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Background: Gastro-esophageal reflux disease (GERD) has a prevalence of 10-20% in the
Western countries while its prevalence amongst the Pakistani population is between 22 to
24%. Esophageal manometry is currently the gold standard for diagnosing esophageal motility
disorders. Aims and Objectives: To determine the frequency of esophageal motility disorder
in patients with GERD. Materials and Methods: This cross-sectional study was conducted at
the department of Hepatogastroenterology, Sindh Institute of Urology and Transplantation,
Karachi, Pakistan. Patients diagnosed with GERD (defined as having typical reflux symptoms
with more than 2 episodes per were) were included in this study. These patients were
subjected to upper Gl endoscopy followed by esophageal manometry. Esophageal motility
disorders were then classificated by using the Chicago classification 3.0. Results: A total
of 76 patients were included in our study, out of which 41 (53.9%) were females. A mean
age of 46.1 years = 12 years and a mean body mass index (BMI) of 23.7kg/m2 was noted.
The most common comorbid condition seen in our patients was diabetes mellitus, which was
seen in 13 patients (17%). A normal EGD was noted in 48 patients (63%). Liquid perfusion
esophageal manometer catheter was mainly used in our study that is in 70 patients (92.1%).
Weak esophageal peristalsis was the most common esophageal motor abnormality seen in
16 patients (21.1%). Conclusion: A significant proportion of patients with GERD have the
presence of a motility disorders, the early identification and treatment of which can lead to
improvement GERD symptoms.
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INTRODUCTION

Gastroesophageal reflux disease (GERD) is defined as
distressing symptoms or complications that result from
the reflux of stomach contents." This disease may have
a typical or atypical presentation. In the typical form, its
principal symptoms are retrosternal burning sensation
and regurgitation, while in the atypical form, the patient
presents mainly with extra-esophageal symptoms like
cough, laryngitis, and asthma. Patients with GERD may

present for the first time with chest pain.>’ According to
Dentetal.,* the prevalence of GERD is around 10 to 20%
wotldwide, while studies were done in Pakistan reveal its
prevalence to be between 24% to 35%.%¢

Forty to 50% of patients with GERD have abnormal
peristaltic activity, while a severe dysmotility is seen
in 20%." Currently, no data is available regarding the
frequency of esophageal motility disorders (EMD) in
patients with GERD is available in Pakistan, hence the aim
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of this study was to find out the frequency of esophageal
motility disorders in patients with GERD, diagnosed based
on Chicago classification by using the High-resolution
manometry (HRM). Since environmental, lifestyle factors
(like the consumption of tea, coffee, soft drinks, alcohol,
spicy food, having a high BMI, smoking) and genetic
factors are known risk factors for GERD, its frequency
might vary locally depending upon the number of factors
that are present.

AIMS AND OBJECTIVE

To determine the frequency of esophageal motility
disorders in patients with GERD.

