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ABSTRACT

Objective. To assess the metoclopra -
mide response in patients with early
diffuse systemic sclerosis (dSX) and
the acute effects of intravenous (1V)

metoclopramide on the lower eso -
phageal sphincter (LES).

Methods. Twenty-one patients with

early dS (mean age 41.4+9.8 yrs,,

mean disease duration 2.47 £ 0.75yrs.)
were prospectively evaluated. Sx pa -
tients with late dSSc (mean age 52.6 +

9.1 yrs., mean disease duration 9.5 +
2.5 yrs.) were used as control group.

All underwent solid-state esophageal

manometry at rest and 15 minutes later
received 10 mg of metoclopramide in
an intravenous single bolus.

Results. We found that the mean LES
pressures measured by the station pull-
through technique significantly in -
creased in both early and late dSSc
patients after metoclopramide adminis -
tration (p< 0.05). While early dSsc pa -
tients did improve the mean residual

pressures (p< 0.05), late dSXc patients
did not (p>0.05). In the esophageal

body (EB), the mean contractions am -
plitude at 18, 13, 8, and 3 cm above the
LES was <20 mm Hg for both groups.

However, peristaltic contraction veloc -
itiy was significantly higher in early
dSSc patients (< 0.05) than in that with
late dSSc (p > 0.05). Our study did not
show any major differences when com -
paring both groups. No side effects

were seen.

Conclusions. The results of our study
show that metoclopramide may im -
prove LES pressures in patients with
early and late dSS. Metoclopramide
improve the mean residual pressurein

patients with early dSc, but not in late
dSSc patients. Although esophageal

contractions amplitude were signifi -
cantly improved, they did not achieve a
pressure >20 mm Hg. Because meto -
clopramide can be used orally, it may
mitigate both dysphagia and heart -
burn.

Introduction

Systemic sclerosis (SSc) commonly
involves the esophagus. Regardless of
the disease subtype, the esophagus is
involved in approximately 75% to 85%
of al patients with SSc, by either
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manometric or radiographic criteria (1).
Esophageal dismotility results from
smooth muscle atrophy and fibrosis (2)
in the distal esophagus and lower eso-
phageal sphincter (LES). These patho-
logic changes give rise to a diminished
to absent lower esophageal peristalsis
and an incompetent LES. Thus, the
most common esophageal symptoms
attributed to SSc are heartburn and
regurgitation, which result from gas-
troesophageal reflux (GER). Prokinetic
drugs commonly used for gastrointesti-
nal (Gl) involvement are metoclo-
pramide, cisapride and erythromycin.
The aim of our study was to evaluate
the metoclopramide response in pa
tients with early diffuse SSc (dSSc)
using computerized solid-state manom:
etry.

Materials and methods

Patient population

Between 2002 and 2004, twenty-one
dSSc patients (19F, 2M) were referred
to the Medicine Department of the Hos-
pital General Mexicali, ISESALUD
and Clinica-Hospital No. 28, IMSS,
Mexicali, Baja California, Mexico be-
cause of Raynaud's phenomenon, in-
duration of the hands or arthralgias/
arthritis. All patientsfulfilled SSc diag-
nosis criteria (3) and were affected by
the diffuse subset of the disease (4). At
the time of the examination the mean
agewas 41.4 +9.8 years and mean dis-
ease duration was (2.4+0.75 years).
The onset of disease was calculated
from either the first symptom/sign as-
cribable to SSc (Raynaud's phenome-
non or skin thickening). All patients
underwent manometric examination
and upper Gl endoscopy after obtain-
ing informed consent. Only 2 patients
were receiving oral metoclopramide be-
fore the study. Drugs that might affect
esophageal motility such as calcium
channel blockers and oral metoclopra-
mide were discontinued 2 weeks before
inclusion.

Esophageal manometric study

Esophageal motility was investigated
after an overnight fasting period by
solid-state manometry (Polygraph HR,
Synectics Medical, Sweden). For the
procedure, a four channnel nasophar-
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ingeal polyvinyl catheter was placed
transnasally into the esophagus. LES
pressure was measured by station pull-
through (SPT) technique. Contractions
in the esophageal body (EB) were mea-
sured with the four proximal openings
positioned 18, 13, 8, and 3 cm above
the LES. Fifteen wet swalows were
given, separated by 30-second inter-
vals. The wet swallows were then fol-
lowed by fifteen dry swallows, separat-
ed by 30-second intervals. After obtain-
ing a basal manometric recording 10
mg of intravenous metoclopramidein a
single dose was administered. Fifteen
minutes later a new manometric re-
cording was done.

