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SUMMARY

INTRODUCTION: Systemic sclerosis (SSC) is an autoimmune disorder that affects several organs of unknown etiology, characterized by
vascular damage and fibrosis of the skin and organs. Among the organs involved are the esophagus and the lung.

OBJECTIVES: To relate the profile of changes in esophageal electromanometry (EM), the profile of skin involvement, interstitial pneu-
mopathy (ILD), and esophageal symptoms in SSC patients.

METHODS: This is an observational, cross-sectional study carried out at the SSC outpatient clinic of the Hospital de Clinicas of the Federal
University of Uberldndia. After approval by the Ethics Committee and signed the terms of consent, 50 patients were initially enrolled,
from 04/12/2014 to 06/25/2015. They were submitted to the usual investigations according to the clinical picture. The statistical analysis
was descriptive in percentage, means, and standard deviation. The Chi-square test was used to evaluate the relationship between EM,
high-resolution tomography, and esophageal symptoms.

RESULTS: 91.9% of the patients had some manometric alterations. 37.8% had involvement of the esophageal body and lower esophageal
sphincter. 37.8% had ILD. 24.3% presented the diffuse form of SSC. No association was found between manometric changes and clinical
manifestations (cutaneous, pulmonary, and gastrointestinal symptoms).

CONCLUSION: The present study confirms that esophageal motility alterations detected by EM are frequent in SSC patients, but may
not be related to cutaneous extension involvement, the presence of ILD, or the gastrointestinal complaints of patients.
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INTRODUCTION

Among collagen disorders, systemic sclerosis (SS)
is a devastating disease with a profound impact on
life expectancy and a probability of death 3.5" greater
than the general population. Mortality varies accord-
ing to the type of cutaneous involvement, diffuse or
limited (more prevalent), and is more unfavorable in

the diffuse form. The main cause of mortality in SS
is cardiopulmonary involvement'. The most frequent
pulmonary manifestation is interstitial lung disease
(ILD), present between 57-86%" of these individuals.
Gastroesophageal reflux is one of the mechanisms
involved in ILD?.
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The involvement of the gastrointestinal tract (GIT)
is present in approximately 80% of individuals with
SS2. The segment of the GIT more frequently involved
is the esophagus, affected in 50-90% of patients with
SS3. Due to the precocity of esophageal involvement
even without classic symptoms, its presence should
be investigated* since its consequences, such as
bronchoaspiration, predispose pulmonary fibrosis,
and Barrett’s esophagus®. In addition, the symptoms
of esophageal involvement (SEI), such as dysphagia,
heartburn, and acid regurgitation, have a negative
impact on the quality of life of patients with SS®.

SEI may be absent in up to 50% of patients with
involvement of the organ documented by comple-
mentary tests®. The investigation of the changes in
esophageal motility is done mainly by esophageal elec-
tromanometry (EM)?, which can find subtle alterations
in the motility of the organ. In the ME, the scleroderma
esophagus classically presents loss of motility of the
distal third of the esophageal body (EB) and hypotonic-
ity of the lower sphincter?, but these changes are not
always simultaneous nor exclusive of SS®.

The medical literature describes the association
between a higher frequency of esophageal abnormali-
ties in patients with limited cutaneous involvement, as
expressed by Leroy’s criteria in 1988°. The association
between SS esophagopathy and the diffuse cutaneous
presentation of the disease, the severity of pulmonary
damage™, the pattern of the antinuclear factor, and
specific antibodies®" remains controversial’.

The present study was performed in SS patients
who attended the Clinical Hospital of the Federal
University of Uberlandia (HC-UFU). Its objective is
to correlate; in these individuals, the profile of ME
changes with the type of cutaneous involvement with
ILD and SEL

PATIENTS AND METHOD
Patients

This is an observational, cross-sectional study con-
ducted at the SS outpatient clinic of HC-UFU from
December 2014 to June 2015, approved by the Ethics
Committee (Platform Brasil, Opinion: 929.011). We
invited to participate in the study patients of the Rheu-
matology Outpatient Clinic of HC-UFU aged over 18
years and with diagnosed SS according to the criteria
of ACR/EULAR 2013®. The patients were separated
based on the forms of cutaneous involvement, diffuse
or limited, according to the criteria defined by Leroy™.