MATERIALS AND METHODS

This cross-sectional study was conducted at the department
of Hepatogastroenterology, Sindh Institute of Urology
and Transplantation, Karachi, Pakistan, from May 2018
until March 2019. Patients diagnosed with GERD (defined
as having typical reflux symptoms with more than two
episodes per week were included in this study), and a
total of 76 patients with GERD were selected. Data
was collected from the outpatients’” department of the
Hepatogastroenterology unit, Sindh Institute of Urology
and Transplantation (SIUT) Karachi, Pakistan, after
taking permission from the ethical review committee.
Before the collection procedure, informed written consent
was taken from all the participants. All the included
cases will be subjected to endoscopic evaluation to rule
out mechanical obstruction before being subjected to
manometry. The subjects then underwent an upper
gastrointestinal endoscopy (UGI) followed by High-
resolution esophageal manometry two hours later. For
the esophageal manometry procedure, topical anesthesia
was used to sedate the patients, and the small flexible
manometry tube was inserted via the nose into the
esophagus and the stomach. Sensors located on the tube
recorded the various parameters, and then the patient was
asked to sip a small amount of water, following which
the functions of the sphincters were assessed. The whole
procedure lasted for around 15 minutes, with the patient
being discharged on the same day. The following variables
were noted during the manometric evaluation: Distal
Contractile Integral (DCI), Contractile Front Velocity
(CEV), Peristalsis Breaks, Distal Latency (DL), Bolus head
velocity, Bolus minimum velocity, Bolus tail velocity, Lower
esophageal sphincter (LES) Upper border, LES IRP, LES
Intraabdominal length, Upper esophageal sphincter (UES)
Upper border, UES IRP, Peristaltic integrity, Contraction
pattern and the Intrabolus pressure pattern. Data entry
and analysis were done using IBM Statistical Program
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for Social Sciences Program (SPSS) version 20.0. For
categorical variables like gender, co-morbidity frequencies
and percentages were calculated. For continuous variables
like weight, height and BMI, mean and standard deviation
were calculated. Stratification would be applied to compare
the types of motility disorders with the following: gender,
BMI and duration of symptoms.

RESULTS

Seventy-six patients diagnosed with GERD underwent
EGD followed by esophageal manometry, out of which
41 (53.9%) were females while 35 (46.1%) were males.
Mean age of 46.1 years £ 12 years was noted. The
mean height was 166cm, with a mean weight of 65.7kg
and a mean BMI of 23.7kg/m2 (Table 1). The most
common comorbid condition noted in our patients was
diabetes mellitus, seen in 13 patients (17%), followed by
hypertension in 10 patients (13.2%), ischemic heart disease
in 4 (5.3%), renal stone disease in 2 (2.6%), renal abscess
in 2 (2.6%), joint disease in 1 (1.3%), bipolar disorder
1(1.3%). One patient (2.6%) had a previous history of
renal transplantation, while 42 (55.3%) patients had no
prior comorbid conditions.

The majority of the participants in our study were married
64 (84.2%), while 12 (15.8%) of the patients were single.

A normal EGD was seen in 48 patients (63%), followed
by a gaping lower esophageal sphincter (LES) noted in
7 cases (9.2%). Achalasia was suspected in 9 patients
(11.8%), pangastric erythema was noted in 5 (6.6%),
antral erythema in 4 patients (5.3%), antral erosions
in 1 (1.3%), and distal esophagitis were seen in 1 case
(1.3%). The mean Z line was noted at 38cm in 32 patients
(42%). A liquid perfusion probe was mainly used in our
70 patients (92.1%), while a solid-state catheter was used
in 6 cases (7.9%).

Based upon the Chicago classification 3.0, the most
common motility disorder noted in these patients were
as follow (Figure 1): Weak peristalsis was noted in
16 cases (21.1%), followed by aperistalsis, which was
seen in 8 patients (10.5%), frequent failure of peristalsis

Characteristic Frequency

Females 41 (53.9%)
Males 35 (46.1%)

Gender

Mean age, years 46 £ 12
Mean weight, kg 65.7 £ 11
Mean height, cm 166 £ 9
Mean BMI, kg/m? 2373
Mean Z line,cm 382
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in 5 (6.6%), the rapid contraction was seen in 3 (3.9%),
GLEJ obstruction in 3 cases (3.9%), esophageal spasm in
3 (3.9%). A DCI of more than 5000 mmHg suggestive
of nutcracker esophagus was seen in 3 (3.9%), while a
DCI of more than 8000 mmHg confirming jackhammer
esophagus was found in 1 patient (1.3%). An IRP less
than 15mm Hg suggestive of achalasia was noted in
8 cases (10.5%), this was later subsequently confirmed
via a barium swallow. While 22 (28.9%) who could not
be adjusted according to the Chicago classification were
labeled as unclassified. A normal manometric profile
was seen in 4 patients (5.3%). Stratification was applied
between the types of motility disorders with gender,
BMI and duration of symptoms. (Tables 2-4) After
applying stratification, a significant p-value (0.022) was
seen between rapid contraction and BMI, however, this
could be due to the protective effect of those patients
who did not have rapid contraction but had either a high
or low BML