Six patients with dSSc with a disease
duration > 5 years (9.5 + 2.5 yrs., mean
age 52.6+9.1 yrs.) who were seen at
the same period served as a control
group. All of these patients had also
been performed upper gastrointestinal
endoscopy.

Laboratory investigations

Routine laboratory, chest x-ray, thorax
CT scan, and anti-topoisomerase | anti-
bodies (ELISA) were performed.

Satistics

Statistical analysis was performed by
means of Student’s t-test for compari-
son of the mean + SD of age, disease
duration, and manometry records. All
datawere expressed asmean + SD. The
statistical significancy was considered
when p < 0.05.

Results

Table | shows the principal clinica
characteristics of the 27 patients stud-
ied. Table Il and Table Il summarises
the results found pre-and post-adminis-
tration of metoclopramide in early and
late dSSc patients. At baseline, twenty
out of 21 patientswith early dSSc had a
LES pressure 10 mm Hg, The mean
LES pressures were 5.9 £ 2.1 mm Hg.
The percentage of relaxation was found
to be normal (> 90%). The mean ampli-
tude pressure at 18, 13, 8, and 3 cm
above the LES was less than 20 mm
Hg. Both duration and propagation
velocity of esophageal contractions al-
so were found reduced. After intrave-
nous metoclopramide the mean LES
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Tablel. Characteristics of the 27 dSSc patients included in our study.

Early dSSc Late dSSc
(n=21) (n=6)
Sex (FIM) 19/2 6/0
Age, yrs 41.4+9.8 52.6+9.1
Raynaud’ s phenomenon 20 (95%) 5 (83%)
Digital ulcerations 5 (23%) 1 (16%)
Pulmonar fibrosis 6 (28%) 1 (16%)
Erosive esophagitis 5 (23%) 1 (16%)
Disease duration,years 2.4+ 0.7 95+ 25
Anti-topo-isomerase 1 10 (47%) 2 (33%)
Kidney involvement 0/21 0/6
Pulmonar arterial hypertension 1 (4.7%) 0/6
Pericardial effusion with tamponade 1 (4.7%) 0/6
Dysphagia 9 (42.4% 2 (33%)

Tablell. Manometric asessment pre-and post-administration of metoclopramide in early

dSsc (n=21).
Pre Post P
Lower esophageal sphincter
pressure (mmHg) 59 +2.1 96 £26 0.001

Residual pressure (mmHg) 0.64+0.5 0.93+ 0.5 0.03
Esophageal body peristaltic wave Dry swallows Wet swallows

Pre Post P Pre Post P
Duration above the lower esophageal sphincter (s) at
3cm 31+ 05 3.2+ 048 0.263 31+ 06 31+£05 0.434
8cm 30+ 05 3.1+ 04 0.378 29+ 07 31+0.6 0.001
13cm 29+ 03 2.9+ 04 0.616 27 +05 27+04 0.53
18cm 27+ 04 2.8+ 04 0.23 25+ 05 25+05 0.93
Propagation
velocity (cm/s) 26+ 05 2.9+ 05 0.024 22+ 06 26+0.6 0.024
Amplitude above the lower esophageal sphincter (mmHg) at
3cm 138+ 22 145+ 24 0.0001 132+18 138%21 0.103
8cm 122+ 25 131+ 27 00001 130+21 133x18 0.432
13cm 11.0+ 22 12.1+ 2.2 0.0001 112+ 17 118+ 16 0.001
18cm 98+ 22 10.6+ 2.2 0.0004 100+ 22 115+23 0.0001

pressures increased significantly (p <
0.05). Thirteen out of 20 patientswith a
LES pressure lesser than 10 mm Hg,
achieved a LES pressure of 3 10mm
Hg. The mean residual pressure and the
mean propagation vel ocity also showed
a significant difference (p < 0.05).
However, esophageal contractions am-
plitude did not achieve pressures 3 20
mm Hg. No side effects were seen after
administrating metoclopramide.

In control group (disease duration > 5
years, n = 6 ), the mean LES pressures
also significantly increased following
metoclopramide administration (p <
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0.05). Theresidual pressure showed no
changes (p > 0.05). In the EB, metoclo-
pramide significantly improved the
mean contraction amplitude, but all re-
cords were < 20 mm Hg (Table I11).
Our study did not find any major differ-
ences when comparing both groups
(Table V).

Discussion

It has been described that esophageal
manometry, scintigraphy, and cine-eso-
phagography are approximately equiv-
alent in their ability to detect esopha-
geal dysfunction in SSc and measure
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Table I11. Manometric asessment pre-and post-administration of metoclopramide in late

dSSc (n=6).

