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Background: We present the largest single-center study to date of surgical and quality-of-life outcomes
among patients treated with laparoscopic antireflux surgery for reflux-associated chronic cough.
Extraesophageal manifestations of chronic gastroesophageal reflux are increasingly recognized, among
which chronic cough may substantially compromise patient quality of life. Although the benefits of
antireflux surgery are well documented in patients with typical symptoms of gastroesophageal reflux
disease, less is known about the short-term impact of antireflux surgery on associated chronic cough.
Methods: Review of a prospectively maintained database of patients with gastroesophageal reflux
disease was conducted, identifying individuals who underwent laparoscopic antireflux surgery between
February 2012 and July 2018. Inclusion criteria consisted of identifying manifestations of chronic cough
in patients diagnosed with gastroesophageal reflux disease as assessed by preoperative survey in
addition to the physiologic diagnosis of pathologic reflux. Patient quality of life was analyzed up to 3
years postoperatively using 4 validated survey instruments: the Reflux Symptom Index, Gastroesopha-
geal Reflux Disease-Health Related Quality of Life, Laryngopharyngeal Reflux Quality of Life, and
Swallowing Quality of Life.
Results: We identified 232 patients (47 men, 185 women) with symptomatic chronic cough among
their manifestations of underlying gastroesophageal reflux disease. Mean age, body mass index, and
American Society of Anesthesiologists score were 61.7 years, 28.9 kg/m?, and 2, respectively. We
observed no 30-day wound-related complications, 17 patients (7.3%) experienced nonwound-related
complications, and 2 patients (0.9%) required reoperation. Patients reported significant improve-
ments in chronic cough and other manifestations of gastroesophageal reflux disease during an average
of almost 3 years (Reflux Symptom Index —66%, Gastroesophageal Reflux Disease-Health Related
Quality of Life —85%, Laryngopharyngeal Reflux Quality of Life —75%, and Swallowing Quality of
Life +29%). Complete resolution of chronic cough was observed in 77% of respondents at follow-up,
and 71% of postlaparoscopic antireflux surgery patients stopped antireflux medications. Symptom
control was accompanied with a high rate of postoperative satisfaction among 71% patients at latest
follow-up.
Conclusion: Chronic cough associated with gastroesophageal reflux disease after a thorough, objective
medical workup can be expected to have an excellent rate of resolution and quality-of-life outcomes after
laparoscopic antireflux surgery. A high-volume practice, objective documentation of gastroesophageal
reflux disease, and a multidisciplinary approach are key in achieving optimal outcomes.
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Chronic cough is a troublesome and potentially debilitating
condition attributable to a variety of underlying pathologies.
Studies have estimated patient-reported prevalence to be 1 in 10
individuals, presenting a substantial health care burden both for
diagnosis and treatment.! The medical resources necessary for
evaluation and the time required to identify and treat underlying
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etiologies present challenges to addressing satisfactory patient
quality of life (QOL), with proper assessment often proving to be an
extensive and prolonged process.>> A growing body of literature
suggests that, in as many as 50% of patients with chronic cough,
reflux may play at contributory role in symptomatology and
exacerbating manifestations of other comorbid conditions.*®

Gastroesophageal reflux disease (GERD) affects an estimated
18%—28% of the population in the United States, with approxi-
mately 25% experiencing pathologic reflux symptoms on a weekly
basis.”® From a global health care perspective, reflux disease and
associated pathologies represent a tremendous economic burden
through direct medical costs numbering in the billions of dollars
annually and untold sums spent in health-related losses in indi-
vidual social productivity.>® Among these costs, greater than half
have been attributed to the use of proton pump inhibitors (PPIs),
which, although revolutionary in the treatment of GERD, are not
without serious and persistent health concerns and only serving to
temporize disease severity.'’"'? Evidence supporting the superi-
ority of operative management rather than medical management of
GERD in achieving desirable patient outcomes has grown sub-
stantially in recent years. Reflux surgery by some accounts has
demonstrated subjective improvement in up to 93% of cases, and
numerous studies have supported the minimally invasive approach
to antireflux surgery as both safe and effective.”>~!> Increasingly
long-term data specifically supports persistent symptomatic ben-
efits afforded to those patients undergoing laparoscopic Nissen
fundoplication, whereby the recreation of lower esophageal
sphincter physiology may afford a return to satisfactory gastroin-
testinal health."”