The clinical and laboratory characterization was
carried out based on the data obtained from the med-
ical charts, which were as follows: sex, age, year of
the first symptom of the disease, presence of pyrosis,
dysphagia and reflux of gastric contents (SEI), Ray-
naud’s phenomenon (RP), presence of anti-centromere
antibody, and presence of the antibody anti-topoisom-
erasel, serology for Chagas Disease (two methods:
hemagglutination and ELISA), echocardiogram, treat-
ments with nifedipine, cyclophosphamide and bosen-
tan, concomitance of diabetes and hypothyroidism.

In the analysis of the echocardiograms, pulmonary
hypertension was considered when recorded in the
examiner report and with measures of pulmonary
artery pressure greater than 35 mmHg". In the ret-
rospective analysis, RP or thickening of the fingers
noticed by the patient was considered as the first
symptom of SS™.

All 58 individuals with a SS diagnosis who attended
the Rheumatology Outpatient Clinic of HC-UFU were
invited to participate in the study; 50 agreed and
signed the Informed Consent Form (ICF).

Esophageal Manometry

All EMs were performed by the same gastroen-
terologist (Matoso, AGB). EM was performed, after
a 6h fasting, with an electromanometer with a water
perfusion catheter with four radial channels and four
channels separated 5 cm apart (Alacer Bio-Séo Paulo).
The normality criteria for the esophagus manometry
findings were the following: Pressure of the upper
sphincter of the esophagus (USE): 30-180 mmHg;
lower esophageal sphincter (LES): 10-34 mmHg; Num-
ber of peristaltic waves: 8-10 (greater than 80%). LES
hypotonia was defined when the pressure was lower
than 10mmHg, and aperistalsis, as the absence of per-
istaltic function in the lower esophageal body (EB).
Hypocontractility was characterized as more than 30%
of waves not conducted and/or a mean amplitude in
the distal esophagus of less than 30 mmHg'®.

High-resolution Computed Tomography

(HRCT)

Tomographic findings consistent with pulmo-
nary impairment related to SS were considered the
description of glass opacities, honeycombing of the
parenchyma, or fibrosis in the lung bases in HRCT,
and confirmed by the physician. Any one of these
descriptions given by the radiologist was consid-
ered and related to SS. The HRCT was carried out in
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several different services with reports from differ-
ent radiologists".

Statistical analysis

We performed a descriptive statistical analy-
sis in percentages, means, and standard deviations
to describe the sample. To assess the relationship
between EM, HRCT, and esophageal symptoms (SEI),
we used the Chi-square test. All analyses were per-
formed using the SPSS software version 20.0. We
considered a p-value < 0.05 to be significant.

RESULTS
General data of the population

Of the 50 patients included initially, only 37 under-
went HRCT and EM and had their data analyzed in the
present study. Of these, 30 (81.1%) are coming from
Uberlandia. The mean age at the time of inclusion in
the study was 50.22 years, with a minimum of 25 and
a maximum of 70 years. The average time between the
first manifestations of the disease and attending the
specialized service was 5.2 years (SD of 8.48 years).
Two individuals did not present the onset of the dis-
ease with RP. Other demographic data and clinical
characterization are described in Table 1.

Esophageal Manometry

Of the 37 EM patients studied, three had com-
pletely normal test results; therefore, 34 (91.9%) had
some abnormality. There were 14 (37.8%) individuals
with concomitant abnormalities in the EB and the
LES. Fifteen (40.6%) patients presented exclusive
involvement of the EB. Four patients had exclusive
involvement of the LES: two had hypotonia, and two
presented the LES hypertonia. In the series, we found
two individuals with LES hypertonia concurrent with
waves not conducted by the EB. One patient presented
the upper sphincter with a tendency to low amplitude.
In Figure 1, we can see a normal EM and, in figure 2,
one often found among SS patients.

High-resolution Computed Tomography

(HRCT)

In the present study, 14 (37.8%) patients presented
ILD, of these seven were anti- topoisomerasel positive.
In the group of ILD patients, seven (50%) presented
diffuse cutaneous SS and the other seven (50%) the
limited cutaneous presentation. In addition to ILD,
there were seven patients with other findings, such
as calcified nodules, atelectasis, blisters, and results
compatible with pulmonary emphysema. Dilation of
the Eb was described in four cases.

