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Epidemiology

Systemic sclerosis (SSc, scleroderma) is a connective tissue disease characterized by
vasculopathy, fibrosis, and immune dysfunction with a prevalence varying from 30 to 443
per million population (1). SSc classification criteria (2) do not incorporate the
gastrointestinal tract (GIT) manifestations that are often present in this disease, despite the
fact that GIT involvement produces substantial morbidity and is the most commonly
involved internal organ in SSc (3). The GIT is the presenting disease feature in 10% of SSc,
occurs during disease course in up to 95% of individuals, and is responsible for 6-12% of
mortality in SSc patients (4). Malabsorption, gastroesophageal reflux, nausea, vomiting,
diarrhea, and constipation are some of the GIT complications that occur in this population,
and despite varying degrees of disease severity from mouth to anus, SSc GIT involvement
significantly impairs quality of life in almost all patients (5, 6). Severe GIT involvement in
up to 8% of SSc patients is associated with a high morbidity and poorer outcome (7, 8).

Pathogenesis and Pathophysiology

The specific pathogenesis of GIT involvement is complex and not adequately understood,
but neuropathy progressing to myopathy with eventual fibrosis has been proposed (8). The
pathophysiology of GIT involvement is thought to parallel other organ involvement in SSc
with fibro-proliferative vascular lesions of small arteries and arterioles, increased production
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of various pro-fibrotic growth factors, and alterations of innate, humoral and cellular
immunity (9, 10). While the role of immune dysfunction has not been adequately
characterized, environmental factors may trigger the initial endothelial cell injury, which
results in release of reactive oxygen species, chemokines, and cytokines that activate and
recruit chronic inflammatory cells, including T- and B-lymphocytes and macrophages (8).

Animal models for SSc described in the literature demonstrate that there are a number of
induced and spontaneous systems mimicking certain inflammatory, immunologic, or fibrotic
aspects of the disease, which provide contexts in which to study various aspects of this
complex disorder (11). However, the most extensive GIT work has been done in the
transgenic (TG) mouse strain TBRIIAk-fib, which is characterized by ligand-dependent up-
regulation of transforming growth factor-p (TGF-B) signaling. Quantitative polymerase
chain reaction results of TG GIT fibroblasts showed evidence of up-regulated collagen
transcription and non-canonical TGF-f signaling pathways (12).

The concept of GIT cell-mediated immunity in SSc is supported by biopsy specimens which
demonstrate an increase in endothelial/lymphocyte activation leading to a pronounced
increase in the CD4+/CD8+ ratio, and Type 2 helper (Th2) polarization (13). The classic
Th2 cytokines interleukin (IL)-4 and IL-13 are not only pro-fibrotic, but upregulate humoral
immunity by inducing immunoglobulin production (14). Of interest, immunoglobulins
isolated from the serum of SSc patients interfere with cholinergic-mediated contraction of
the GIT, a phenomenon which is most intense early in the disease and more extensive later
in the disease, when both smooth muscle and myenteric neurons are involved (15-17). These
circulating anti-muscarinic 3 receptor (M3-R) autoantibodies block cholinergic
neurotransmission by inhibition of acetylcholine release and thus, the ability of the smooth
muscle in the GIT to respond to stimuli. As fibroblasts become activated into myofibroblasts
by transforming growth factor-g (TGF-B), excess collagen is produced, which causes
structural damage and also impaired motility. The result of these processes is a dysfunctional
GIT, which contributes to Barrett’s esophagus, gastroparesis, malabsorption, and fecal
incontinence.

Distribution of Involvement

Oral involvement in SSc may include perioral fibrosis, sublingual frenulum thickening, or
secondary Sjogren’s syndrome, all of which can predispose patients to malnutrition due to
reduction of oral aperture and intake (18, 19). Dental changes due to bone reabsorption may
affect mastication and result in tooth loss (20).

In SSc patients, the esophagus is the most commonly affected organ of the GIT, occurring in
up to 90% of patients and resulting in symptoms of heartburn, regurgitation and dysphagia
(21). However, up to 30% of SSc patients may have asymptomatic esophageal involvement;
thus, establishing a diagnosis of GIT involvement in an SSc patient (particularly early in the
disease course) may present a challenge for the physician (22). Decreased peristalsis in the
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lower two-thirds of the esophagus with associated reduction of lower esophageal sphincter
tone is classically defined as a patulous esophagus on imaging in SSc patients. Esophageal
dysmotility is more severe in SSc patients with a longer disease duration and is associated
with interstitial lung disease (ILD) due to micro-aspiration (23, 24). This latter association is
particularly important to note, as chronic cough and asthma may be attributed to
gastroesophageal reflux disease (GERD) and warrants assessment. Long-standing GERD is
associated with both stricture formation and Barrett’s esophagus, which is a risk factor for
esophageal adenocarcinoma (21).

