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Scleroderma is a systemic disease of collagen deposition resulting in fibrosis of small arteries and arte-
rioles. It commonly affects the skin, lungs, and gastrointestinal tract. The most common site of GI tract
involvement is the esophagus. We present the case report of a 44 year old female with scleroderma
esophagus and severe reflux which was successfully treated with robotic dor fundoplication. Because of
the wide variety of symptoms with which this problem can present, a tailored approach taking into con-
sideration the patient’s symptomatology and findings during diagnostic work-up was implemented with
good results. The patient exhibited complete resolution of symptoms at short term follow up. Robotic dor
fundoplication is an effective option for patients with scleroderma esophagus and no evidence of hiatal
hernia or esophageal shortening.

© 2017 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Scleroderma is a systemic disease of collagen deposition result-
ingin fibrosis of small arteries and arterioles. The most common site
of involvement for scleroderma in the gastrointestinal tract is the
esophagus. Up to eighty percent of patients with scleroderma and
GI tract involvement present with either gastroesophageal reflux
or dysphagia within two years of diagnosis. Evidence of erosive
esophagitis, strictures, or Barrett’s metaplasia is commonly seen in
these patients. The operative management for GERD or dysphagia
in the setting of scleroderma must be tailored to the unique needs
of the patient based on the functional and mechanical abnormali-
ties identified during their workup. In accordance with the SCARE
criteria [7], we present the case of a 44 year old woman with reflux
esophagitis and aperistalsis on manometry due to scleroderma suc-
cessfully managed with Robotic Dor Fundoplication and complete
resolution of symptoms at short-interval follow-up.

2. Presentation of case

A 44year old woman with twenty-five-year history of GERD
refractory to high dose proton pump inhibitors presents for evalua-
tion of reflux. Patient reported sleeping on a wedge to help alleviate
nighttime symptoms. Her medical history is notorious for a diagno-
sis of scleroderma and pulmonary fibrosis six years prior to current
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presentation for which she has received intermittent pulse steroids.
A recent esophagogastroduodenoscopy demonstrated islands of
salmon colored mucosa with Z-line biopsies positive for Barrett’s
esophagus. As part of her preoperative evaluation she underwent
repeat endoscopy, barium swallow, and high resolution manome-
try. The repeat endoscopy confirmed the absence of a hiatal hernia
and was negative for retained food. Evaluation of relaxation of the
distal esophagus to differentiate achalasia and scleroderma was
also done. The patient underwent a barium swallow to confirm
diagnosis and evaluate position of GE junction (Fig. 1). In addi-
tion the patient had a high resolution manometry study to confirm
aperistalsis and assist in creating a tailored operative approach
to address her symptoms (Fig. 2). Of note, the patient had the
appearance of achalasia on barium swallow, but showed aperi-
stalsis on manometry and, paradoxically, low LES pressure. Upon
completion of these studies, it was determined that the patient suf-
fered from gastroesophageal reflux disease, barrett’s metaplasia,
and esophageal scleroderma. After informed consent was obtained,
the patient underwent a Robotic Dor Fundoplication to alleviate
the gastroesophageal reflux and prevent long-term complications
with dysphagia (Fig. 3). Intraoperative endoscopy was performed
to evaluate the wrap (Fig. 4). Total OR time including anesthesia,
robot docking, and endoscopy was 150 min, with a total EBL of
15mL. The operation and postoperative course were uneventful.
The patient was discharged on post-operative day one with a clear
liquid diet and subjective description of symptom resolution while
in the recumbent position. At one month follow up the patient was
tolerating a soft-mechanical diet and reported subjective resolu-
tion of all symptoms with cessation of PPI. The patient did not
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Fig.1. Barium swallow showing normal deglutition, Dilated smooth esophagus with
a smooth stenosis at the EG junction. Retained food in the esophagus with slow
passage of contrast into esophagus with decreased peristalsis. Findings consistent
with achalasia.
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Fig. 2. High resolution esophageal manometry showing low LES pressures and
aperistalsis. Mean LES pressure: 5 mmHg (abnormal <15%), LES Percent Relaxation:
56%, Percent Failed Propulsive Swallows: 100%, and Contraction Amplitudes: <20%
(very low).

complain of dysphagia or gas bloating. As of the time of submis-
sion of this manuscript the patient has not had additional imaging
or endoscopy performed, but she has remained asymptomatic in
relation to her preoperative complaints.