Traditionally attributed or typical symptoms of pathologic reflux
generally manifest as heartburn, acid regurgitation, dysphagia, and
occasional substernal chest pain; however, additional Iless
frequently reported or atypical symptoms, such as chronic cough,
may occur in a subset of reflux patients.'® Furthermore, the cost of
treating GERD patients with atypical symptoms can be more than
five times greater than those with typical symptoms and is asso-
ciated frequently with additional workup, which may delay diag-
nosis.'!” Currently, less is known about the impact of antireflux
surgery on atypical GERD symptoms such as chronic cough
compared with the cohort of the well-studied, more typical
symptoms of reflux. We report, to our knowledge, the largest study
of patients who have undergone the operative treatment of chronic
cough by laparoscopic antireflux surgery (LARS). We examined
operative and QOL outcomes for these patients and provide
recommendations for effective strategies of management.

Methods
Study design

We reviewed a prospectively maintained database of more than
1,200 patients who underwent minimally invasive operations for
GERD and hiatal hernia at Anne Arundel Medical Center (Annapolis,
MD) from February 2012 to July 2018. Cases selected for analysis
included individuals 18 years of age or older who presented with
chronic cough that was attributed to their gastroesophageal reflux
based on an extensive gastrointestinal and otorhinolaryngologic
workup and who underwent LARS for the treatment of pathologic
reflux. Chronic cough was defined as greater than 8 weeks of
patient-defined, troublesome cough symptoms documented on
self-assessment QOL survey, specifically a score of >2 of 5 on the
Reflux Symptom Index (RSI). RSI is a validated, 9-item outcomes
survey instrument used to assess cough related to laryngophar-
yngeal reflux.'® Before operative intervention, all patients under-
went objective studies to establish the diagnosis of GERD,

characterize its severity, and assess their esophageal motility. These
studies included esophagogastroduodenoscopy with biopsies,
esophageal impedance testing, dual pH probe monitoring, and
high-resolution esophageal manometry. All pH studies were per-
formed during periods in which patients were not currently taking
acid-suppressing medications. The standard placement of pH
probes to interrogate cough symptoms was 15 cm cranial to the
lower esophageal sphincter (LES), although this is usually done as
part of a dual pH probe study with a second probe located at 5-cm
cranial to the lower esophageal sphincter. Manometric findings
were used to help determine whether partial or complete wraps
were attempted; however, in this cohort, most patients underwent
Nissen fundoplication. Almost all patients presenting with chronic
cough had undergone additional consultation earlier with pulmo-
nary and ear, nose, and throat specialists who performed additional
respiratory workup, including laryngoscopy and bronchoscopy.
Individuals without an objective diagnosis of GERD or who had
chronic cough but no objective signs of reflux were not offered
LARS and were excluded from this study. Additional reflux symp-
toms not listed in our study did not serve as exclusion criteria
from our analysis. Patient were offered fundoplication based on
presenting symptoms, findings on further investigations as rec-
ommended in the Society of American Gastrointestinal and Endo-
scopic Surgeons guidelines,'” and willingness to comply with
perioperative diet recommendation by the clinical dietitian.
Patients who required fundoplication as a component of other
laparoscopic procedures for treatment of conditions other than
GERD were excluded from the study. QOL survey instruments were
administered prospectively before LARS and at 1 month, 6 months,
and annually after the LARS.

Operative technique

Generally, our procedure begins with reduction of any intra-
thoracic portion of the stomach followed by division of the short
gastric vessels with an energy device. Mediastinal dissection of the
esophagus is undertaken to obtain additional esophageal length
and return the gastroesophageal junction back to an intra-
abdominal position. An esophageal lengthening procedure in the
form of Collis gastroplasty is performed only with shortened
esophagus after an unsuccessful dissection to return the gastro-
esophageal junction to an intra-abdominal position.’® A retro-
esophageal crural repair is performed around a 54—56 Blue Silicone
Bougie within the esophagus. A subset of patients receive autolo-
gous tissue transfer as a falciform ligament flap hiatoplasty, as we
have described elsewhere, to buttress their hiatal repairs when
primary repair is either not possible or at high risk for failure.’! A
Nissen fundoplication is then performed in standard fashion for
those patients with normal esophageal manometry or loose for
those with dysmotility.