DISCUSSION

Ineffective esophageal motility is the most common
esophageal motor disorder that is seen in patients with
GERD.* While the most common motility disorder seen
in our study was weak peristalsis reported in 16 patients.
(21.1%)

Ribolsi et al.,” found that only 24% of the patients with
GERD had evidence of an esophageal dysmotility. While
in our case, only five patients out of 76 (5.3%) the patients
with GERD had a normal manometric profile.

Deepalakshmi et al.,'"’ subjected 66 patients with GERD
to esophageal manometry, while our study involved
76 patients. The majority of the participants in our
study were females with 41 patients (53.9%), while study
reported by Deepalakshmi et al., observed the majority
were males 42 patients (64%). The mean age in our

3.90%
_1.30%

/ 3.90%

28.90%

3'90‘/
3.90%

= Achalasia = Nutcracker Esophagus = Jackhammer Esophagus = Diffuse Eso Spasm
= Weak peristalsis= Rapid contraction

= GEJ Obstruction

= Freq Failure = Aperistalsis

= Normal = Unclassified

Figure 1: Frequency of esophageal motility disorders in our patient
population
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study was 46.6 £ 12 years, while the Deepalakshmi et al.,
reported a mean age of 40.8 & 12 years. The most common
esophageal motility disorder in the current study was weak
peristalsis, while Deepalakshmi et al., found ineffective
esophageal motility to be the most common esophageal
motility disorder in patients with GERD."

Achalasia can be seen in patients with GERD and might
be a protective response of the esophagus against reflux."

Esophageal Motility Gender P-value

dis.order acco_rc.jing_ to Male Female

chicago classification

Achalasia Yes 7(9.2%) 3(4.0%) 0.099
No 28(36.8%) 38 (50%)

Weak Yes 7(9.2%) 9(11.8%) 0.797

peristalsis No 28(36.8%) 32(42.1%)

Aperistalsis Yes 4 (5.2%) 4 (5.2%) 0.780
No 31(40.8%) 37(48.7%)

Frequent Yes 3 (4.0%) 2 (2.6%) 0.648

failure No 32(42.1%) 39(51.3%)

Jackhammer  Yes 1(1.32%) 0 (0%) 0.461
No 34(44.7%)  41(53.9%)

Nutcracker Yes 1(1.3%) 2 (2.6%) 0.560

esophagus No 34(44.7%)  39(51.3%)

GEJ Yes 1(1.3%) 2 (2.6%) 0.560

obstruction No 34(44.7%)  39(51.3%)

Rapid Yes 0 (0%) 3 (4.0%) 0.152

contraction No 35(46.0%) 38(50.0%)

Esophageal Yes 0 (0%) 3(4.0%) 0.152

Spasm No 35(46.0%) 38 (50%)

Unclassified Yes 10(13.1%)  12(15.7%) 0.466
No 26(34.2%) 28(36.8%)

Esophageal motility BMI (kg/m?) P-value

dis.order acco_rc:iing_ to <25 525

chicago classification

Achalasia Yes 7(9.2%) 3(4.0%) 0.601
No 47(61.8%) 19(25.0%)

Weak Yes 12(15.7%) 4(5.3%) 0.656

peristalsis No 42(55.3%) 18(23.7%)

Aperistalsis Yes 5(6.6%) 3(4.0%) 0.461
No 49(64.5%) 19(25.0%)

Frequent Yes 3(4.0%) 2(2.6%) 0.453

failure No 51(67.1%) 20(26.3%)

Jackhammer  Yes 1(1.31%) 0(0%) 0.711
No 53(69.7%) 22(28.9%)