FIGURE 1- NORMAL CON-
VENTIONAL ESOPHAGEAL
ELECTROMANOMETRY.
PERISTALTIC CONTRACTIONS
IN THE ESOPHAGEAL BODY
(GREEN ARROWS), NORMO-
TONIC LOWER ESOPHAGEAL
SPHINCTER WITH ADEQUATE
RELAXATION DURING SWAL-
LOWING (RED ARROWS
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FIGURE 2. ESOPHAGEAL MANOMETRY IN A PATIENT
WITH SYSTEMIC SCLEROSIS. HYPOCONTRACTILITY OF
THE ESOPHAGEAL BODY WITH ABSENCE OF WAVES
OF CONTRACTION (GREEN ARROWS), HYPOTONIA OF
THE LOWER ESOPHAGEAL SPHINCTER WITH NORMAL
RELAXATION DURING SWALLOWING (RED ARROWS).

The relationship between cutaneous involvement
and the manometry findings

The distribution of the type of cutaneous involve-
ment and the manometry findings were analyzed, and
no significant difference was found in the frequency
of abnormal EM in both groups, not even when the
abnormalities of the EB or the LES (p:0.999) analyzed
in isolation.

The relationship between pulmonary involvement

and the manometry findings

No statistically significant correlation was found
between manometry abnormalities exclusive to the
EB or in association with LES, and ILD (p:0.736)
were found.

The relationships of esophageal manifestations (ES),

distribution by type of cutaneous involvement and

EM and HRCT findings

Only 06 (16.21%) individuals did not present SEI.
The relationship between abnormalities in the SEI and
ES showed no statistical correlation; there were 34
patients with EM abnormalities and 31 with SEI (p:
0.70). The presence of SEI also did not correlate with
the exclusive involvement of the EB, which totaled
15 (40.5%) cases, among which 13 (35.1%) had SEI (p:
0.087). There was also no statistically relevant cor-
relation in the association of patients with SEI and
individuals with hypotonia of the LES concomitant to

the absence of waves in the EB; there were 12 (32.4%)
symptomatic cases with that relationship, in compari-
son to the other 19 (51.3%) symptomatic patients with
EM without the involvement of the LES (p: 0.152).

There was no statistically significant correlation
between the presentation of cutaneous involvement
and SEI; there were 23 (62.1%) individuals with limited
cutaneous SS and symptomatic and 8 (21.6%) cases of
diffuse cutaneous SS also symptomatic (p:0.154). The
ones with SEI also did not correlate with the presence
of ILD; there were 12 (32.4%) patients with symptoms
and ILD, in comparison with 19 (51.3%) individuals
with symptoms and without ILD (p: 0.999).

Among the patients who presented abnormalities
in the EM, 15 (40.5%) were taking a calcium channel
blocker, and 19 (51.3%) were not. Therefore, there was
no relationship between the manometry findings and
the use of calcium channel blockers (p: 0.678).

DISCUSSION

The higher incidence of SS in females and greater
prevalence of the limited cutaneous presentation are
universal™. In this study, 92% of women had SS. The

TABLE 1. DEMOGRAPHIC, CLINICAL, AND
IMMUNOLOGICAL DATA OF 37 PATIENTS WITH SS IN
2015.

Variables and epidemiological data | Results (data are in num-
bers (%), except where
indicated otherwise

Age at the onset of the disease 52.21(12.06)

(years), mean (+ SD) 34 (92)

Female

Form of cutaneous presentation

Limited 28 (75.7)
Diffuse 9(24.3)

Esophageal symptoms (dysphagia, 31(83.8)

pyrosis, and/or regurgitation)

Abnormal esophageal manometries | 34 (91.9)

Interstitial lung disease 14 (37.8)

Pulmonary hypertension on echocar- | 5 (16.6%)

diogram

Comorbidities

Diabetes mellitus 2(5.4)
Hypothyroidism 5(13.5)

Anti-centromere antibody 10 (27)

Anti-Topoisomerase | 9(24.3)

Medication

Use of cyclophosphamide 12 (32.4)

Use of bosentan 8 (21.6)

Use of calcium channel blocker 15 (40.5)

“Seven patients didi not undergo the examination, sample of 30 patients with Echo-
cardiogram
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age of onset of the disease varies depending on the
region of the world evaluated™. In this sample, the
population showed a later onset, at 52.21 years, than

19,20) and

that found in studies in Brasil (50.5 years
Latin America, which has studies showing disease
onset with an average age of 35.8 years?.