Study end point

Patient QOL metrics were analyzed using the following four
validated surveys: Reflux Symptom Index (RSI), Gastroesophageal
Reflux Disease Health-Related QOL (GERD-HRQL), Laryngophar-
yngeal Reflux QOL (LPR-HRQL), and Swallowing QOL (SWAL-QOL)
instruments.!822-24

The RSI is a validated, 9-item outcomes instrument that
documents symptom severity for laryngopharyngeal reflux based
on a 5-point scale per question and ranging in total from O to 45
points.”® The instrument was designed to evaluate both typical
symptoms of GERD and atypical symptoms, such as difficulty
breathing, chronic cough, hoarseness, or globus sensation.
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Table I
Summary of surgical patients and operative outcomes

Patient demographics

N + SD (min—max)

N Sex (male/female) Age (years) Body mass index (kg/m?) ASA score
232 47 (20.3%)/185 (79.7%) 61.7 + 12.5 (20—89) 289 + 4.8 (18.92—-43.2) 23 +0.5(1-3)
Comorbidities N/%
Hypertension 120/51.7% Chronic renal disease 10/4.3% Stroke (CVA/TIA) 4/1.7%
Hyperlipidemia 109/49.0% COPD 9/3.9% Active/recent smoker (< 4 weeks) 3/1.3%
Arrhythmia 28/12.1% Alcohol abuse 8/3.4% Myocardial infarction 2/0.9%
Diabetes mellitus 11/4.7% Barrett’s esophagus 9/3.9% Congestive heart failure 2/0.9%
Coronary artery disease 11/4.7% Immunosuppression 5/2.2% Liver disease 1/0.4%
Perioperative Data N + SD (min—max) Postoperative course N/%
Surgical time (minutes) 95.2 + 31.2 (36—290) 30-day readmission 2/0.9%
Estimated blood loss (mL) 23.1 + 29.6 (0—200) Repeat procedure 2/0.9%
Length of stay (days) 1.5+ 1.6 (0-17) Nonwound complications 17/7.3%

Surgical procedure

Nissen fundoplication (primary) 207/89.2%
Collis gastroplasty 56/24.1%
Nissen fundoplication (redo) 18/7.8%
Toupet fundoplication 7/3.0%

The 45-point GERD-HRQL tool is a quantitative method of
measuring typical symptom severity in GERD patients and was
used to assess for any measurable improvement in these symptoms
when identified concomitant to atypical symptoms.?? Scores varied
from O to 45, similar to the RSI with a similar 5-point scale per
question.

The LPR-HRQL questionnaire is another validated survey
assessing frequency and severity of vocal changes, dysphonia,
cough, and the overall impact of gastric reflux on QOL on a standard
7-point Likert scale.”> The 43questions are subdivided into hierar-
chic categories, including vocal quality, cough, throat clearing,
swallow, and overall impact of acid reflux scored to a 10-point
maximum per question with a total of 314 points possible.

Last, the SWAL-QOL survey assesses 10 quality-of-life concepts
through a 44-item tool with a maximum of 70 points to differen-
tiate normal swallowing behaviors of patients with oropharyngeal
dysphagia.>* The SWAL-QOL is especially sensitive to differences in
the severity of clinical dysphagia compared with other survey
instruments.

All surveys were collected preoperatively and postoperatively at
predetermined follow-up patient encounters at 1 and 6 months
and 1, 2, and 3 years follow-up. The primary outcome of our study
was to examine patient-reported QOL outcomes for chronic cough,
using the 4 validated reflux-specific surveys outlined in the present
study. Secondary outcomes of our study included examination of
wound-related and non—wound-related complications. Wound-
related complications examined included surgical site infection,
superficial abscess, deep intraperitoneal abscess, wound dehis-
cence, recurrence, and need for additional or revision surgery.
Non—wound-related complications examined consisted of stroke,
myocardial infarction, congestive heart failure, arrhythmia, respi-
ratory failure, pneumothorax, deep venous thrombosis, urinary
tract infection, and delay or inability to resume oral intake. Patient
mortality and 30-day readmission rates were also documented.

