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Abstract
AIM: To assess the esophageal motility in patients with irritable bowel syndrome and to compare those with patients with autoimmune disorders. 
METHODS: 15 patients with irritable bowel syndrome (IBS), 22 with systemic lupus erythematosus (SLE) and 19 with systemic sclerosis (SSc) were prospectively selected from a total of 115 patients at a single university centre and esophageal motility was analysed using standard manometry (Mui Scientific PIP-4-8SS). All patients underwent esophago-gastro-duodenoscopy before entering the study so that only patients with normal endoscopic findings were included in the current study. All patients underwent a complete physical, blood biochemistry and urinary examination. The grade of dysphagia was determined for each patient in accordance to the intensity and frequency of the presented esophageal symptoms. Furthermore, disease activity scores (SLEDAI and modified Rodnan score) were obtained for patients with autoimmune diseases. Outcome parameter: A correlation coefficient was calculated between amplitudes, velocity and duration of the peristaltic waves throughout esophagus and patients’ dysphagia for all three groups.
RESULTS: There was no statistical difference in the standard blood biochemistry and urinary analysis in all three groups. Patients with IBS showed similar pathologic dysphagia scores compared to patients with SLE and SSc. The mean value of dysphagia score was in IBS group 7.3, in SLE group 6.73 and in SSc group 7.56 with a P-value > 0.05. However, the manometric patterns were different. IBS patients showed during esophageal manometry peristaltic amplitudes at the proximal part of esophagus greater than 60 mmHg in 46% of the patients, which was significant higher in comparison to the SLE (11.8%) and SSc-Group (0%, P = 0.003). Furthermore, IBS patients showed lower mean resting pressure of the distal esophagus sphincter (Lower esophageal sphincter, 22 mmHg) when compared with SLE (28 mmHg, P = 0.037) and SSc (26 mmHg, P = 0.052). 23.5% of patients with SLE showed amplitudes greater as 160 mmHg in the distal esophagus (IBS and SSc: 0%) whereas 29.4% amplitudes greater as 100 mmHg in the middle one (IBS: 16.7 %, SSc: 5.9 % respectively, P = 0.006). Patients with SSc demonstrated, as expected, in almost half of the cases reduced peristalsis or even aperistalsis in the lower two thirds of the esophagus. SSc patients demonstrated a negative correlation coefficient between dysphagia score, amplitude and velocity of peristaltic activity at middle and lower esophagus [R: -0.6, P < 0.05].
CONCLUSION: IBS patients have comparable dysphagia-scores as patients with autoimmune disorders. The different manometric patterns might allow differentiating esophageal symptoms based on IBS from other organic diseases.
© 2013 Baishideng. All rights reserved.
Key words: Irritable bowel syndrome; Systemic lupus erythematosus; Systemic sclerosis; Esophageal manometry; Dysphagia

Core tip: This is the first comparative study concerning esophageal motility among functional and autoimmune disorders. Patients in irritable bowel syndrome (IBS)-group showed comparable dysphagia-Scores as patients with systemic lupus erythematosus and systemic sclerosis. Nevertheless, different manometric patterns between the three examined groups were observed, which might allow differentiating esophageal symptoms based on IBS from other organic diseases.
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INTRODUCTION
Irritable bowel syndrome (IBS) is a functional disorder of the gastrointestinal tract characterized mainly by symptoms as diarrhoea, constipation and diffuse abdominal pain[1]. The prevalence of IBS in the western population varies between 15% and 20% 
 ADDIN EN.CITE 
[2-7]
 with an overall 2:1 female predominance[5]. In 2006 the Rome III criteria for diagnosis and classification of IBS were established[8]. According to these criteria IBS is defined as recurrent abdominal pain or discomfort associated with altered defecation.
Dyspepsia and dysphagia are commonly reported of IBS patients. However, there are no comparative data available dealing with esophagus motility in IBS patients compared to autoimmune disorders. Analyses of peristaltic changes of the esophagus in patients with IBS have led to controversial findings
 ADDIN EN.CITE 
[9-13]
. Reduced resting pressure and relaxation of the lower esophageal sphincter (LES)
 ADDIN EN.CITE 
[9,11]
, abnormal contractions up to 150 mmHg[10] as well as normal peristaltic motility in patients with IBS[12] have been described. 
Systemic sclerosis (SSc) and systemic lupus erythematosus (SLE) show a variety of visceral manifestations. Skin, joints, lungs, nervous system and internal organs can be affected. Dysfunction of esophagus motility is reported in about 70%-90% of patients with SSc
 ADDIN EN.CITE 
[14-18]
. In patients with SLE the percentage varies between 1.5% and 25%[19]. Aim of the present study was to assess the esophageal motility function in patients with IBS compared to organic diseases (SLE and SSc). 