Stomach involvement in SSc includes gastric antral vascular ectasia (GAVE) and
gastroparesis. Most patients with GAVE present with iron-deficiency anemia, however,
GAVE itself may be the presenting SSc disease feature (25). While the pathogenesis of
GAVE has been proposed to be similar to that of the immune-mediated development of
telangiectases, further studies are needed to understand auto-antibody associations (26). In
SSc, gastroparesis is due to autonomic dysfunction in the stomach, which causes impaired
gastric compliance and delayed gastric emptying. Up to 50% of SSc patients complain of
early satiety, nausea, bloating, and abdominal pain (27).

Small intestine

Liver

Colon

The second most commonly involved aspect of the GIT is the small intestine. Reduction in
gastric acid and hypomotility of the small bowel may result in small intestinal bacterial
overgrowth (SIBO), which occurs in up to 50% of SSc patients (28). Other small intestine
manifestations including pneumatosis cystoides intestinalis and pseudo-obstruction are also
thought to be related to motor impairment due to decreased smooth muscle contractility (29,
30). Jejunal diverticula may occur in areas of muscle atrophy.

The most common liver disease associated with SSc is primary biliary cirrhosis (PBC),
which is also associated with an anti-centromere auto-antibody. The prevalence of PBC in
SSc has been reported to be 2-22% and increases when anti-mitochondrial antibodies, MIT3
and gp100 are employed for diagnosis (31). The prognosis of SSc-PBC is better than that of
PBC alone, with a slower progression to end stage liver disease (32). Overlap conditions
with autoimmune hepatitis, idiopathic portal hypertension, intrahepatic portal hypertension
due to nodular regenerative hyperplasia, and primary sclerosing cholangitis have been
reported in SSc (33-35).

Colonic involvement is present in 20-50% of SSc patients (27) and is typically due to a
reduction in colonic matility and prolonged transit due to an impaired gastrocolic response
(36-38). Severe constipation may result in fecal impaction. Other complications of colonic
involvement in SSc may include megacolon, transverse and sigmoid colonic volvulus,
telangiectasia, stenosis, as well as “wide mouth” diverticula and stercoral ulceration (39).
Intestinal pseudo-obstruction is a clinical syndrome that may complicate SSc; it is
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characterized by obstructive symptoms in the absence of a mechanical etiology and is
thought to be due to impaired colonic propulsion (36).

Anorectal involvement occurs in 50-70% of SSc patients, with fecal incontinence affecting
up to 40% of patients (40). Internal anal sphincter smooth muscle changes due to neuropathy
or myopathy with resultant impaired inhibitory response is thought to be the etiology of
fecal incontinence in SSc (41-43).

¢ Evaluation

Irrespective of sicca symptoms, regular dental care is indicated as mandibular resorption,
dental loss, and possible increase in tongue carcinoma have been reported in SSc (20, 44,
45). Assessment of oropharyngeal dysphagia and aspiration risk should be considered in SSc
patients as the lower pharynx may be involved in SSc (46, 47).

Esophageal symptoms may include volume reflux, nausea, vomiting, heartburn, and
dysphagia. The first line of investigation for esophageal symptoms in SSc is generally
esophagogastroduodenoscopy (EGD), which can be diagnostic for esophagitis attributable to
etiologies such as eosinophilic or candidiasis as well as (pre-) cancerous changes, and
therapeutic for esophageal strictures (21, 48). If stricture formation is suspected, a barium
swallow can identify severity. The impact of GERD on symptoms can be assessed by pH
monitoring, a procedure often done on anti-reflux medications to assess therapeutic efficacy.
The effect of peristalsis on symptoms can be assessed by impedance that can be performed
alone or in combination with pH monitoring. Manometry is used to diagnosis motility
disorders by measuring pressure profiles in the esophagus. High-resolution esophageal
manometry has further enhanced the ability to study motility in much greater detail by
providing pressure measurements at more levels along the esophagus (49).

Abdominal pain and distention is often treated empirically as SIBO prior to any formal
investigation due to the high costs, invasiveness, inconvenience to patients, lack of
standardization and sampling error associated with testing. However, if these symptoms fail
to respond to antibiotics further investigation should be pursued (21). Diagnostic tests for
SIBO include culture of duodenal aspirate during EGD and the hydrogen breath test. If
gastroparesis is suspected, a gastric emptying study is indicated prior to initiation of pro-
kinetics (48). A SSc patient with an iron deficiency anemia requires an EGD for
identification and treatment of GAVE.