Statistical analysis

Study data were collected and managed using electronic data
capture tools of the Research Electronic Data Capture (REDCap)
hosted at Anne Arundel Medical Center.>” REDCap is a secure, web-
based application designed to support data capture for research
studies and provides an intuitive interface for validated data entry,
audit trails for tracking data manipulation and export procedures,

automated export procedures for seamless data downloads to
common statistical packages, and procedures for importing data
from external sources. Descriptive statistics were used to examine
the distribution of each outcome of interest. Where appropriate,
Pearson’s ¢2 and Student’s t tests were used to quantify compari-
sons between QOL scores before and after LARS. All statistical
analyses were performed with SPSS v 20.0 (SPSS, Chicago, IL).

Results

A total of 232 patients (47 men, 185 women) reporting chronic
cough with underlying GERD were identified in this review of a
prospectively maintained reflux database containing more than
1,200 foregut cases performed during the period of this study.
Mean age, body mass index, and American Society of Anesthesiol-
ogists scores were 61.7 years, 28.9 kg/m? and 2, respectively
(Table I). A total of 87% of patients were on antireflux medication at
the time of LARS. Preoperative, 24-hour esophageal pH or imped-
ance studies diagnosed pathologic reflux with a mean DeMeester
score of 41.0. For this study, chronic cough was defined by subjec-
tive assessment for troublesome cough persisting for a minimum of
8 weeks before surgical consultation. Leading comorbidities among
the population of study included hypertension (51.7%), hyperlip-
idemia (49.0%), arrhythmia (12.1%), diabetes mellitus (4.7%), coro-
nary artery disease (4.7%), and chronic renal disease (4.3%).

Operative correction was performed primarily by fundoplasty,
including 201 patients (89%) who underwent Nissen fundoplication
and 7 (3.0%) who had a Toupet fundoplication (Table I). A subset of
our patients reported to our center after failing earlier operative
corrective efforts at other institutions and required revisional sur-
gery by redo Nissen fundoplication (7.8%). Other techniques
included Collis gastroplasty (24.1%) and falciform ligament flap
hiatoplasty (2.2%). Mean operative time, estimated blood loss, and
duration of hospital stay were 95.2 minutes, 23.1 mL, and 1.5 days,
respectively. We observed no postoperative wound-related com-
plications within 30 days after LARS, although there were instances
of non—wound-related complications in 17 individuals, including
oral intolerance (4, 1.7%), need for antibiotic therapy (3, 1.3%),
prolonged ileus (3, 1.3%), urinary tract infection (2, 0.9%),
arrhythmia (2, 0.9%), and urinary retention (3, 1.3%; Table I). Two
patients were readmitted within 30 days after LARS, both eventu-
ally requiring procedures within 6 months of surgery due to oral
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Table II
Summary of QOL metrics

