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Abstract

Background Laparoscopic surgery for gastrointestinal

reflux disease was introduced in 1991. Early safety, efficacy,

and 5–10-year durability have been amply documented, but

long-term patient outcomes have been criticized. This study

presents 20-year outcomes after laparoscopic fundoplication

(LF) in a consecutive patient cohort.

Methods Patients who underwent primary LF procedures

for gastroesophageal reflux disease (GERD) were identified

from a prospectively collected IRB-approved database

(1991–1995). A phone symptom questionnaire was admin-

istered using a 5-point validated GERD scoring system

(heartburn, regurgitation, and dysphagia). Symptomatic

success was defined by a lack of surgical re-intervention and

a low symptom score.

Results One-hundred and ninety-three patients were

identified during the time period. Fifty-one patients com-

pleted the survey (100 lost to follow-up, 40 deceased, 2

declined to answer). Respondents had a median follow-up

of 19.7 years. Overall, 38/51 (74.5 %) of patients reported

complete control of heartburn and regurgitation. Ten

patients reported only occasional heartburn. Eight of fifty-

one (16 %) reported daily dysphagia, and 22/51 (43 %) of

respondents were using proton pump inhibitors at the time

of telephone interview. Nine of fifty-one (18 %) underwent

revision of the original surgery which did not negatively

impact the satisfaction rating, with 8/9 (89 %) of these

patients reporting the highest satisfaction rating. Overall,

46/51 (90 %) were satisfied with their choice of surgery.

Conclusion Long-term results from the early experience

with LF are excellent with 94 % of patients reporting only

occasional or fewer reflux symptoms at 20-year follow-up.

However, 18 % required surgical revision surgery to

maintain their results. There is a relatively high rate of

daily dysphagia but 90 % of patients are happy to have had

LF.
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Laparoscopic fundoplication (LF) popularity rapidly

increased following its introduction in the early 1990s [1].

Since then, favor has begun to shift away from the proce-

dure due to increased availability of potent anti-reflux

medications, to reports of variable outcomes, and a per-

ception that fundoplications have limited durability.

Nonetheless, LF has been demonstrated to be a safe,

effective and cost-effective treatment for gastroesophageal

reflux disease (GERD) in multiple studies. Although a few

long-term studies have confirmed the durability of LF for
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up to 10 years, there is very little data describing results

beyond this time frame. The objective of this study was to

review the current status of patients from our early expe-

rience with LF 20 years ago.

Materials and methods

Operative and clinical data were collected prospectively on

all patients since the first LF was performed by the senior

author (LLS). All initial LF’s were performed under an

IRB-approved study protocol until 1995, and all outcomes

data were collected on a prospective IRB-approved data-

base. This foregut surgery database was queried for all

patients who underwent primary LF procedures for GERD

between 1991 and 1995 by a single surgeon. Patient

records were used to obtain follow-up contact information.

Internet-based personal directory search engines were used

to locate and contact subjects that could not be reached

using information on file.

Patients were contacted by telephone and interviewed by

a single investigator (BR). Each patient was administered

questions using a standardized script devised by the co-

authors. They were then given a validated symptom

questionnaire that ranked the frequency of GERD symp-

toms (Table 1). Specific symptoms and side effects inclu-

ded heartburn, regurgitation, dysphagia, abdominal pain

post meal, nausea, diarrhea, hyper-flatulence, trouble

belching, and early satiety. Inquiries of surgery revisions,

current medications, and the number of food impactions

were also made. Patients were asked to grade their sub-

jective satisfaction with their decision to have surgery on a

scale of 0–4 (0 = unsatisfied, 4 = completely satisfied).

Patients reporting proton pump inhibitors (PPI) use were

contacted a second time and questioned about their reason

for such treatment, about their expected symptom occur-

rence should they stop taking their medication, and a

general review of the original standardized script.

Results

One-hundred and ninety-three patients were identified as

having LF during 1991–1995. Of these, 100 patients could

not be reached and were listed as lost to follow-up. Another

40 patients were deceased, and 2 declined to answer,

leaving 51 patients who completed the survey (Fig. 1).

Respondents had a median post-surgical follow-up of

19.7 years (range 18.2–21.8 years). There were 29 males

and 22 females. The average age at surgery was 47 years.

Patient demographics are listed in Table 2.