MATERIALS AND METHODS 
Subjects

Patients were prospectively invited to participate at this single centre study. Patients were identified based on the database of our outpatient clinic of gastroenterology and rheumatology at the University Mainz. Patients with IBS, SLE and SSc were able to participate. The database showed 115 patients with one of the mentioned diseases. 74 patients were screened and 56 patients agreed to participate in the study and were included (15 patients with IBS, 22 with SLE and 19 with SSc). 
All SLE and SSc patients met the criteria established by the American Rheumatism Association for autoimmune diseases, whereas the patients in IBS group were included on the basis of Rome III process
 ADDIN EN.CITE 
[8,20,21]
. Patients with uncertain diagnosis, with known other severe diseases of the upper gastrointestinal tract and pregnant and lactating women were excluded from the study. All patients gave their written consent. The study was approved by the local ethics committee of Rheinland-Pfalz (No. 837.432.09). 
Methods 

Besides thorough history and physical examination, the following diagnostic methods were performed:

Blood biochemistry analysis: A complete blood biochemistry examination including blood count and biochemical analysis were performed in each patient. Furthermore, the following parameters were examined: Complement factors C3 and C4, ANA, ENA, dsDNA, CRP and ESR. 
Upper endoscopy: All patients underwent esophago-gastro-duodenoscopy (EGD) before entering the study. Only patients with normal endoscopic findings were included in the current study.
Esophageal manometry: Esophageal manometry was performed after 8 h of fasting. All medications which potentially could affect the esophageal motility were paused 48 h before manometry.
The measurements were performed using a 60 cm long, 8 channel lumen catheter (Sierra Scientific Instruments, Germany) with 5 distal openings separated 1 cm vertically and 3 proximal openings distributed at 5 cm distance apart. 
Each of the catheter lumens was perfused with distilled water at a rate of 1.36 mL/min. The catheter was connected to an infusion system (Mui Scientific, Canada) with attached pressure converters. The catheter was initially inserted transnasally into the patient’s stomach. The patients remained in a sitting position during insertion of the catheter. 
After the lumen reached the stomach, patients were brought to a horizontal position and then the pressure of the LES was measured by using the station and rapid pull-through technique
 ADDIN EN.CITE 
[22,23]
. 

Subsequently, the catheter was slowly withdrawn at 1 cm intervals with wet (10mL water) and dry swallows at each level, so that a complete analysis of esophagus motility could be obtained. Ineffective swallows were not included in detailed measurements of manometric parameters.
The resulting esophageal parameters were: position, length, resting pressure and relaxation of the LES und upper esophageal sphincter (UES), mean peristaltic pressure, simultan or retrograde contractions, duration and velocity of the peristaltic waves at the proximal, medial and distal third of esophagus.