N % Follow-up Time point Significant  Currently taking antireflux ~ RSI total GERD-HRQL total LPR-HRQL total SWAL-QOL total
cough medications score (0—45) score (0—45) score (14—314) score (14—70)
232 100 Baseline n 232 201 29.9 25.1 121.9 46.5
% 100 86.6
213 91.8 1 month n 27 72 7.7 2.7 219 61.8
% 11.6 31.0
88 379 6 month n 17 18 7.8 3.0 224 60.3
% 7.3 7.8
99 427 1 year n 16 18 8.9 44 232 60.6
% 6.9 7.8
89 384 2 year n 21 24 10.1 4.5 313 59.5
% 9.1 10.3
57 246 3 year n 15 19 10.6 4.7 374 57.7
% 6.5 8.2
Average follow-up  Satisfied: 165/71.1% Average follow-up score: 10.09 3.85 30.07 59.80
31 months
Neutral: 34/14.7% Improvement from —-19.8 —-21.3 -91.9 +13.3
baseline (raw):
Cough resolution Dissatisfied: 26/11.2% Improvement from —66.2% —84.7% —75.3% +28.5%
77.2% baseline (%):
Table III Table IV
Patient-reported satisfaction and associated influential factors Patient-reported chronic cough resolution and associated influential factors’
Dissatisfied Satisfied P Persistent Cough P
Number of patients (n) 26 165 cough resolution
Age (years) 66.7 60.7 .022 Number of patients (1) 53 179
Male/female (%) 30.8/69.2 20.0/80.0 214 Age (years) 63.6 61.2 .200
BMI (kg/m?) 28.0 289 350 Male/female (%) 13.2/86.8 22.3[77.7 161
ASA score 24 23 551 BMI (kg/m?) 27.9 29.2 077
Evidence of hiatal hernia on EGD 10 (38.5%) 70 (42.4%) 203 ASA score 24 23 187
Mean lower esophageal 13.6 21.1 217 Evidence of hiatal hernia on EGD 26 (49.1%) 71 (39.7%) .872
sphincter pressure (LESP) (mmHg) Mean lower esophageal 18.0 20.1 .623
DeMeester score 49.9 36.2 172 sphincter pressure (LESP) (mmHg)
Operative time (minutes) 104 94 .140 DeMeester score 34.7 43.8 277
Estimated blood loss (mL) 34 19 .026 Operative time (minutes) 91 96 361
Collis gastroplasty 10 (38.5%) 34 (20.6%) .058 Estimated blood loss (mL) 27 22 307
Nissen fundoplication 21 (80.8%) 149 (90.3%) .094 Collis gastroplasty 12 (22.6%) 44 (24.6%) 948
Toupet fundoplication 0 5 (3.0%) 359 Nissen fundoplication 47 (88.7%) 160 (89.4%) .949
Gastrostomy tube placement 1 9 (5.5%) 705 Toupet fundoplication 1 6 (3.4%) .655
Redo Nissen fundoplication 5(19.2%) 11 (6.7%) .038 Gastrostomy tube placement 1 12 (6.7%) 214
Reoperation rate 0 2 .564 Revisional Nissen fundoplication 5(9.4%) 13 (7.3%) 494
30-day readmission 0 2 613 Reoperation rate 1 1 316
Continuing antireflux medication 12 (46.2%) 40 (24.2%) .020 30-day readmission 0 2 512
Risk factor OR Low High P Continuing antireflux medication 20 (37.7%) 43 (24.0%) 040!
Age (years) 0.96 0.92 0.99 024 Risk factor OR Low High P
Revisional Nissen fundoplication 0.31 0.10 0.99 .048 Continuing antireflux medication 0.51 0.26 0.97 042!
Estimated blood loss (mL) 0.98 0.97 1.00 .037 Presence of cough’ 0.43 0.15 1.18 101
Continuing antireflux medication 0.37 0.16 0.87 .023

BMI, body mass index.

" Division of variables related to patient outcomes by patient-reported satisfac-
tion as noted during completion of the validated Gastroesophageal Reflux Disease-
Health Related Quality of Life (GERD-HRQL) survey instrument.

T Indicates significant findings defined as P < .05.

intolerance, including GE dilation and endoscopic gastrostomy tube
placement.

Baseline QOL instruments confirmed GERD-related symptom-
atology (RSI 29.9/45, GERD-HRQL 25.1/45, LPR-HRQL 121.9/314,
SWAL-QOL 46.5/70; Table II). Of the 232 patients who underwent
LARS for the treatment of reflux symptoms, about 77% reported
complete resolution of chronic cough during the duration of post-
operative follow-up. This involved 61.2% (n = 142) of patients who
reported complete resolution of both chronic cough and subjective
complaints of reflux at the time of latest follow-up, 16.0% (n = 37)
who reported complete resolution of chronic cough with persis-
tence of subjective complaints of typical reflux symptoms, 14.7%
(n =34)who reported persistence of chronic cough with resolution

BMI, body mass index.

" Division of variables related to patient outcomes by patient-reported resolution
of chronic cough as noted during completion of the validated Gastroesophageal
Reflux Disease-Health Related Quality of Life (GERD-HRQL) survey instrument.

T Indicates significant findings defined as P < .05.

¥ Logistic regression of the presence of cough on symptom-reflux association
analysis as a predictor of postoperative cough resolution.

of subjective complaints of typical reflux symptoms, and 7.6%
(n = 18) who reported the persistence of both chronic cough and
subjective complaints of typical reflux symptoms at the time of
latest follow-up. Furthermore, patients who reported taking a
PPI for the management of their reflux symptoms decreased
their consumption significantly after LARS, and about 72% of post-
LARS patients discontinued oral antireflux medications. Patient
dissatisfaction with surgery, the postoperative course, or symptom
resolution was low, with 71% of patients identifying as satisfied
during follow-up.

Analysis of patient QOL measures after LARS was conducted at
1 month to 3 years, demonstrating a sustained and significant
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improvement in symptom relief as measured by the 4 validated
instruments (RSI —66%, GERD-HRQL —85%, LPR —76%, SWAL +29%;
Table II) during the period of study. These findings are consistent
with patient satisfaction reports and resolution of reflux-associated
cough.