Nut cracker  Yes 1(1.3%) 2(2.6%) 0.199

esophagus No 53(69.7%) 20(26.3%)

GEJ Yes 2(2.6%) 1(1.3%) 0.647

obstruction No 52(68.4%) 21(27.6%)

Rapid Yes 0(0%) 3(4.0%) 0.022

contraction No 54(71.0%) 19(25.0%)

Esophageal  Yes 1(1.3%) 2(2.6%) 0.199

Spasm No 53(69.7%) 20(26.3%)

Unclassified  Yes 18(23.7%) 3 (4.0%) 0.69
No 36(47.3%) 19(25.0%)
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Esophageal Motility Duration of symptoms P value

Dis_order accorc'ling. to Less than  More than

Chicago classification S e e

Achalasia Yes 5(6.6%) 5 (6.6%) 0.346
No  25(32.9%) 41 (53.9%)

Weak peristalsis  Yes 4 (5.3%) 12 (15.8%) 0.160
No 26 (34.2%) 34 (44.7%)

Aperistalsis Yes 3 (4.0%) 5 (6.6%) 0.988
No 27 (35.5%) 41 (53.9%)

Frequent failure  Yes 3 (4.0%) 2 (2.6%) 0.644
No 27 (35.5%) 44 (57.9%)

Jackhammer Yes 0 (0%) 1(1.3%) 0.605
No  30(39.5%) 45 (59.2%)

Nutcracker Yes 1(1.3%) 2 (2.6%) 0.658

esophagus No 29 (38.2%) 44 (57.9%)

GEJ obstruction ~ Yes 3 (4.0%) 0 (0%) 0.058
No 27 (35.5%) 46 (60.5%)

Rapid Yes 1(1.3%) 2 (2.6%) 0.658

contraction No 29 (38.2%) 44 (57.9%)

Esophageal Yes 2 (2.6%) 1(1.3%) 0.342

Spasm No 28 (36.8%) 45 (59.2%)

Unclassified Yes  9(11.8%) 13 (17.1%) 0.547

No 22(28.9%) 32 (42.1%)

In our study, achalasia was noted in 8 patients with GERD
(10.5%). Nutcracker esophagus mainly presents with acid
reflux symptoms.'” In our study, the nutcracker esophagus
was noted in 3 cases (3.9%). The least common motility
disorder noted in these patients was Jackhammer esophagus
seen in 1 patient (1.3%).

However, no standardized treatment protocol exists for
the management of these motility disorders."” Treatment
for achalasia revolves around pneumatic dilation, hellers
myotomy ot botulinum toxin injection." While for DES or
Jackhammer the use of calcium channel blockers, nitrates
and phosphodiaesterase inhibitors are advised. While most
cases of GEJ outflow obstruction resolve on its own or
in a subset of patients are managed like achalasia. '* Our
patients were managed on these modes.

Limitations of the study

The major limitation of the current study was that
22 patients (28.9%) remained unclassified even after
applying the Chicago classification. Even though the
Chicago classification system has led to an improvement
in our understanding and the management of esophageal
motility disorder,” the classification system needs be
expanded in the near future to include these patients.
Further refinement in the Chicago classification is needed
to remove the ambiguity and to improve the diagnostic
criteria for these disorders.'s

Also, patients having post-surgical problems along with
UES abnormalities could be included in this classification
scheme.?
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CONCLUSION

A significant number of patients with GERD have motility
disorders the eatly identification and treatment of which
leads to improvement in symptoms. Our study is one of
the few done on this topic from Asia and is the first such
study from Pakistan and opens up further avenues for
managing these patients.

What is already known

1. GERD patients suffer from motility disorders

2. Lack of identification leads to mismanagement and
overtreatment.

What does this study add?

1. Our study highlights the prevalence of the motility
disorder in GERD patients from Pakistan

2. One of the few studies highlighting the presence of
motility disorders in GERD patients.
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