Questionnaires
Patients were asked to complete the following questionnaires:

SLEDAI: The disease activity in patients of SLE was assessed via the SLEDAI-Index [24].
Rodnan score: The disease activity in patients with SSc was assessed via the modified Rodnan score[25].
Dysphagia score: The intensity and frequency of the esophageal symptoms was assessed as an accumulation score as described before[26]. Specifically all patients were evaluated for symptoms such as odynophagia, difficulty in swallowing, chest pain, dysphagia etc in relation to frequency, need for treatment and weight loss. 
Statistical analysis

The statistical analysis was conducted using SPSS program (version 19.0). Data were analyzed using the Mann–Whitney U-test to compare group means. A P-value < 0.05 was considered to represent a significant difference. Sample size estimation: Distinct sample size estimation could not be performed because of lack of comparative data. However, we hypothesised that IBS patients have at least 30% different manometric outcome parameters compared to patients with autoimmune disorders, which lead to a sample size of 15 patients per group (Power 80%).
RESULTS
Lab analysis

There was no statistical difference in the standard lab values in all three groups. Patients with SLE and SSc showed as expected higher incidence in expression of autoimmune antibodies such as ANA, ENA, dsDNA or altered complement concentrations. 
Patient’s characteristics
Patients with IBS showed higher prevalence of diarrhoea compared to constipation or to the combination of diarrhoea and constipation (Table 1). Patients with SLE and SSc reported a great variety of symptoms including weakness, difficulty in swallowing or non-specific musculoskeletal tenderness that can be explained due to secondary fibromyalgia. Gender and age showed no statistical significant changes within the three groups (Table 1). 

Disease activity in SLE and SSc

The disease activity of SLE and SSc are shown in Table 2. SSc patients tend to have a milder disease activity compared to SLE patients. However, dysphagia score was similar in all three groups without any statistical difference. The mean value of dysphagia score was in IBS group 7.3, in SLE group 6.73 and in SSc group 7.56 with a P-value > 0.05 (Figure 1).

Manometric analysis
In the manometric studies we observed significant differences concerning the quality of the peristaltic waves (amplitude, duration and velocity) among the three groups (Figure 2). IBS patients showed increased peristalsis in the lower two thirds of esophagus in comparison to patients with SSc who in almost 50% of the cases manifested wide peristalsis with reduced amplitude and velocity (Figure 3). There was no significant difference between the amplitude, duration and velocity of the peristaltic movements in the lower two thirds of esophagus among patients with IBS and patients with SLE. Nevertheless 23.5 % of patients with SLE showed distal amplitudes greater as 160 mmHg and 29.4% middle amplitudes greater as 100 mmHg. At the proximal esophageal part patients with IBS showed significant higher peristaltic waves also when compared with patients in the SLE group (Table 3, Figure 2). Particularly, 45,5% of IBS patients showed amplitudes greater as 60 mmHg whereas in the SLE and SSc group the rates were 11,8% and 0% respectively (Figure 3). Measurements concerning the LES showed that patients with IBS had significant lower resting pressure in comparison to patients with autoimmune disorders (Table 3). Though, no significant difference could be observed when other manometric measures between the 3 groups were examined, such as length and relaxation of the lower esophageal sphincter as well as duration of distal and middle peristalsis. Regarding the UES we found a significant higher resting pressure and length by patients in IBS group in comparison to SLE and SSc (Table 3). Interestingly, 58.8% of patients with SLE and 56.35 % of patients with SSc showed resting pressure less than 40 mmHg (Figure 3).

Correlation coefficient tests revealed a negative relation between dysphagia score, amplitude and velocity of peristaltic activity at middle and lower esophagus in SSc patients [R: -0,6, P < 0.05]. A connection between dysphagia and peristaltic abnormality in IBS and SLE groups was not observed. Furthermore, there was no association between the three subgroups of IBS, the score of dysphagia and manometric findings, as well as between the presence auf autoantibodies and dysphagia among patients with SLE and SSc (data not shown). 

DISCUSSION
We conducted a comparative analysis of the peristalsis of the esophagus between patients with IBS and patients with SLE and SSc. The groups consisted in 66.7% IBS, 91% SLE and 84.2% SSc of female patients mainly between 40 and 60 years, which is completely in accordance with the epidemiology of the examined diseases
 ADDIN EN.CITE 
[27-29]
.