Overall, 38/51 (74.5 %) of patients reported complete

control of heartburn and regurgitation at 20-year follow-up.

An additional 10/51 (19.6 %) patients reported only

occasional heartburn (\1 episode per week). Only 3/51

(5.9 %) reported both heartburn and regurgitation. No

patients reported having isolated regurgitation (Fig. 2).

Twenty-four of fifty-one (47 %) described any symptom of

dysphagia with 8/51 (16 %) reporting dysphagia on a daily

basis. Additional comorbid gastrointestinal conditions were

identified in 78 % of the cohort. Complete symptom pro-

files are shown in Fig. 3. Twenty-two percent of patients

had a completely negative symptom questionnaire.

Five patients reported at least one food impaction at any

time post-fundoplication, but only one experienced an

impaction on two occasions. Twenty-two of fifty-one

(43 %) respondents were using PPIs at the time of the

telephone interview. Fifty-nine percent of patients taking

PPI were symptom free on medication. For the second

follow-up with PPI patients, 19/22 (86.4 %) were suc-

cessfully contacted. Off of medication, 4/19 (21.1 %) of

these patients reported no heartburn or regurgitation, 5/19

(26.3 %) had only heartburn, 1/19 (5.3 %) had only

regurgitation, 7/19 (36.8 %) reported both heartburn and

regurgitation, and 2/19 (10.5 %) were unsure of symptoms

off of the PPI (Fig. 4).

Fig. 1 Study design. The breakdown of identified patients into

deceased, unable to contact, and declined to answer groups

Table 1 Symptom scale Score Frequency

0 Never

1 Rare

2 Occasional

3 Daily

4 Continuous
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Forty-six of fifty-one (90 %) patients were satisfied with

their choice of surgery, with 39/51 (75 %) answering with

the maximal approval rating (Table 3). The satisfaction

scores were higher in patients not taking any antacids

(96 %) compared to those who were on PPIs (81 %). Of

the five unsatisfied respondents, three had persistent daily

dysphagia and two of these also had reflux. The fourth

patient was not happy to have to take PPI’s again, and the

final patient was dissatisfied because of transient post-op

dysphagia. Interval revision surgery had occurred in 9/51

(17.6 %) with complete resolution of symptoms in 7/9

(77.8 %). Only one patient underwent multiple revisions.

The average duration between the original procedure and

the revision was 11 years. The revision surgeries occurred

2, 4, 6, 7, 12, 13, 14, 16, and 20 years after their respective

original surgeries (Fig. 5). Revision surgery did not nega-

tively impact the satisfaction rating with 8/9 (88.9 %)

responding with the highest satisfaction rating.

Discussion

LF has been demonstrated to provide excellent relief of

gastroesophageal reflux symptoms and to be safe and well

tolerated in numerous short-term studies. Throughout the

1990s, this contributed to rapid adoption of the procedure

as an alternative to chronic medical treatment. Unfortu-

nately, while the population incidence of GERD continues

to rise, LF procedure numbers have peaked and even

declined in most parts of the world. Reasons for this are

Fig. 2 Heartburn and regurgitation 20 years after fundoplication.

The majority of patients were free of heartburn and regurgitation at

long-term follow-up. Isolated heartburn was the most frequent

symptom while isolate regurgitation was not reported

Table 2 Demographics of 51 respondents

Demographics Number

Mean age at surgery, years (range) 47 (27–70)

Male:female 29:22

Fig. 3 Clinical symptoms 20 years after fundoplication. Detailed symptom questionnaire results from the entire cohort
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multifactorial and include over the counter access to PPI

medications, disparity in operative results between high-

volume ‘‘experts’’ and lower volume providers [2], and

widely held perceptions in the GI community that

fundoplications are a temporary ‘‘fix’’ for GERD and are

rife with troublesome side effects [3, 4]. Foregut specialty

surgeons typically disagree with this perception and feel

that laparoscopic anti-reflux surgery in fact presents a good

alternative to lifetime medication use and in fact can pro-

vide lifetime control of most symptoms of GERD for most

patients if it is performed skillfully and in carefully eval-

uated and selected patients. We therefore drew on our

23-year experience with laparoscopic anti-reflux surgery to

document that good results persist in the majority of

patients up to 20 years. This study, drawn from prospec-

tively collected data, in fact demonstrates that 20 years

after their surgery, 75 % of patients are enjoying complete

relief of their reflux symptoms, and an additional 19 %

have only rare or occasional symptoms. An overwhelming

majority of patients (90 %) are happy with the original

decision to have surgery regardless of whether or not they

are taking medications, have side effects, or required

revisionary surgery.