The high prevalence of abnormal manometry find-
ings in the present study is in agreement with the lit-
erature®?. The classic dysmotilities of SS in EM are
hypomotility with waves not conducted on the esoph-
ageal body concomitant with hypotonia of the lower
esophageal sphincter, which occurred in 35.15% of
patients in this series. However, 37.8% of the patients
had only involvement of the esophageal body, without
the involvement of the EIR. And 10.8% had LES abnor-
malities without the involvement of the esophageal body.
The higher prevalence of the involvement of the esoph-
ageal body in relation to the abnormalities of the EIR,
in isolation, were already known®#. There are reports
that SS starts in the esophagus body?. It is believed that
arteriole changes of the vasa nervorum would lead suc-
cessively to the three stages of esophageal involvement:
neuropathy, myopathy, and fibrosis, which may explain
the higher frequency of impairment of the EB muscula-
ture than that of the LES, corroborated by the findings
of the present study?. But there is no way to tell how
much time of disease progression is required to present
the concomitant involvement of the esophageal body
and of the LES, or if all individuals evolve in the same
way. It is important to emphasize that the patients of
the group studied had a mean time of 5.2 years since
the first symptom until the diagnosis of SS.

Both diabetes mellitus?® and hypothyroidism
with myxedema? can cause esophageal abnormali-
ties detectable by EM. It is not possible to determine
in this study, due to the small number of cases with
overlapping, if indeed these entities have contributed
to precipitate, worsen, or not the abnormalities in
the EM. In the same way, the role of calcium channel
blockers on esophageal motility is controversial. That
influence is controversial, but this study corroborates
the findings of a previous one®, which also found no
association between the use of calcium channel block-
ers and the manometry findings of esophageal dysmo-
tility or hypotonia of the LES.

In the series analyzed, there was one case of
involvement of the upper sphincter of the esophagus,
an unusual fact in S5%*, which was associated with
the concomitant presence of inflammatory myopathy
since it is formed by striated skeletal muscles®.

In this group, there were two EM with achalasia,
not usual among the classic findings of SS?2. There
is probably more than one etiopathogenic mecha-
nism that causes damage in the esophagus in SS. The
immune-mediated condition of SS is among the causes
of esophageal structural damage™. Chagas disease was
excluded in these cases®.

No statistically significant relationship was found
between esophageal body abnormalities and of the LES
alone with limited and/or diffuse cutaneous subgroup.
There is also no relationship between the involvement
of the body and the LES with the diffuse or limited
cutaneous presentation of SS. This fact is in agree-
ment with the study developed by Calderaro at al?,
whose patients and geographical location are similar
to those of this study. Unlike what was suggested by
Leroy, in 1988°, who correlated the limited cutaneous
presentation with esophageal abnormalities.

There is a concern regarding the consequences of
gastric content aspiration on the pulmonary paren-
chyma, leading to ILD. Pulmonary damage is present
in 57-86% of patients with SS2 Studies have suggested
an association of severe esophageal disease in patients
with the presence of anti-topoisomerase1™. This, in
turn, would be associated with a greater prevalence
of ILD™. In this study, we recorded 37.8% of cases of
ILD and 24.3% of cases of anti-topoisomerase 1. The
high prevalence of esophageal abnormalities did not
correlate with a higher frequency of abnormalities on
computed tomography scans in this study. Even when
analyzed separately, abnormalities exclusive to the
esophageal body, or in association with LES abnormal-
ities, showed no statistically significant association
with ILD. That is perhaps because the frequency of
ILD in our population was lower than that described
in the literature, which might have influenced in the
absence of this association.

In patients analyzed, the presence of SEI was not
statistically correlated with none of the manometry
abnormalities analyzed. The absence of correlation
between the presence of esophageal abnormalities in
EM and SEI is well described in the literature since
ES is less frequent than EM abnormalities. Perhaps
this can be explained by the slow progression of the
disease, or by the lack of more sensitive instruments
for the clinical investigation of the patient.

This study was conducted at a referral center in
the countryside of Brasil and presented as a limita-
tion a small number of individuals with SS. Thus, the
data may not be extrapolated, despite corroborating
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Brazilian studies conducted previously. There is also a
limitation regarding the technique of EM, which was
performed with conventional equipment (not high res-
olution), but that is the equipment available in most
national services. However, this study stands out for
demonstrating that there is no correlation of clinical
data such as cutaneous involvement and/or SEI that
denote the profile of EM abnormalities. In addition,
segmental abnormalities in the esophagus in EM do
not correlate with ILD. These facts require special atten-
tion from the medical team because these patients may
have relevant esophageal and lung structural changes
without necessarily presenting a classic clinical pat-
tern of the disease. There is no need to wait for diffuse
cutaneous SS to investigate ILD, nor is it necessary for
the esophagus body to be affected concomitantly with
the LES for ILD screening to be conducted. It is also
not necessary to wait for SEI to investigate the organ.