The influence of basic demographic information, investigations,
and perioperative outcomes on patient satisfaction are presented in
Table III. Dissatisfaction after LARS were more likely with increased
age (OR 0.96, P = .024), increased estimated blood loss (OR 0.98,
P =.037), arevisional Nissen fundoplication (OR 0.31, P =.048), and
need for postoperative antireflux mediation usage at latest follow-
up (OR 0.37, P=.023). In addition, a subgroup analysis to determine
factors that influence cough resolution (Table IV) also demon-
strated antireflux medication use (OR 0.51, P = .042) at latest
follow-up was more likely in patients with ongoing chronic cough;
however, the presence of cough on analysis of symptom association
during ambulatory reflux testing was not predictive of cough res-
olution (OR 0.43, P =.101).

Discussion

Chronic cough is among the most common symptoms
prompting adults to seek medical care in the United States.”®
Despite the protective physiologic functions associated with situ-
ationally appropriate cough episodes, chronicity presents a debili-
tating disorder with profound negative impact on patient
psychosocial metrics and QOL.?® Chronic cough in the adult pop-
ulation can be attributed to numerous etiologies, including post-
nasal drip, pathologic insult secondary to chemical irritants
(including cigarette smoke), chronic obstructive pulmonary dis-
ease, asthma, and pharmacologic reaction (for example
angiotensin-converting-enzyme inhibitor therapy). Chronic cough
arising from GERD is postulated to be secondary to recurrent irri-
tation by the gastric refluxate. Although thoroughly studied, the
exact causal relationship between reflux episodes and extra-
esophageal manifestations remains to be defined.

The diagnostic and therapeutic algorithm for GERD with typical
symptoms has been well established. Only recently have attempts
been made to standardize therapy for symptoms considered
atypical, such as chronic cough. The guidelines of the American
College of Chest Physicians endorse conservative measures for
initial management, including dietary modifications of less than 45
g of fat per day, abstinence from trigger foods (coffee, tea, soda,
chocolate, mints, citrus fruits, and alcohol), and cessation of
smoking.”’” When medical therapy is necessary, the American
College of Chest Physicians recommends PPIs as first-line treat-
ment, although there is increasing evidence for substantial adverse
effects associated with chronic PPI therapy.'>?8 30

The role of operative intervention in management of chronic
cough associated with GERD is presently recommended only for
those individuals who fail medical management. Optimal P out-
comes after operative intervention in this population are linked
strongly to appropriate selection of candidates based on objective
measures of reflux and a complete, non-GERD workup to rule out
other causes of chronic cough.>' * Campos et al** demonstrated
that an abnormal pH study (pH < 4.0) with associated cough
symptoms is the single strongest predictor of success of a LARS in
patients with laryngopharyngeal reflux. Patients with a correlation
between full-height acid exposure and chronic cough of 80% or
greater have demonstrated uniformly the greatest benefit from
operative correction with LARS. Upper endoscopy, dual pH probe
monitoring, and esophageal manometry, in addition to detailed
history and physical exam for the diagnosis of pathologic reflux,
serve as the standard for preoperative evaluation in all of our GERD
patients. Unique to subjects with chronic cough are airway and

pulmonary evaluations by oropharyngeal exam, laryngophar-
yngoscopy, bronchoscopy, pulmonary function testing, and
allergy workup as indicated by appropriate members of a multi-
disciplinary team.

Postoperative dietary compliance is also key for optimization of
resolution of the symptoms. Patients are counseled by surgeons
and our registered dietitians to follow specific guidelines, including
small, frequent meals and avoidance of reflux triggers, to ensure
durable efficacy of LARS. Diet and the willingness of the patient to
comply with postoperative dietary changes are evaluated at the
first visit. Patients unwilling to undergo postoperative diet modi-
fication are deemed poor operative candidates and are often
excluded from operative therapy. Fortunately, this constitutes a
small minority of our patients.