Our absolute GERD control rate of 75 % is on the low

end of the range reported in long-term outcomes for open

fundoplications (75–91 % success rate) [5, 6]. This may be

due to the fact that the cases in this study included the

surgeon’s learning curve for LF. As is the case with all new

operations, LF has been progressively modified to reduce

complications and improve outcomes, and one would

expect that the subsequent patient cohort from this sur-

geon’s experience would have even better 20-year results.

A relatively high number of respondents reported at least

occasional dysphagia. Historically, dysphagia has been

reported in 12–22 % of patients at 10/11-year follow-up [7,

8]. While we show a rate on the higher end of this range

(25 %), it may again be because of learning curve issues.

One example of this is that the patient cohort in this study

included patients who did not have division of the short

gastric vessels and who were subsequently shown to have a

higher dysphagia rate in a study published in 1996. This

study led to a subsequent change in our technique with the

adoption of routine vessel division [9]. The author’s tech-

nique in fact, continued to evolve based on a series of

outcomes studies until 2000, where it has remained mostly

the same for the last 3,000 cases.

Nine respondents (18 %) underwent a remedial surgery

prior to the 20-year follow-up. Shorter follow-up studies

have reported a similar 11–17 % revision rate for LFs

when the learning curve period is included [10]. Of the

patients who underwent revision, 7/9 (78 %) also had no or

rare heartburn and regurgitation. This rate is identical to

short-term data for LF revision that we have previously

published [11]. In addition, all revision patients were sat-

isfied with their original choice for surgery.

As is typical in any GERD population, a relatively high

number of respondents were taking PPIs at 20-year follow-

Fig. 4 GERD symptoms of medically treated patients off of PPI.

Heartburn and regurgitation results of patients currently treated with

PPI if they were to discontinue medical treatment

Fig. 5 Revision surgery accumulation. Graph showing the relation-

ship between years after surgery and number of revisions performed

to date

Table 3 Satisfaction grading Unsatisfied

0 6 % (3)

1 4 % (2)

2 0 % (0)

3 14 % (7)

4 75 % (39)

Totally satisfied
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up. However, when questioned, over 21 % of patients

taking a PPI had no GERD symptoms when off of their

medication, and another 11 % were unsure if they had

GERD symptoms when not taking their PPI. This relatively

high number of respondents taking PPIs might be the result

of the United States provision of highly advertised, easy to

acquire, and indiscriminately prescribed PPIs. It has been

previously shown that following fundoplication, PPI use

does not define failure of the fundoplication because PPI

usage is not correlated with symptomatic outcomes or

objective findings of reflux [12].

One weakness of our study is that we rely on subjective

responses to our GERD survey tool. Symptomatic evalua-

tion of the GERD patient has been shown to possibly

overestimate wrap failure rate [12]. Ideally, this study

should be followed by a 20-year study that includes

objective testing—though this is of course logistically

difficult particularly as 90 % of the patients were perfectly

happy and therefore less likely to want invasive testing.

Furthermore, laparoscopic anti-reflux surgery has evolved

as new technologies have been introduced and every sur-

geon’s technique evolves based on their experiences and

outcomes [13]. Examples of this include the introduction of

ultrasonic tissue sealing that contributed to making division

of the short gastric vessels routine, studies showing the

importance of secure hiatal closure, the use of esophageal

dilators, etc. [14]. It would be expected that results from a

20-year follow-up patient cohort that excluded this period

of procedure development would show even higher success

rates than reported here.

Conclusions

At 20-year follow-up, 90 % of patients are happy with

having had a LF. Seventy-five percent are heartburn and

reflux free and an additional 19 % have only occasional

GERD symptoms. As GERD is a chronic disease and fre-

quently associated with other digestive problems, it is not

surprising that 78 % of patients had some, mostly mild, GI

complaints and that 43 % of patients were taking a PPI—

frequently for non-GERD-related reasons. We hope that

this data, showing the long-term patient benefits of LF, will

help dispel the myth that it is a transient fix or subject to

devastating side effects.
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