CONCLUSION

In the population with SS evaluated in this study,
esophageal abnormalities in EM were frequent. How-
ever, no distribution pattern was found regarding

segmental alterations, isolated or concomitant, of the
esophagus with the type of cutaneous involvement. It
was also not possible to establish a relationship of a
specific manometry pattern and the presence of ILD.
The existence of clinical gastrointestinal symptoms
did not correlate with the diffuse or limited cutane-
ous pattern, or with manometry alterations of body
and LES, isolated or associated, even when ILD was
present. This study is relevant because it indicates
the need for special attention in the care of patients
with SS since they need to be screened for esopha-
geal complications without SEI. It is also necessary
to assess the existence of ILD, regardless of the type
of cutaneous involvement and the intensity of the
esophageal involvement.
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INTRODUGAO: A esclerose sistémica (ES) é uma doenga autoimune que afeta vdrios érgdos de etiologia desconhecida, caracterizada por
dano vascular e fibrose da pele e érgdos. Entre os érgdos envolvidos estdo o eséfago e o pulmdo.

OBJETIVOS: Relacionar o perfil das alteragées na eletromanometria (ME), o perfil de acometimento da pele, a pneumopatia intersticial
(Pl) e os sintomas esofdgicos em pacientes com ES.

METODO: Trata-se de um estudo observacional, transversal, realizado no ambulatério de SSC do Hospital das Clinicas da Universidade
Federal de Uberlandia. Apés aprovacdo pelo Comité de Etica e assinatura dos termos de consentimento, 50 pacientes foram inicialmente
convidados, de 04/12/2014 a 25/06/2015. Eles foram submetidos ds investiga¢des usuais de acordo com o quadro clinico. A andlise
estatistica foi descritiva em porcentagem, média e desvio padrdo. O teste Qui-quadrado foi utilizado para avaliar a relagdo entre ME,
tomografia de alta resolugdo e sintomas esofdgicos.

RESULTADOS: 97,9% dos pacientes apresentaram alteracées manométricas. 37,8% tinham envolvimento do corpo esofdgico e do esfincter
esofdgico inferior. 37,8% tinham IP. 24,3% apresentaram a forma difusa da ES. Néo hd associacdo entre alteragées manométricas e
manifestagdes clinicas (sintomas cutdneos, pulmonares e gastrointestinais).

CONCLUSAO: O presente estudo confirma que as alteragbes da motilidade esofdgica detectadas pela EM sdo frequentes em pacientes
com SSC, mas podem ndo estar relacionadas ao envolvimento cutdneo, a de DPI ou ds queixas gastrointestinais dos pacientes.

PALAVRAS-CHAVE: Escleroderma sistémico, Eséfago, Doengas pulmonares intersticiais, Manometria
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Erratum

http://dx.doi.org/10.1590/1806-9282.66.2.239

Regarding the article “Esophageal manometry in
systemic sclerosis: findings and association with
clinical manifestations” with DOl number: https://
doi.org/10.1590/1806-9282.66.1.48 , published

in Journal of the Brazilian Medical Association,
2020;66(01), page 48, figure 1 changed from:

FIGURE 1. NORMAL CONVENTIONAL ESOPHA-
GEAL ELECTROMANOMETRY. PERISTALTIC CON-
TRACTIONS IN THE ESOPHAGEAL BODY (GREEN
ARROWS), NORMOTONIC LOWER ESOPHAGEAL
SPHINCTER WITH ADEQUATE RELAXATION
DURING SWALLOWING (RED ARROWS)

To

FIGURE 1- NORMAL CONVENTIONAL ESOPHA-
GEAL ELECTROMANOMETRY. PERISTALTIC CON-
TRACTIONS IN THE ESOPHAGEAL BODY (GREEN
ARROWS), NORMOTONIC LOWER ESOPHAGEAL
SPHINCTER WITH ADEQUATE RELAXATION
DURING SWALLOWING (RED ARROWS
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