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Abstract

Background Redo fundoplication has acceptable outcomes in patients with failed previous fundoplications. However, a
subset of patients require Roux-en-Y (RNY) reconstruction for symptom relief.

Aim The aim of this study was to demonstrate safety and efficacy of RNY reconstruction for failed fundoplications.
Method Retrospective review of data on patients who underwent short-limb RNY gastrojejunostomy (GJ) or
esophagojejunostomy (EJ) between the years 2005 and 2007 was performed.

Results Twenty-two patients underwent RNY reconstructions. Fourteen (64%) patients had one, six (27%) patients had two,
and 2 (9%) patients had three previous anti-reflux procedures. RNY GJ was performed in 18 patients and EJ in four
patients. Gastrectomy was performed in 13 of these patients. Seven patients (32%) had ten major or minor complications
within the 30-day postoperative period, without any mortality observed. At a mean follow-up of 23 months, completed in 21
of these patients (95%), the average heartburn score was 0.38 (range, 0-2). The average regurgitation score was 0.23 (range,
0 to2) and the average dysphagia score was 0.7 (range, 0-2). The mean postoperative BMI was 25.4 compared to a
preoperative BMI of 31.

Conclusion RNY reconstruction with GJ or EJ for failed anti-reflux procedures is a safe, valid surgical option in difficult
situations, where a redo fundoplication is either non-feasible or expected to fail. However, it is associated with higher morbidity.

Keywords Gastroesophageal reflux disease - Roux-en-Y -
Gastrojejunostomy - Esophagojejunostomy - Fundoplication

Introduction

The lower esophageal sphincter complex acts as a physiologic
barrier, preventing continuous reflux from the high-pressure
stomach into the low-pressure esophagus. Gastroesophageal
reflux disease (GERD), which affects nearly 20% of the
population in the USA, is a result of this barrier dysfunction.
Surgical fundoplication re-creates a barrier between the
stomach and the esophagus, restoring near-normal physiolo-
gy. With the advent of minimally invasive surgery, laparo-

K. I. Makris * T. Lee - S. K. Mittal (D<)

Department of Surgery, Creighton University Medical Center,
601 North 30th Street, Suite 3700,

Omaha, NE 68131, USA

e-mail: skm03198@creighton.edu

@ Springer

scopic anti-reflux procedures have gained widespread
acceptance. Excellent long-term results have been reported
with greater than 90% patient satisfaction on a 5- to 10-year
follow-up.' ™

Postoperatively, recurrence of previous symptoms or
emergence of new undesirable symptoms should be
considered surgical failure and has been reported in 2-
30% of patients.” ' A subset of these patients require
reoperative intervention, which may include redo fundopli-
cation, esophagogastric resection, and/or diversion of the
gastric reservoir.

Gastrectomy with Roux-en-Y (RNY) reconstruction has
been used as an antireflux procedure before.'""'> The RNY
gastric bypass (with the distal stomach left in situ) has also
been shown to be an effective surgical treatment for GERD in
obese patients'>™'” as well as in patients with scleroderma.'®

The role of RNY for primary and reoperative treatment
of GERD continues to evolve. We present our initial
experience with RNY gastrojejunostomy (GJ) and esoph-
agojejunostomy (EJ) for previously failed fundoplications.
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Materials and Methods
Data Collection

All patients undergoing primary and reoperative antireflux
surgery at the Creighton University Medical Center (CUMC)
were entered into a prospectively maintained database.
After approval from the Institutional Review Board, the
database was queried to retrieve patients who underwent
RNY GIJ or EJ as reoperative intervention after previous
antireflux surgery.

All of the patients had undergone an extensive preoper-
ative workup, consisting of upper endoscopy, barium
swallow, manometry, 24-h pH monitoring, and gastric
emptying study.

Data regarding presenting symptoms, previous proce-
dures, preoperative work-up, operative findings, postopera-
tive course, and complications were collected. Attempt was
made to contact all patients at least 1 year after surgery. A
standard questionnaire (Table 1) used at our center pertaining
to foregut symptoms, use of antireflux medications, and
patient satisfaction was administered. The data was entered
into an Excel database (Microsoft Excel ®) and analyzed.