3. Discussion

Patients with Scleroderma can develop various systemic com-
plications from their disease process. Scleroderma most commonly
affects the skin, lungs, and gastrointestinal tract. Of these,
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Fig. 3. Courtesy of DaVinci Online Community. Standard Procedure Card for foregut
surgery. For our Robotic Dor Fundoplication Camera port, Port 2 and Port 1 were
used. Port B was used for a Nathanson liver retractor. The Assistant Port A and Port
3 were not used.

Fig. 4. Intraoperative endoscopy showing no evidence of injury to esophagus, no
evidence of narrowing at GE junction. Shown here is a retroflex view with GE junc-
tion valve consistent with fundoplication.

esophageal pathology can be challenging for the clinician to man-
age due to the various presentations which can occur [1,2]. The
differential diagnosis for a patient with aperistaltic esophagus
includes achalasia, scleroderma, eosinophilic esophagitis, and car-
cinoma of the gastroesophageal junction or gastric fundus. The
operative management of these pathologies can be very differ-
ent, so a meticulous pre-operative evaluation must be carried
out and a “tailored approach” is recommended. Even within the
subset of patients with scleroderma esophagus, the various exist-
ing surgical options and lack of a standard operative approach
speaks to the varied presentation and the importance of having
a tailored approach to these patients. Patients with scleroderma
esophagus can present with any combination of findings including
esophageal shortening, barrett’s esophagus, peptic stricture, and
aperistaltic esophagus among others [1-6]. The existing surgical
options include esophagectomy, collis gastroplasty with fundopli-
cation, roux-en-Y gastric bypass, and the various complete and
partial fundoplications [1-6]. Some studies have shown improved
quality of life and symptomatic resolution with Roux-en-Y gastric
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Fig. 5. Intraoperative view of completed anterior Dor Fundoplication as seen in
surgeon console.

bypass when compared to esophagectomy and standard fundopli-
cation [2]. Still others have shown good success with techniques
like the collis gastroplasty and fundoplication [3]. Laparoscopic Nis-
sen fundoplication is a widely accepted technique for managing
GERD, but in the setting of scleroderma, there is clearly a con-
cern for post-operative dysphagia and gas bloating, therefore a
partial fundoplication was considered optimal in our patient. Due
to the complexity and sometimes difficult exposure with the vari-
ous available laparoscopic procedures for treating the scleroderma
esophagus, robotic surgery has emerged as a valuable tool for the
surgeon treating these pathologies. The robotic approach has been
touted as providing better instrument control, better visualization,
and greater ease of use when compared to traditional laparoscopic
surgery (Fig. 5). With this in mind, a robotic approach was selected
for the management of our patient. The decision to use an anterior
fundoplication was based on the ease of performing the procedure
and the fact that this operation also obviates the need for extensive
dissection in an inflamed or otherwise difficult operative field. In
addition, this approach has been shown to be successful in treating
reflux and avoid the common problem of dysphagia in the setting
of an aperistaltic esophagus.

4. Conclusion

The management of a patient with scleroderma esophagus can
be challenging for the clinician. The main learning points from this
case are that the clinician must take into consideration the spe-
cific signs, symptoms, and findings on diagnostic work-up in order
to come up with a tailored surgical approach that will address the
problem at hand and minimize the morbidity associated with some
of these surgical approaches. In this patient, a complete fundo-
plication to address the gastroesophageal reflux in the setting of

Open Access

scleroderma esophagus, can be complicated by dysphagia. Dor and
Toupet fundoplications can be as effective in preventing reflux as a
Nissen fundoplication at 5-year follow up and are associated with
decreased risk of dysphagia. Taking advantage of existing technol-
ogy which allows surgeons to perform more complex procedures
is an important tool when managing this patient population. As
shown by our patient, the anterior robotic Dor Fundoplication is an
effective option for patients with scleroderma esophagus and no
evidence of hiatal hernia or esophageal shortening.
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