We found significant different manometric patterns in IBS patients compared to those with autoimmune disorders. It was interesting to notice that patients in the IBS group, as seen in the derived dysphagia scores, showed the same intensity and frequency of swallowing problematic as subjects in the two other categories. Specifically, patients with IBS complained about difficulties in swallowing, restrosternal sore and heartburn as frequent as patients with SLE and SSc (Figure 1). It was speculated that esophageal symptoms are mainly caused due to esophageal reflux
 ADDIN EN.CITE 
[30,31]
. However, in our study only patients with normal EGD were included and retrosternal burning was treated with PPI prior entering our study.

The most significant finding in our manometric study was that IBS patients showed very high peristaltic amplitudes in the proximal esophageal part and reduced resting pressure of the lower esophagus sphincter (Figure 3) which was statistically significant different to SSc and SLE patients. 
The analysis of esophageal peristaltic activity in patients with IBS showed controversial results. Diffuse peristaltic dysfunction with amplitudes > 150 mmHg and duration > 7 s
 ADDIN EN.CITE 
[10,32]
, simultan peristaltic[11] or also normal findings
 ADDIN EN.CITE 
[12,33,34]
 have been reported. Reduced resting pressure of LES has already been confirmed by others studies
 ADDIN EN.CITE 
[9,11,30]
. A pathophysiologic explanation or underlying pathomechanism is not known to date, however a correlation between small bowel or colonic dysfunction has been suggested
 ADDIN EN.CITE 
[33,35]
. 
Our study clearly shows that IBS patients have pathologic motility patterns which are comparable to organic disorders (like SLE or SSc). However, the distribution of changes is different in IBS patients compared to SLE and SSc. A hypermotility of the proximal esophagous > 60mmHg was seen in almost 50% of the patients. Our data suggest that altered esophageal motility is a common feature in IBS. Taken into consideration the small invasiveness of this method, esophageal manometry may have a place in the diagnostic work up of patients with suspected IBS, especially in the presence of dysphagic symptoms.
SLE patients showed significantly higher incidence of pathological manometric measurements concerning the resting pressure of LES (> 30 mmHg), the amplitudes of distal and middle peristalsis (> 160 mmHg and > 100 mmHg respectively) and the resting pressure of UES (< 40 mmHg) in comparison to IBS group. These findings, with exception to the resting pressure of the UES, are in contrast with the manometric findings in SSc, where most of the patients showed reduced peristaltic activity in the lower two thirds of esophagus (Figures 2 and 3). 
Hyperperistalsis has been described from Peppercorn et al[36] reporting cases of SLE with manometric features similar to diffuse esophageal spasm. In our study, we noticed peristaltic motility similar to nutcracker esophagus with bipeaked waves and amplitudes up to 241 mmHg. Hypoperistalsis or aperistalsis, as previously described
 ADDIN EN.CITE 
[37,38]
, even in a small percentage, were not observed. These findings are consistent with Gutierrez et al[38]. They described that such abnormalities are more often in SSc and mixed connective tissue diseases than in SLE. 
In conclusion, this is – to the best of our knowledge - the first comparative study concerning esophageal motility among functional and autoimmune disorders. Although IBS, SLE and SSc patients showed different motility patterns, the intensity and frequency of dysphagia were comparable. 