Surgical Technique

Our operative approach consisted of two steps. The first
step was to dismantle the previous fundoplication and
repair the recurrent hiatal hernia, if present. The second step
was to perform an EJ or GJ, depending on the primary
pathology. In patients with undilatable esophageal stricture
or significant intraoperative damage to the gastroesophageal
junction (GEJ), an EJ was performed. Otherwise, a small
gastric pouch (70—100 cc) was created using linear staplers.
In some patients, a larger gastric pouch was left in place
with recreation of a fundoplication above the GJ. Early in
our series, we performed open procedures and resected the
distal stomach. However, with growing experience, we
performed more laparoscopic procedures and preferred to
leave the distal stomach in situ. Gastrointestinal tract
continuity was reestablished in all patients with a short

(60-cm long) RNY alimentary limb to prevent bile reflux.
The biliary limb was 20 cm long. Schematic representation
of the postoperative anatomy is shown in Fig. 1.

Results
Demographics

Thirty-five patients underwent RNY GJ or EJ for failed
antireflux surgery from January 2005 to October 2007 by
the senior author (SKM) at the CUMC. Twenty-two
patients (14 female and eight male) with at least 1 year
follow-up are included in this study. Their mean age is
55 years (range, 34-78 years) and preoperative mean body
mass index (BMI) was 31 (range 20-49). A total of 32
antireflux procedures had previously been performed on
these 22 patients with a mean of 1.45 per patient (range, 1—
3; Table 2).

Preoperative Assessment

The primary presenting symptom for reoperative surgery was
heartburn in seven patients (32%), dysphagia in seven (32%),
and chest pain in four (18%). Three (14%) presented with
epigastric complaints and one (5%) with combined chest pain
and dyspnea from an acutely herniated intrathoracic stomach.
The preoperative findings are shown in Table 3.

In the majority of cases, the preoperative anatomical
deformity was confirmed by the intraoperative findings.
However, in one case, a tight GEJ due to scarring was
identified during the operation, whereas a prolapsing gastric
polypoid lesion was preoperatively thought to be the cause
of symptoms (dysphagia).

Procedures and Postoperative Care

Fourteen of the 22 operations were done via laparotomy,
four laparoscopically, two were converted to open, and two
procedures were completed with a combined abdominal
and thoracic approach. Four of the patients had EJ

Table 1 Creighton University Foregut Symptom Severity Scoring System

Score Heartburn Dysphagia Regurgitation Chest pain Nausea/vomiting
0 None None None None None
Minimal—episodic, no treatment Once a week or less Mild—after straining or Minimal—episodic Minimal—episodic

is required large meal

2 Moderate—controlled with More than once a week, Moderate—positional Moderate—reason Moderate—reason
medication requiring dietary for visit for visit

adjustment

3 Severe—interferes with daily Severe, preventing Severe—constant Severe—interferes with ~ Severe—interferes
activity or not controlled ingestion of solid regurgitation with or daily activity with daily activity
with medication food without aspiration

@ Springer



2228

J Gastrointest Surg (2009) 13:2226-2232

Figure 1 Postoperative RNY anatomy. a GJ (n=5); b GJ with
gastrectomy (n=8); ¢ GJ with gastrectomy and fundoplication (n=
5); d EJ (n=4). RNY Roux-en-Y, GJ gastrojejunostomy, EJ
esophago-jejunostomy.

reconstruction, while 18 had GJ, of which five had a larger
gastric pouch with a recreated fundoplication. In 13
patients, the distal stomach was resected, and in nine, it
was left in situ. The types of the procedures performed are
summarized in Table 4, and the postoperative anatomy is
demonstrated in Fig. 1.

Table 2 Demographic Data

Total number of patients 22

Male/female 8:14

Age (years) 55 (range, 34-78)
BMI 31 (range, 20-49)
Mean number of previous operations 1.45 (range, 1-3)
Number of patients with 1 previous operation 14 (64%)
Number of patients with 2 previous operations 6 (27%)

Number of patients with 3 previous operations 2 (9%)

@ Springer

Table 3 Preoperative Findings (Coexistent Findings Are Accounted
For Separately)

Preoperative findings Number

Sliding hiatal hernia

Paraesophageal hiatal hernia
Intrathoracic fundoplication

Slipped Nissen

Tight/twisted Nissen

Disrupted fundoplication

Delayed gastric emptying

Distorted stomach

Esophageal stricture

Gastric polyp prolapse into esophagus
Esophageal diverticulum/ intraluminal stitch

_— = = N = O W W NN

Perforated gastric ulcer (Cameron)

The diet was advanced in a stepwise fashion from clear
liquids to full liquids and then to six small meals daily. The
patients were not placed on bariatric diet, but they were
counseled by a dietician and instructed on dumping
syndrome symptoms with high-sugar food consumption.
Most patients had a temporary gastrostomy or jejunostomy
tube placed at the time of surgery, especially if the
procedure was done via laparotomy. Tube feeds were
administered if prolonged nothing by mouth status was
required. Discharge criteria included diet tolerance, ade-
quate bowel function, and satisfactory pain control.