Pre

Post P

Lower esophageal sphincter

pressure (mmHg) 6.67+ 1.9 9.33+ 20 0.007
Residual pressure (mmHg) 0.67+ 05 10 = 0.6 0.363
Esophageal body Dry Wet
peristaltic wave swallows swallows
Pre Post P Pre Post P

Duration above the lower esophageal sphincter (s) at

3cm 34+ 04 34+ 05
8cm 31+ 02 32+ 02
13cm 29+ 0.7 30+ 05
18 cm 26+ 04 2.7 £03
Propagation velocity

(cm/s) 33+ 08 33+ 05

Amplitude above the lower esophageal sphincter (mmHg) at

3cm 146+ 28 153 + 2.7
8cm 135+ 25 141+ 26
13cm 120+ 22 131+ 25
18 cm 11.0+ 25 121 + 2.7

0.792 32+ 04 32 + 04 1
0.456 31+ 06 32 + 05 0.158
0.225 29+ 0.7 30 £ 05 0.383
0.037 26+ 04 27 £ 04 0.11
30+ 0.2 27 £ 04 0.174
0101 133+ 48 145 + 38 0.033
0174 121+ 37 131 %29 0.203
0.0009 106+ 3.3 120 =+ 3.0 0.025
0.0009 93+ 32 108 + 23 0.044

Table I V. Comparison between dSSc patients with disease duration > 5 yearsand < 5 years.

Pre>5yrs. Pre<5yrs. P Post>5yrs. Post<5yrs. P
Lower esophageal sphincter (mmHg) 043 0.8
Residua pressure (mmHg) 0.922 0.03
Esophageal body
peristaltic wave Dry swallows Wet swallows
>5yrs. <5yrs. >5yrs. <5yrs.
PrevsPre Post vsPost Prevs Pre Post vs Post

Duration above the lower esophageal sphincter (s) at

3cm 0.32 0.55
8cm 0.56 0.56
13cm 0.55 0.47
18cm 0.62 0.67
Propagation

velocity (cm/s) 0.02 0.15

Amplitude above the lower esophageal sphincter (mmHg) at

3cm 0.44 0.51
8cm 0.31 0.4

13cm 0.36 0.32
18cm 0.29 0.17

0.9 0.47
0.56 0.68
0.45 0.83
0.68 0.39
0.001 0.66
0.6 0.47
0.5 0.68
0.4 0.16
0.68 0.39

its severity (5). In evaluating Gl in-
volvement in the patient with SSc, both
manometry and scintigraphy are candi-
date variables (6). In this study, we
directly used manometry.

The main findings of our study were
that early dSSc patients exibited mean
LES pressures < 10 mm Hg, low ampli-
tude contractions of the distal two-
thirds of the esophageal body with re-
duction of propagation velocity of the

contraction waves consistent with a
myophatic process (7). After metoclo-
pramide administration, the mean LES
pressures (and residual pressures), peri-
staltic contraction velocitiy, and eso-
phageal contractions amplitude signifi-
cantly improved. However, esophagesl
contractions amplitude was not higher
than 20 mm Hg.

Intravenous metoclopramide also sig-
nificantly increased the mean LES
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pressures of patients with disease dura-
tion >5 years (p<0.05). In contrast,
there was no significant difference in
the mean residual pressures (p > 0.05).
All presented diminished amplitude
which did not achieved pressures > 20
mm Hg. Our study did not find any
major differences when comparing pa
tients with early or late dSSc.
Metoclopramide, a cholinergic agonist,
was one of the first agents used to treat
GI motility disorders (8-10). Our study
focused on 21 early dSSc patients (dis-
ease duration < 5 yrs.) and the results
were compared with to that of six dSSc
patients with a disease duration >5
years seen at the same period. Some
authors reported that metoclopramide
caused an increase in the LES pressure
but were lesser than 10 mm Hg, possi-
bly because of the mean duration of
disease was of 8.0 years (10). Others
reported improvement in the LES pres-
sures and gastroesophageal reflux in
most patients but had less consistent
effect in improving esophageal body
pressures (8).

The onset of prokinetic effect on the Gl
tract occurs within 3 minutes after an
IV administration and within 60 min-
utes following an oral dose (7). The
usual adult oral doseis 5 a 20 mg four
times per day, taken 30 minutes before
meals and at bedtime. (7-11). After
study, we recommended to our patients
an oral dose of 10 mg three times per
day. At this dose, there has been im-
provement of their dysphagia. No dys-
tonic reactions have been observed.
Our study confirms that SSc patients
show the typical esophageal manome-
try pattern consistent in LES pressure
and diminished amplitude with hypo-
peristalsis which may improve after
metoclopramide. Because metoclopra
mide can be used oraly , it may miti-
gate both dysphagia and heartburn,
which are common in these patients.
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