The esophageal peristalsis in patients with IBS appears to be more affected in the proximal part, where as in the autoimmune disorders in the middle and distal one. Thus, smooth muscle changes might be associated with autoimmune diseases whereas striated muscles might be more affected in patients with IBS as suggested previously
 ADDIN EN.CITE 
[39,40]
. However, the absence of direct correlation between dysphagia score and manometric parameters in patients with IBS implies that, apart from motor dysfunction, visceral hypersensitivity plays an additional role to the pathology in IBS. In deed, visceral hypersensitivity in IBS patients has been documented in older and recent studies
 ADDIN EN.CITE 
[34,41-45]
 pointing various lines of evidence for its relevance in the pathophysiology of IBS. Future studies are needed to further verify our data and to evaluate whether different motility patterns can be used to diagnose IBS related motility changes of the esophagus.
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Background

Irritable bowel syndrome (IBS) is a functional disorder of the gastrointestinal tract with a still unclear pathophysiology. Although patients with IBS complain predominantly about manifestations concerning the lower gastrointestinal tract, esophageal symptoms are not uncommon. 
Research frontiers

Esophageal dysmotility is frequent in patients with autoimmune diseases, such as systemic lupus erythematosus (SLE) and systemic sclerosis (SSc). However, there is no comparative data available concerning esophageal motility between IBS patients and those with autoimmune disorders. 
Innovations and breakthroughs

This is the first comparative study concerning esophageal motility among functional and autoimmune disorders. Patients with IBS appear to have similar grade of dysphagia in comparison to patients with autoimmune disorders such as SLE and SSc. This study shows that IBS patients have pathologic esophageal motility patterns which are comparable to organic disorders.
Applications

Esophageal manometry might have a place in the diagnostic work up of patients with suspected IBS.
Terminology

Irritable bowel syndrome: Functional disorder of the gastrointestinal tract characterized mainly by symptoms as diarrhoea, constipation and diffuse abdominal pain. Systemic lupus erythematosus and systemic sclerosis are autoimmune diseases with esophageal and multiple other visceral manifestations. 
Peer review
The authors compared the esophageal motility between patients with IBS and patients with autoimmune disorders, such as SLE and SSc, at a single university prospective study. The outcome was calculating correlation coefficient between amplitudes, velocity and duration of the peristaltic waves throughout esophagus and patients’ dysphagia for all three groups. It revealed that IBS patients showed similar pathologic dysphagia scores but were characterized from different motility patterns when compared to patients with autoimmune diseases. The results are interesting and suggest that esophageal manometry may have a place in the diagnostic work up of patients with suspected IBS, especially in the presence of dysphagic symptoms.
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Figure 1 Dysphagia score in patients with irritable bowel syndrome, systemic lupus erythematosus and systemic sclerosis. All groups showed similar abnormal dysphagia scores. The mean value of dysphagia score was in IBS group 7.3, in SLE group 6.73 and in SSc group 7.56. IBS: Irritable bowel syndrome; SLE: Systemic lupus erythematosus; SSc: Systemic sclerosis.
Figure 2 Amplitudes of the peristaltic waves throughout esophagus. The mean value of amplitudes in patients with SSc was significant lower comparing to subjects with SLE and IBS in the middle (B) and distal (A) esophagus (bP < 0.01 vs SSc and bP < 0.01 vs SSc). In the proximal part (C) IBS patients showed higher peristaltic amplitudes in comparison to the other groups (aP = 0.05 vs SLE). Normal values as previously described. IBS: Irritable bowel syndrome; SLE: Systemic lupus erythematosus; SSc: Systemic sclerosis.

Figure 3 Comparative analysis of pathological manometric parameters in patients with irritable bowel syndrome, systemic lupus erythematosus and systemic sclerosis. 47.1% of SLE patients showed pressure of lower esophagus sphincter > 30mmHg. 58.8% of SLE patients and 56.35% of SSc patients showed resting pressure of the upper esophagus sphincter < 40 mmHg. 23.5% of patients with SLE showed distal amplitudes > 160 mmHg and 29.4% middle amplitudes > 100 mmHg, whereas in the proximal part 45.5% of IBS patients had amplitudes > 60 mmHg. The majority of SSc patients showed as expected reduced peristaltic activity in the lower two thirds of esophagus. aP < 0.05 vs SLE and SSc; cP < 0.05 vs IBS and SSc; fP < 0.01, eP < 0.05 vs IBS and SLE. IBS: Irritable bowel syndrome; SLE: Systemic lupus erythematosus; SSc: Systemic sclerosis.