Perioperative Morbidity and Mortality

There was no in-hospital or 30-day mortality. Ten compli-
cations occurred in seven (32%) patients (Table 5) within
the 30-day postoperative period. The mean hospital stay
was 10 days (range, 4—46). The majority of the patients
remained in the hospital for less than 10 days. Only five
patients were hospitalized for more than 10 days because of
complications.

One-Year Outcomes

The follow-up, performed via telephone interviews, was
completed in 21 out of the 22 patients (95%) and consisted
of at least a 12-month postoperative period. The mean
follow-up was 23 months (range, 12—44).

The average heartburn score was 0.38 (range, 0-2). The
average dysphagia score was 0.7 (range, 0-2), the average
regurgitation score was 0.23, all chest pain scores were 0,
and the average nausea score was 0.42 (Table 6). Two
patients complained of diarrhea and three of abdominal pain.

Three (14%) patients remained on proton pump inhibitors
for reflux, of which one graded his subsequent reflux
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Table 4 Type of Roux-en-Y (RNY) Procedures Performed

Number

Surgical approach
Open 14
Laparoscopic
Laparoscopic—converted to open
Combined thoracotomy and laparotomy

Total 22
Type of RNY reconstruction

EJ 4

GJ to small gastric pouch 13

GJ with fundoplication above 5

Total 22
Distal stomach

Resected 13

Left in situ 9

Total 22

symptoms as 0 and two as 2. Three (14%) different patients
required continuation of metoclopramide for intermittent
nausea.

The mean satisfaction level reported was eight on a scale
from 1 to 10. Eleven patients (52%) rated their satisfaction
level as 9-10, seven patients (33%) as 7-8, and three
patients as 6 or less. Twenty patients (95%) would
recommend their procedure to a friend if needed.

The mean postoperative BMI of the 21 patients followed-
up was 25.4. As shown in Fig. 2, most of the weight loss
was observed in patients with a BMI of greater than 30. The
patients with a BMI of 30 or less essentially maintained
their weight. No patient was postoperatively found to have
a BMI of less than 20.

Discussion

Reoperations for previously failed antireflux procedures
have increasingly become common with an estimated
doubling of their occurrence over the last decade.* They

are technically more challenging due to obscured anatomy
and scarring, resulting in a higher incidence of hollow
viscus perforations and vagal injury. Other factors, such as
short esophagus® and delayed gastric emptying, further
compound the complexity of the procedure. These anatom-
ical and physiological factors account for a higher morbid-
ity and a lower success rate of reoperative fundoplicatons
compared to primary surgery.'”*’ A morbidity of 4-40%
and a mortality rate of 0-4.9% have been reported.”'" 2!

Traditional antireflux surgery aims to restore the incom-
petent barrier between the gastric reservoir and the
esophagus. An alternative surgical approach is the removal
or redirection of the gastric reservoir. This option appears
especially attractive in situations where a redo fundoplica-
tion would be expected to have a high failure rate. RNY
diversion has been used as a valid antireflux surgical option
for many years.'"!?

Csendes et al. have reported excellent outcomes with
RNY reconstruction as a primary anti-reflux procedure both
after antrectomy and vagotomy>> and after duodenal switch
and vagotomy.” Signs of regression of Barrett’s metaplasia
were demonstrated in these patients. Given their radical
nature, widespread application of these procedures as
primary surgical treatment for GERD has not gained
acceptance.”

Many studies'* '’ have demonstrated the effectiveness
of weight-loss-directed RNY gastric bypass in the treatment
of GERD in obese patients. This is a particularly difficult
group of patients to treat, in which poorer outcomes have
been reported with fundoplications.”>® Additionally, in the
obese patients with previously failed antireflux procedures,
conversion to a RNY gastric bypass has been shown to be
feasible with significant subsequent reduction of reflux
symptoms.?’*

Williams et al.”” reported better outcomes for patients
undergoing RNY GIJ as compared to those undergoing redo
fundoplications, even though preoperatively, they had more
esophageal changes and greater number of previous
procedures. They showed improved symptom control and
decreased need for further operative interventions, though
they experienced significantly higher complication rate. In

1.29

Table 5 Postoperative 30-Day

Morbidity Postoperative complications

Number

Abdominal compartment syndrome, multi-organ system failure
Acute transhiatal stomach/small bowel herniation

Anastomotic bleeding
Anastomotic stricture

Fascial dehiscence, evisceration/wound infection

Large pleural effusion requiring thoracocentesis

Small bowel obstruction
Total

[UC Y NG Y S
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Table 6 One-Year Symptom

Follow-up Severity score Symptoms, number of patients
Heartburn Dysphagia Regurgitation Chest pain Nausea
0 16 9 17 21 13
1 9 0
2 3 3 0
3 0 0 0 0 0

our series, we show similar symptom resolution and high
patient satisfaction with RNY reconstructions.

