encouraging results. 

Until follow-up studies have confirmed the long-term 
effectiveness of laparoscopic Nissen fundoplication, open 
fundoplication will remain a n  important established 
technique in the  treatment of GORD. The authors have 
n o  doubt that laparoscopic Nissen fundoplication will b e  
shown t o  be  as effective as the  open technique but, until 
then, close follow-up of patients is necessary. 

Acknowledgements 
This study was supported by a grant from Johnson and Johnson, 
Canada. The authors thank Miss J. Myers and Miss L. DiLuca 
for technical help with the study. 

References 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Ruth M, Mansson I, Sandberg N. The prevalence of 
symptoms suggestive of esophageal disorders. Scand J 
Gastroenterol 1991; 26: 73-81. 
Andersen LI, Jensen G. Risk factors for benign oesophageal 
disease in a random population sample. J Intern Med 1991; 

Jones R, Lydeard S. Prevalence of symptoms of dyspepsia in 
the community. BMJ 1989; 298: 30-2. 
DeMeester TR, Bonavina L, Lascone C, Courtney JV, 
Skinner DB. Chronic respiratory symptoms and occult 
gastroesophageal reflux. A prospective clinical study and 
results of surgical therapy. Ann Surg 1990; 211: 337-45. 
Richter JE. Surgery for reflux disease: reflections of a 
gastroenterologist. N Engl J Med 1992; 326: 825-7 (editorial). 
Larrain A, Carrasco E, Galleguillos F, Sepulveda R, Pope C 
11. Medical and surgical treatment of nonallergenic asthma 
associated with gastroesophageal reflux. Chest 1991; 99: 

Johnson DA. Medical therapy for gastroesophageal reflux 
disease. A m  J Med 1992; 92: 88-97s. 
Sontag SJ, Hirschowitz BI, Holt S et al. Two doses of 
omeprazole versus placebo in symptomatic erosive 
esophagitis: the US multicenter study. Gastroenterology 1992; 

Lundell L, Backman L, Ekstrom P et al. Omeprazole or high- 
dose ranitidine in the treatment of patients with reflux 
oesophagitis not responding to ‘standard doses’ of H2- 
receptor antagonists. Aliment Pharmacol Ther 1990; 4: 

Bate CM, Keeling PW, O’Morain C et al. Comparison of 
omeprazole and cimetidine in reflux oesophagitis: 
symptomatic, endoscopic, and histological evaluations. Gut 

Havelund T, Laursen . LS, Skoubo-Kristensen E et al. 
Omeprazole and ranitidine in treatment of reflux 
oesophagitis - double-blind comparative trial. BMJ 1988; 296: 

Zeitoun P, Desjars de Keranroue N, Isal JP. Omeprazole 
vmus  ranitidine in erosive oesophagitis. Lancet 1987; ii: 

230: 5-10. 

1330-5. 

102: 109-18. 

145-55. 

1990; 31: 968-72. 

89-92. 

621-2 (Letter). 
13 Hetzel DJ. Controlled clinical trials of omeprazole in the 

long-term management of reflux disease. Digestion 1992; 
51(Suppl 1): 35-42. 

14 Klinkenberg-Knol EC, Festen HP, Jansen JB et al. Long-term 
treatment with omeprazole for refractory reflux esophagitis: 
efficacy and safety. Ann Intern Med 1994; 121: 161-7. 

15 Metz DC, Pisegna JR, Fishbeyn VA et al. Currently used 
doses of omeprazole in Zollinger-Ellison syndrome are too 
high. Gastroenterology 1992; 103: 1498-508. 

16 Marks DR, Joy JV, Bonheim .NA. Hemolytic anemia 
associated with the use of omeorazole. Am J Gastroenterol 
1991; 86: 217-18. 

17 Jochem V, Kirkpatrick R, Greenson J, Brogan M, Sturgis T, 
Cook-Glenn C. Fulminant heDatic failure related to 
omeprazole. A m  J Gastroenterol 19’92; 81: 523-5. 

A m  J Med 1993; 95: 248 (Letter). 

nephritis due to omeprazole. Am J Med 1992; 93: 472-3. 

18 Kuiper JJ. Omeprazole-induced acute interstitial nephritis. 

19 Ruffenach SJ, Siskind MS, Lien YH. Acute interstitial 

20 Saltzman JR, Kowdlev KV, Pedrosa MC et al. Bacterial 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

overgrowth without clinical malabsorption in elderly 
hypochlorhydric subjects. Gastroenterology 1994; 106: 615-23. 
Marcuard SP, Albernaz L, Khazanie PG. Omeprazole 
therapy causes malabsorption of cyanocobalamin (vitamin 
BI2),Ann Intern Med 1994; 120: 211-15. 
Haeney MR. Angio-oedema and urticaria associated with 
omeprazole. BMJ 1992; 305: 870. 
Bowlby HA, Dickens GR. Angioedema and urticaria 
associated with omeprazole confirmed by drug rechallenge. 
Pharmacotherapy 1994; 14: 119-22. 
Parkinson A, Hunvitz A. Omeprazole and the induction of 
human cytochrome P-450: a response to concerns about 
potential adverse effects. Gastroenterology 1991; 100: 1157-64 
(Letter). 
Dallemagne B, Weerts JM, Jehaes C, Markiewicz S, Lombard 
R. Laparoscopic Nissen fundoplication: preliminary report. 
Surg Laparosc Endosc 1991; 1: 138-43. 
Weerts JM, Dallemagne B, Hamoir E et al. Laparoscopic 
Nissen fundoplication: detailed analysis of 132 patients. Surg 
Laparosc Endosc 1993; 3: 359-64. 
Jamieson GG, Watson DI, Britten-Jones R, Mitchell PC, 
Anvari M. Laparoscopic Nissen fundoplication. Ann Surg 
1994; 220: 137-45. 
Hinder RA, Filipi CJ, Wetscher G, Neary P, DeMeester TR, 
Perdikis G. Laparoscopic Nissen fundoplication is an 
effective treatment for gastroesophageal reflux disease. Ann 

Maddern GJ, Chatterton BE, Collins PJ, Horowitz M, 
Shearman DJC, Jamieson GG. Solid and liauid gastric 

S u e  1994; 220: 472-83. 

emptying in patients with gastro-oesophageal reflix. Br? Surg 
1985: 12: 344-7. 
DeMeester TR, Bonavina L, Albertucci M. Nissen 
fundoplication for gastroesophageal reflux disease. 
Evaluation of primary repair in 100 consecutive patients. Ann 
Surg 1986; 204: 9-20. 
Brand DL, Eastwood IR, Martin D, Carter WB, Pope CE. 
Esophageal symptoms, manometry, and histology before and 
after antireflux surgery: a long-term follow-up study. 
Gastroenterology 1979; 16: 1393-401. 
Spechler SJ. Comparison of medical and surgical therapy for 
complicated gastroesophageal reflux disease in veterans. The 
Department of Veterans Affairs Gastroesophageal Reflux 
Disease Study Group. N Engl J Med 1992; 326: 786-92. 
Anvari M. Gastroesophageal reflux therapy: what is the role 
of surgery? Can J Gastroenterol 1994; I :  602-4. 
Collard JM, de Gheldere CA, De Kock M, Otte JB, Kestens 
PJ. Laparoscopic antirefiux surgery. What is real progress? 
Ann Surg 1994; 220: 146-54. 

0 1995 Blackwell Science Ltd, British Journal of Surgey 1995,82, 938-942 


