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ASTROESOPHAGEAL REFLUX
Disease (GERD) 1s A com-
MON CONDITION WITH A
HEAVY ECONOMIC IMPACT. IN

A STUDY PUBLISHED IN THE

MAY 2002 1ISSUE OF GASTROENTEROL-
OGY, RESEARCHERS CALCULATED THAT
GERD 1S ONE OF THE MOST PREVA-
LENT DIGESTIVE DISEASES IN AMERICA

WITH 19 MILLION DIAGNOSED CASES.!

I
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THE NUMBER OF UNDIAGNOSED CASES
PROMISES TO BE MUCH HIGHER BASED
ON THE MILLIONS OF HEARTBURN SUF-
FERERS WHO TAKE OVER-THE-
COUNTER MEDICATIONS TO TREAT
THEIR SYMPTOMS. GERD 1S ALSO THE
MOST EXPENSIVE OF THE DIGESTIVE
CONDITIONS WITH ANNUAL DIRECT

COSTS AT $9.3 BILLION.!
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-t costs, such as missed work and lower
.ctivity, would be almost impossible to
..casure accurately. However, companies and
individuals are likely to feel the financial impact
" eased insurance premiums. For example,
2, the Wall Street Journal reported that the
“proton pump inhibitors (PPIs) increased
al Motors” health care budget for employ-

1 retirees more than $55 million.2
h increasing experience in laparoscopic
flux surgery over the last 10 years, mor-
has decreased, outcomes have improved
ore patients are undergoing operative pro-
>s to treat GERD. This article will discuss
velopment of antireflux surgery, patient
lon including the evolving indications,
_ tant aspects of operative technique, com-

plications and outcomes.

History
Allison described the first successful operation to
correct reflux esophagitis in 1951.3 In 1956, Nis-
sen described his method of antireflux surgery
that has become the most popular operation for
treating GERD.* Reports of results with open
Nissen fundoplications just before the advent of
the laparoscopic surgery documented good to
excellent reports in 87-93% with follow up as
long as 20 years.>67

In 1991, several groups reported the earliest
use of laparoscopic techniques to perform Nis-
sen fundoplication for the treatment of GERD.*
There has been explosive growth in the applica-
tion of this new procedure. Experience, though
increasing rapidly, allows only short-term follow
up. Health care professionals are still ascending
the learning curve, indications are expanding,
and techniques are evolving, including use of a
partial (270°) wrap and esophageal lengthening
procedures combined with fundoplication.

Patient selection/preoperative assessment

Clinical symptoms of reflux disease are divided
into three categories. (Table 1)1 The most com-
mon symptoms are heartburn and reflux of gas-
tric contents. Secondary symptoms include dys-
phagia (difficulty swallowing), odynophagia

The Surgical Technologist apriL 2003

228 APRIL2003 CATEGORY 1

(painful swallowing), esophageal spasm, and
more rarely GI bleeding (hematemesis or mele-
na). Tertiary symptoms are unrelated to the
esophagus, such as reflux-induced asthma,
hoarseness and pharyngitis. Tertiary symptoms
have increasingly been considered indications
for antireflux surgery, and recent reports have
documented excellent results, particularly for
reflux-induced asthma.!!

Traditionally, antireflux surgery was reserved
for patients who did not respond to medical
therapy. Many experts, however, have reported
that results with surgery can be predicted by
their experience with medical therapy.'? Patients
intractable to medical therapy tend to have less
satisfactory postoperative outcomes. Others
have reported that patients with typical symp-
toms have higher “good” and “excellent” out-
come scores compared to patients with sec-
ondary symptoms.!? With increasing experience,
improving outcomes, decreased morbidity and
shortened length of stay (some centers perform-
ing laparoscopic antireflux surgery on an outpa-
tient basis), indications have been expanded to
include patients that simply choose surgery over
long-term medical therapy.