We report that minimally invasive antireflux surgery may confer
substantial QOL benefits to patients with chronic cough, based on
appropriate candidate selection, provided that objective data sup-
port a diagnosis of full-height reflux. These findings are consistent
with studies of similar populations of chronic cough patients
demonstrating major improvement or complete resolution after
LARS.”>*737 One such study by Kaufman et al*® followed 128
patients for an average of 53 months after LARS and reported res-
olution of chronic cough in 65%—75% of operative candidates, but
still, one-third of all patients had returned to daily antireflux
therapy within the follow-up time in this study. Additional smaller
studies by Igbal et al*° also demonstrate patient satisfaction with
chronic cough resolution by LARS at approximately 90% after a
mean follow-up of 53.3 (6—120) months. Another prospective
study (of 84 patients) demonstrated substantial resolution of
chronic cough in nearly 60% of patients after Nissen fundoplica-
tion.*? To our knowledge, we report the largest study of chronic
cough patients who have undergone operative therapy by LARS. To
date, we have collected approximately 6 years of follow-up infor-
mation from our cohort. Predictably, there is a lesser retention rate
of study participants at greater follow-up periods. In this study, we
sought to report our findings up to 3 years postoperatively. Our
study supports the findings of earlier studies; however, our study is
unique in the use of 4 validated GERD-specific instruments in
evaluating postoperative QOL to capture improvements in atypical
and typical symptoms of GERD.

Our study offers some important insights into the relationship
between PPI therapy and LARS. Improved response to PPI therapy
appears to indicate a favorable response to operative therapy.?' In
addition to acceptable postoperative satisfaction in symptom con-
trol, our findings demonstrate that the majority of patients were
able to discontinue PPI therapy after LARS. This finding may have
important implications, chief among them is the decrease in
unnecessary pharmacologic therapy and a decrease in adverse side
effects linked to chronic PPI use. General complaints from PPI use
may include headache, nausea, abdominal pain, constipation, or
diarrhea; however, more severe chronic complaints, such as
increased risk of other side effects, such as infectious diseases like
pneumonia and Clostridium difficile colitis, osteoporosis, cardiac
and renal failure, and dementia, have also been reported.*’ ¢ PP
management of pathologic reflux may be hindered further by cost-
effectiveness compared with operative therapy.!"* 4 We
demonstrated that LARS improves patient QOL while decreasing
PPI use after LARS, potentially offering financial benefits to the
patient and health care system.’® The use of minimally invasive
surgical techniques to expedite postoperative recovery with a
decreased duration of hospital stay is yet another advantage that
may contribute to overall cost savings.”">?

With our subgroup analysis of factors influencing patient
dissatisfaction, we were able to determine a relationship between
age, a revisional Nissen fundoplication, and intraoperatiove
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estimated blood loss. Postoperative antireflux medication use at
latest follow-up was also associated with an increased likelihood of
patient dissatisfaction and patient-reported incidence of non-
resolving chronic cough, suggesting advanced disease in this group.
In addition, an abnormal Johnson-DeMeester score and the pres-
ence of cough on analysis of symptom association during preop-
erative ambulatory pH testing were not predictive of postoperative
resolution of subjective chronic cough. These findings indicate that
preoperative pH testing is not very sensitive in establishing a cause-
and-effect relationship with cough symptoms. This surprisingly
low sensitivity may be related to patient underreporting of cough
during the 24-hour pH testing compared with other frequently
reported symptoms like heartburn, regurgitation, and chest pain.
When patients receive their instructions at the onset of their pH
testing, it is conceivable that they receive more coaching on the
logging of these common, classic symptoms rather than cough.
Therefore, a thorough assessment of patients with chronic cough
should not only rely on perioperative testing but also on clinical
judgment and cough-specific QOL measures.

Our study has some important limitations. This series is repre-
sentative of a single, high-volume foregut center with results that
may not be broadly applicable to all surgeons or surgical centers
that perform antireflux surgery. The possibility of recall bias is
inherent to all studies that rely on any retrospective analysis. We
attempted to diminish this by collecting all of our QOL surveys
prospectively at predetermined time intervals. Another limitation
was gradual patient loss to follow-up, which, although expected,
may affect the analysis of longer-term outcomes.

In conclusion, patients with objective signs of GERD and
objective signs of associated chronic cough demonstrate long-
term benefit from LARS. Our study establishes that almost 8 in
10 patients experience complete resolution of symptoms at 3years
of follow-up and nearly three-fourths do not require PPI therapy
after LARS. Robust operative volume, thorough and complete
workup before operative therapy, and proper selection of patients
with GERD-induced cough are paramount to achieving good
outcomes.
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