Table 1 Demographic data of the three examined groups n(%)
	IBS 
	SLE 
	SSc

	
	Diarrhoea 
	Constipation

	Diarrhoea + Constipation 
	
	

	Total %
	8 (53.3)
	4 (26.7)
	
	
	

	Male
	3 (100)
	0
	0
	2(9.01)
	3(15.8)

	Female
	8(66.7)
	1 (8.3)
	3 (25)
	20(90.9)
	16(84.2)

	Age
	42 ± 16
	56 ± 15
	34 ± 18
	48 ± 10
	55 ± 9


IBS: Irritable bowel syndrome; SLE: Systemic lupus erythematosus; SSc: Systemic sclerosis.
Table 2 Disease activity scores in patients with systemic lupus erythematosus and systemic sclerosis n (%)
	Modified Rodnan score
	SLEDAI

	
	Average score
	
	
	Average score
	

	Activity

	No activity
	0
	7(39)
	Activity
	No activity
	0
	4(19)

	
	Mild
	7.2
	10(55)
	
	Mild
	3
	10(48)

	
	Moderate
	18
	1(6)
	
	Moderate
	7.4
	5(24)

	
	Severe
	-
	-
	
	Severe
	11
	2(9)

	
	Total
	5.2
	18(100)
	
	Total
	4.2
	21(100)


SLEDAI-score: 0: No activity; 2-5: Mild activity; 6-9: Moderate activity; 10-12: Severe activity. Modified Rodnan score: 0: No activity; 1-14: Mild activity; > 14: Moderate-severe actvity.

Table 3 Comparative manometric findings in patients with with irritable bowel syndrome, systemic lupus erythematosus and systemic sclerosis

[image: image1]1Between IBS and SLE; 2Between IBS and SSc; 3Between SLE and SSc. IBS: Irritable bowel syndrome; SLE: Systemic lupus erythematosus; SSc: Systemic sclerosis.






87,1 ± 12





85,2 ± 12,7





94,7 ± 8





        Relaxation (%)





2,7 ± 0,9           P<0,05 1,2





2,8 ± 1





3,6 ± 1





        Length (cm)





50,2 ± 17,8       P<0,05 1,2





52,7 ± 20





70,5 ± 22,3





        Pressure (mmHg)























Upper esophageal sphincter





3 ± 2,4





3,6 ± 2,3





2,5 ± 1,1





        Velocity (cm/s)





2,8 ± 0,6





2,2 ± 0,7





2,5 ± 0,7





        Duration (s)





58,3 ± 15,9       P=0,05 1





50,6 ± 19,8





67,3 ± 23,3





        Amplitude (mmHg)























Proximal esophagus





1,3 ± 3,7	          P<0,05 2,3





3,9 ± 3,4





3,5 ± 1,4





         Velocity (cm/s)





2,3 ± 2,2





3,4 ± 1,3





3,3 ± 1,3





         Duration (s)





39,2 ± 42,4       P<0,01 2,3





75,9 ± 35





78,3 ± 35,7





         Amplitude (mmHg)























Middle esophagus





1,4 ± 2	          P<0,05 2,3





2,6 ± 1





3 ± 1,6





         Velocity (cm/s)





2,9 ± 2,9





4,7 ± 1,4





4,3 ± 1,4





         Duration (s)





43,3 ± 48,2       P<0,001 2,3





107,3 ± 53,3





103,6 ± 33,7





         Amplitude (mmHg)























Distal esophagus





83,4 ± 10,4





89,5 ± 13,2





84,8 ± 15,4





         Relaxation (%)





3,6 ± 1





3,4 ± 1,1





3,6 ± 1,3





         Length (cm)





26 ±  5,2	          P<0,05 1,2





28 ± 8,9





22 ± 5





         Pressure (mmHg)
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