Fernando et al from the University of Pitts-
burgh utilized an objective, formal measurement
of quality of life scores to compare surgery to
medical management.!* They found superior
scores in the surgically treated patients. Cost
analysis studies comparing medical and surgical
treatment of GERD have found surgical treat-
ment is less expensive, adding an economic indi-
cation for antireflux surgery. Patients unable to
afford antireflux medications, as well as those
unable to tolerate medications because of side
effects, are now considered candidates for antire-
flux surgery. (Table 2)

There was increased interest in surgical treat-
ment of GERD after recent reports of increasing
incidence of adenocarcinoma of the esophagus.
Barrett’s esophagus, metaplasia of the distal
esophagus secondary to chronic reflux has long
been associated with an increased incidence of
adenocarcinoma of the distal esophagus. Most
experts consider Barrett’s esophagus an indica-



tion for antireflux surgery, although data docu-
menting reversal in the metaplastic changes in
the esophagus after surgery is lacking.

Preoperative evaluation of patients consider-
ing surgical intervention for GERD is controver-
sial and varies from center to center. Esophageal
manometry is absolutely essential. Preoperative
manometry is performed to evaluate esophageal
peristalsis and rule out motility disorders such as
achalasia. Other commonly performed proce-
dures included upper endoscopy, 24-hour pH
testing and barium upper gastrointestinal series.
Nuclear medicine gastric emptying studies are
utilized in patients with suspected gastric emp-
tying difficulties such as diabetic gastroparesis.
Many surgeons also utilize abdominal ultra-
sound to rule out cholelithiasis prior to laparo-
scopic Nissen fundoplication. (Table 3)

The evaluation of esophageal peristalsis with
manometry is used to decide whether a partial
270° wrap (Toupet procedure) is preferable to a
full 360° Nissen fundoplication to reduce the
incidence of postoperative dysphagia. Most sur-
geons perform a Toupet procedure in patients
with typical symptoms, diminished esophageal
peristalsis and documented reflux on 24-hour
pH testing. More centers are performing bari-
um upper GI studies to document whether
esophageal shortening is present and needs to
be corrected, usually with a Collis procedure,
combined with fundoplication.

Technique
Patients are admitted the morning of the
planned procedure. Acid reducing medications
(H: blockers or proton pump inhibitors, PPIs)
are continued prior to surgery to minimize
esophagitis present at the time of surgery.
Preoperative medical and physiologic evalua-
tion and operating room preparation is per-
formed for either a laparoscopic or an open pro-
cedure. Informed consent must include the dis-
cussion of expected outcomes, common compli-
cations and the possible need to convert from
laparoscopic to open surgery. The most com-
mon problems necessitating laparotomy are
adhesions, usually from prior upper abdominal
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FIGURE 2

@ The gastrosplenic
omentum s retracted
to start division of
short gastric vessels
with harmonic
scalpel.
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vessels allows for full
immobilization of
fundus.

@ Aviewofthe
retroesophageal win-

dow dissection.

16

The Surgical Technologist apriL 2003

surgical procedures including prior antireflux
surgery, large left lobe of the liver or morbid obe-
sity preventing visualization of the esophageal
hiatus, and intraoperative bleeding.

General endotracheal anesthesia is essential
with adequate relaxation to allow for a CO,
pneumoperitoneum of 14-15 mm Hg pressure
and good visualization of the esophageal hiatus.
An orogastric or nasogastric tube and Foley
catheter are inserted after the induction of anes-
thesia. Two video monitors are placed on either
side of the head of the operating room table. The
patient is placed in lithotomy position to allow
the operating surgeon to stand between the
patient’s legs and face the operative field and
video monitors at the same time. The thighs
should not be flexed more than 20° to 25° so that
they will not hinder the mobility of the instru-
ments.

The team at Lancaster General performs open
laparoscopy routinely and starts the procedure
by inserting a Hassan cannula in the midline sev-
eral centimeters cranial to the umbilicus. A 10
mm, zero-degree scope is utilized and four tro-
cars are inserted under laparoscopic observa-
tion. All trocar sites are transilluminated and
infiltrated with long-acting local anesthetic
(.25% Marcaine with epinephrine 1:200,000) as
the trocars are inserted. 5 mm trocars are insert-
ed near each anterior axillary line, right and left,
near the costal margin. The right-sided trocar
allows passage of a flexible “snake” retractor to
elevate the left lobe of the liver. The left-sided
trocar is used to pass an atraumatic grasper to
retract the fundus of the stomach and gastros-
plenic omentum, as well as dissecting instru-
ments to fully mobilize the fundus, dividing the
short gastric vessels and posterior attachments
of the fundus.