A recent study demonstrated the safety and efficacy of
near-EJ with RNY reconstruction for recurrent GERD,
although significant morbidity was reported.’® Most of the
procedures were completed laparoscopically. The charac-
teristic feature of this procedure was an extremely small
pouch of 5-10 ml capacity, with the intention to maximally
reduce the amount of acid-producing stomach remaining
connected to the esophagus. A gastrostomy tube was placed
in the distal stomach.

The indications for RNY as a treatment option for failed
antireflux surgery have not been clearly defined. Situations
where a redo fundoplication would be expected to have
a high failure rate should bring RNY into consideration.
These situations include obesity (where not only fundopli-
cation has higher failure rate, but weight loss is also
desirable), short esophagus (since Collis gastroplasty with
fundoplication has poorer results than a straight forward
fundoplication), delayed gastric emptying, history of
multiple failed fundoplications, injured or scarred fundus,
and very poor esophageal motility (where a fundoplication
may result in disabling dysphagia).

A short-limb RNY GJ to a small gastric pouch is an
attractive alternative to a redo fundoplication. Occasionally,

50
45 n=2
40 |
35 - n=8
30 n=9 : .
25 | .\\.
20 - -~
15
10
0
Preop Postop
Preop BMI
[—e—<25 —8~25-30 31-40  =—=—>40 ]

Figure 2 Postoperative BMI changes.
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patients with an undilatable distal esophageal stricture
(either primary peptic or secondary to previous operation)
or patients who sustain significant damage to the GEJ
during the dismantling of the previous fundoplication, will
require resection of the distal esophagus and proximal
stomach with RNY EJ.

The answer to the question of whether the distal gastric
remnant should be left in situ or resected is not clear.
Obvious concerns about leaving the distal stomach include
retained antrum syndrome and possible bleeding from
gastroduodenal ulcerations. However, the major advantage
of leaving the distal stomach in place is its availability for a
possible gastric pull-up if the patient needs an esophageal
resection in the future. This is particularly important in
patients with Barrett’s esophagus or poor esophageal motility.
In our study, we found no difference in patient symptom
resolution and satisfaction, either with or without distal gastric
resection.

There are three important technical differences between
RNY reconstruction for failed fundoplications and the
bariatric procedure. First, we leave a larger gastric pouch
(70-100 cc) to allow improved meal size. Although we do
not have objective data to compare patient satisfaction
between different pouch sizes, our patients report high
satisfaction without recurrent GERD symptoms. There is
always a concern with bleeding from the GJ anastomosis,
and more recently, we have started fashioning our pouch in a
vertical fashion with little or no fundus included. Second, we
create a large GJ to allow rapid transit of food out of the
gastric pouch, preventing regurgitation into the esophagus.
Third, we measure the biliary limb to be about 20 cm long,
with a 60-cm-long alimentary limb, in order to limit the
malabsorption associated with the usual bariatric procedure.
As aresult of these modifications, the majority of the patients
maintain a healthy BMI, with the more obese ones losing a
significant amount of weight (although not to the extent of a
bariatric procedure). We anticipate that with short-limb
reconstructions, patients will have decreased nutritional
problems. We are in the process of obtaining nutritional
parameters for our patients to objectively assess this.

Morbidity is not negligible with RNY procedures as has
previously been reported by Williams and Awais.”*""
However, in our view, this can be considered a safe surgical
approach in the context of reoperative surgery on patients
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who have undergone multiple previous operations. Signif-
icant adhesions are encountered and the gastric blood
supply can be compromised by the previous operations.
Sound surgical technique and experience with these
reoperative interventions can mitigate the complication
rate. High patient satisfaction and symptom resolution is
attained with the RNY procedures in this difficult-to-treat
group of patients with incapacitating symptoms.

The conclusions that can be drawn are limited by the
retrospective nature of our study and the relatively small
number of patients included in this initial reporting of our
experience. The heterogeneity of the procedures performed
may be considered confounding; however, the common
underlying physiologic antireflux effect of the RNY
reconstruction is of great importance. Longer follow-up,
beyond the minimum duration of 1 year reported in our
study, will also be needed to validate the initial results of
patient satisfaction.

Conclusion

RNY reconstruction with GJ or EJ for failed antireflux
procedures is a safe, valid surgical option in difficult
situations, where a redo fundoplication is either non-
feasible or expected to fail.
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