Two primary operating trocars are passed in
the midabdomen. The positions of these trocars
vary from patient to patient and are dictated pri-
marily by the patient’s habitus, the size of the
left lobe of the liver and the position of the falci-
form ligament. An 11 mm trocar is the primary
suturing trocar and is typically inserted in the
left midclavicular line, near the costal margin. A



5 mm trocar is passed in the epigastric area near
the costal margin, usually just to the right of the
midline, entering the peritoneal cavity to the left
of the falciform ligament. It is important this
trocar allows easy access to the esophageal hia-
tus without restriction and “crossing swords”
with the scope.

The harmonic scalpel is an essential instru-
ment to perform adequate dissection and mobi-
lization of the fundus. Many authors have
reported decreased incidence of postoperative
dysphagia with full mobilization of the fundus
that includes division of the short gastric vessels
in the gastrosplenic omentum between the
upper pole of the spleen and the greater curva-
ture of the fundus.!>

Once all the trocars have been inserted, a 30°
lens is used, and the patient is placed in the
reverse Trendelenburg position. This allows the
best visualization of the esophageal hiatus. Dis-
section is typically begun along the proximal
lesser curvature of the stomach. The gastrohep-
atic omentum is divided with the harmonic
scalpel. Exposure is optimized and gentle trac-
tion on the gastrohepatic omentum maintained
by using an atraumatic grasper passed through
the left anterior axillary line trocar to retract the
stomach laterally and caudally.

The hepatic branch of the vagus nerve, and
less commonly the left gastric artery, is seen dur-
ing this dissection, and care taken to leave these
structures undisturbed. An aberrant left hepatic
artery can also be located in this area. The right
crus of the esophageal hiatus is identified and the
peritoneum overlying the anterior esophagus
elevated and divided (Figures 1 a-c). Blunt dis-
section along the right of and posterior to the
esophagus can usually allow visualization of the
left crus of the diaphragm posteriorly.

The anesthesiologist must be alert for changes
in airway pressure or oxygenation when dissec-
tion begins along the right crus and into the
mediastinum. A tension pneumothorax can be
life threatening if not recognized and treated
with a thoracostomy. The patient should be
prepped in such a way to allow sterile access for
this simple procedure, and a small caliber (20

Table 1 Symptoms of gastroesophageal reflux

Typical/Primary Symptoms
Heartburn
Reflux

Secondary Symptoms
Dysphagia

Odynophagia
Hematochezia

Melena

Esophageal ulcer
Esophageal stricture
Barrett’s esophagus

Tertiary symptoms
Refluxinduced asthma
Pharyngitis

Hoarseness

Halitosis

Acid taste in mouth

Table2 Indications for antireflux surgery

Primary symptoms unresponsive to medical
therapy/Intractable GERD

Unable to tolerate medications (side effects)

Patient choice (quality of life)/does not want to take
life-long medication

Patient unable to afford medication/economic

Barrett’s esophagus

Reflux induced asthma/pharyngitis

French) chest tube should be available in the
operating room.

The focus of the dissection is switched to the
greater curvature of the stomach and the gastro-
splenic omentum, and short gastric vessels are
divided with the harmonic scalpel. This dissec-
tion should begin approximately 5 cm distal to
the GE junction and work proximally. It is often
helpful to switch the position of the scope to the
11 mm trocar in the left midclavicular line to
allow better visualization to the proximal greater
curvature and posterior gastric attachments.
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Table 3 Preoperative assessment

Esophageal manometry*
Barium UGl series

24 hour pH testing

Fiberoptic upper endoscopy
Nuclear gastricemptying study
Abdominal ultrasound

* essential preoperative test

Table4 Complications/morbidity

Intraoperative or postoperative hemorrhage
Intraabdominal organ injury
Secondary to dissection
Splenicinjury
Hepaticinjury
Perforation of esophagus or stomach
Secondary to laparoscopy
Solid or hollow visceral injury
Acute paraesophageal herniation
Dysphagia
Gas Bloat syndrome/Inability to vomit
Prolonged gastricemptying
Recurrence of reflux
Postop complications not specific to laparoscopic
surgery
Pneumonia
DVT

As the left lateral and posterior dissection is
completed, the left crus dissection is completed
(Figures 2 a-c). A z-inch Penrose drain is used to
encircle the distal esophagus. Retraction with the
Penrose allows mobilization of the distal esoph-
agus, as well as easier passage of the fundus to
create the wrap. The fundus is brought behind
the esophagus to be sure the retrogastric space
dissection and mobilization of the fundus is ade-
quate to allow the wrap to lie in position without
tension or distortion (Figures 3 a-c).

The fundus is then returned to its normal
position to allow for crural approximation.
Interrupted 0 Ethibond sutures are used to close
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the hiatus posterior to esophagus. Typically two
or three sutures are required. Do not use pled-
gets. Once the crural sutures are placed the fun-
dus is again brought behind the esophagus in
preparation for the creation of the wrap. The
gastric tube is removed, and the anesthesiologist
carefully advances a 60 French bougie while
laparoscopically observing the GE junction (Fig-
ures 4 a-c).

The fundoplication is created using interrupt-
ed 0 Ethibond sutures. The suture is passed
through the 11 mm trocar in the left midclavicu-
lar line and incorporates the fundus to the left of
the esophagus, the anterior wall of the esophagus
and the fundus to the right of the esophagus.
Three or four interrupted, simple sutures are
placed without pledgets with the bougie in place.
The knots are tied extracorporeally using a knot
pusher. The length of the wrap is approximately
2.5 cm (Figures 5 a-c). Care is taken not to suture
too closely to the left/anterior vagus nerve on the
anterior esophagus.

If a partial wrap (270° Toupet fundoplication)
is performed, the right lateral wrap is sutured to
the esophagus at 10 or 11 o’clock. The most
proximal suture also incorporates the right crus
of the diaphragm. The left lateral wrap sutures
approximate the fundus to the left lateral esoph-
agus at approximately 1 or 2 o’clock. Interrupt-
ed, simple 0 Ethibond sutures, tied extracorpore-
ally are used for the Toupet procedure as for the
Nissen fundoplication. Typically six interrupted
sutures are placed, three on each side.

After completion of the fundoplication the
bougie is removed and the operative field is thor-
oughly inspected for hemostasis. More recently,
the team at Lancaster General has applied 10-20
ml of local anesthesia (.25% Marcaine with epi-
nephrine 1:200,000) to the hiatal area before
removing the trocars and releasing the pneu-
moperitoneum. This technique was described by
Milford et al at Kaiser Foundation Medical
Foundation in San Diego as a way of allowing
outpatient laparoscopic antireflux surgery in
selected patients.16

A portable chest X-ray is obtained in the
recovery room on all patients. A Gastrografin/



barium swallow is performed in the early morn-
ing on postoperative (PO) day one before start-
ing PO intake. If the swallow excludes a leak, PO
fluids are begun and the patient’s diet advanced
to a soft diet as tolerated. Some surgeons main-
tain their patients on a liquid diet for as long as
two weeks, because they feel solid intake pro-
longs the resolution of PO swelling and dyspha-
gia.l” Most patients are discharged on the second
postoperative day because inadequate oral
intake, and the need for parenteral analgesia pre-
vents discharge on the first postoperative day.
The Lancaster General team is able to discharge
more motivated patients on the first postopera-
tive day with the use of perioperative Toradol, as
well as morphine PCA and topical local anes-
thetic applied at the completion of surgery.

Morbidity/complications

Conversion from laparoscopic approach to a
laparotomy is necessary in less than 2% of
patients and should not be considered a compli-
cation. Intraoperative bleeding from the spleen,
short gastric vessels or liver is a complication
that may require transfusion, conversion to an
open procedure or both.

The most serious intraoperative complica-
tion is perforation of the esophagus or stomach.
This complication occurs infrequently (less
than 1% in large series) but can be life threaten-
ing, particularly if not recognized early, either
intraoperatively or within 24 hours after
surgery. A UGI contrast study the morning after
surgery (before starting oral intake) will exclude
this complication.

Dysphagia, difficulty swallowing, is the most
common complication of antireflux surgery. It
is also normal. The severity and longevity of this
problem determines whether dysphagia is signi-
ficant. Many surgeons discuss dysphagia and
weight loss (10-20 Ibs) as a normal part of the
postoperative course. At least 25% of patients
undergoing laparoscopic Nissen fundoplication
experience early postoperative dysphagia. Less
than 5% of patients suffer dysphagia longer
than eight weeks. Early comparisons of open
and laparoscopic fundoplication noted higher

FIGURE 3
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FIGURE 4
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rates of postoperative dysphagia in laparoscopic
patients. As mentioned above, most authorities
report a lower rate of dysphagia with more
extensive dissection and mobilization of the
fundus.!>

If dysphagia persists longer than six to eight
weeks postoperatively and results in a weight
loss of more than 10% of a patient’s preopera-
tive weight, it is significant and should be eval-
uated. Evaluation of postoperative dysphagia
often starts with a barium UGI series but
almost always includes upper endoscopy, which
may prove therapeutic, dilating a tight fundo-
plication. Endoscopy earlier than six weeks post
op should be cautioned against for two reasons,
to allow for spontaneous resolution of postop-
erative swelling and dysphagia and, more
importantly, to prevent disruption of the fun-
doplication.

Acute paraesophageal herniation is an
uncommon early postoperative complication
that usually requires early reoperation. Postop-
erative vomiting or retching may be responsible
for this complication. Violent retching or vom-
iting may also cause disruption of the fundopli-
cation and should be aggressively treated with
antiemetic medication.

Gas bloat syndrome and an inability to vomit
are complications that have become increasingly
less common with the routine use of a large
bougie (54-60 French) during creation of the
fundoplication.

Complications secondary to laparoscopy may
also occur and include injuries to intraabdomi-
nal organs, perforation of hollow viscus, trocar
site bleeding and hernias.

Outcomes

Outcomes have been traditionally categorized
as excellent, good, fair or poor. Prior to the
advent of laparoscopic surgery, success rates for
open antireflux surgery (good and excellent
results) were 87-93%. In his text Surgical
Laparoscopy, Dr Karl Zucker reviewed more than
25 reports of laparoscopic antireflux surgery all
with more than 30 patients (35-300 patients).”
Success rates varied between 84% and 100%.



The reported GERD recurrence rates ranged
between 0 and 5.4%. In a more recently pub-
lished series, Quality of Life scores have replaced
the VISCIK grade for evaluation of reflux symp-
toms.!4 As mentioned above, these series docu-
menting an advantage for surgically treated
patients have led to an expansion of indications
for antireflux surgery. The subsequent change in
experience, performing more surgery on
patients with typical symptoms responsive to
medical therapy, and therefore a smaller percent-
age on patients intractable to medical therapy,
should result in even further improvement in
success rates.

Technical modifications and advancements,
such as more extensive dissection of the attach-
ments of the fundus and the harmonic scalpel to
allow this dissection to be performed more
quickly, should also contribute to improving
outcomes. Slippage of the fundoplication has
been identified as contributing to both recur-
rence and dysphagia. This knowledge has also
led surgeons to modify their technique to assure
mobilization of the esophagus and assure fixa-
tion of the wrap to the esophagus, another factor
that should lead to further improvement in suc-
cess rates.

Conclusion

Laparoscopic antireflux surgery has been per-
formed for more than 10 years. It is a safe, effec-
tive treatment modality for GERD, a very com-
mon condition. Indications are expanding and
techniques being improved that should lead to
ongoing improvement in outcomes.
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