Small intestine

Capsule endoscopy may also be used to evaluate the esophagus, small bowel, and colon with
possible identification of occult gastrointestinal bleeding from GAVE. Additional testing of
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small bowel complications in SSc may include qualitative fecal fat if exocrine pancreatic
insufficiency is considered or measurement of fat soluble vitamins if malabsorption is
suspected (50).

An abdominal radiograph and/or computer tomography (CT) scan of the abdomen are often
obtained to assess for intestinal pseudo-obstruction in patients with severe abdominal pain
associated with distention. Stool studies, including testing for Clostridium Difficile, may be
indicated for patients with diarrhea. Colonoscopy can identify telangiectasia and is indicated
in SSc over the age of 50 for malignancy screening.

Anorectal manometry can be used to assess fecal incontinence in SSc, however, manometric
changes may appear before clinical symptoms appear (51), highlighting the challenge of
ordering invasive testing. Magnetic resonance (MR) defecography is a noninvasive test that
uses magnetic resonance imaging to obtain images at various stages of defecation to evaluate
how well the pelvic muscles are working and provide insight into rectal function. A balloon
expulsion test is a procedure which places a fluid-filled balloon into the rectum in order to
measure expulsion time and assess whether the rectoanal inhibitory reflex is intact, meaning
that the internal anal sphincter demonstrates appropriate transient relaxation in response to
rectal distention.

The risk for malnutrition is reported in the range of 18-56% among SSc populations
screened by questionnaire and bioelectrical impedance analysis (52, 53); thus, patients
should be screened at diagnosis and annually (54). Unfortunately, traditional markers of
nutritional status, including current body mass index and serum albumin do not seem to be
good indicators of malnutrition in SSc (55, 56). Nonetheless, once identified, malnutrition
should be closely monitored and effectively treated (54).

Physical Exam Findings

The physical exam for assessment of GIT manifestations can be rather nonspecific, however,
there are a few notable findings specific to SSc that are worth highlighting. The oral exam
can identify patients that will benefit from ancillary services from speech and swallow
therapists as well as dentists and orthodontists (18, 19) (Figure 1). Irrespective of the GIT
involvement, cutaneous telangiectases may be a clinical biomarker for pulmonary vascular
disease, and thus are an important physical exam feature (58).

An abdominal exam is always important to perform in SSc patients. A low threshold for
abdominal imaging is indicated for assessment of pseudo-obstruction (59). Anorectal exam
may reveal rectal prolapse and direct appropriate referral.
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Management of Gastrointestinal Manifestations

GIT management involves an integrated approach of patient education for lifestyle
modification, medical therapies, and ancillary services for nutrition support (21). Patient
questionnaires may be used to identify symptoms and assess the social and psychological
contribution to symptoms; therefore, they are an important aspect of clinical decision
making (60). The Patient-Reported Outcomes Measurement Information System (PROMIS)
GIT symptom item bank contains 60 items that capture 8 Gl-specific symptom scales, and is
available at no cost with minimal respondent burden (61).

Behavioral Considerations and Interventions

Most GIT symptoms in SSc are managed through supportive therapies and symptom control,
of which behavioral modification is an important component. For example, sicca syndromes
in SSc patients often lead to cavities and ulcerations; thus, adequate hydration and routine
dental hygiene are important factors in maintaining oral health (62). Microstomia can be
managed through rehabilitation therapies, such as orofacial stretching programs. However,
the long term efficacy of adaptive oral hygiene devices and orofacial exercise is unclear.
Yuen, et al. explored orofacial exercise programs, which showed a 2.8 mm difference at 3
months, but no difference at 6-months. The lack of effect at 6-months may be related to poor
adherence to the program, since it required about 30 min/day of orofacial exercises (63, 64).

Lifestyle modifications are an important aspect of GERD management and include
maintaining a healthy weight and avoiding alcohol and tobacco products. Not eating more
than three hours before reclining and elevation of the head of the bed while sleeping may
also help reduce acid symptoms (65). Dietary modification to identify food intolerance
associations with functional GIT symptoms may be helpful (66). In particular, if
gastroparesis is present, a low residue diet with frequent small meals can reduce symptoms.
Adequate hydration and minimizing constipating medications are an important aspect of
constipation management. Increased fiber intake should be used cautiously in patients with
concurrent SIBO (48). Behavioral therapies such as pelvic floor exercises may help patients
with fecal incontinence.

Patients that have difficulty maintaining normal oral nutrition will benefit from educational
support from a dietician. Multivitamin replacement should be guided by laboratory testing
(48). Patients with a reduced oral aperture may benefit from education regarding
mechanically soft food, as well as consultation with an oral surgeon. Patients with intestinal
pseudo-obstruction often require hospitalization for bowel rest, intravenous fluids, and
correction of electrolyte abnormalities. Patients with intestinal failure may require total
parenteral nutrition (TPN), as post pylori jejunal tube feeding becomes more difficult with
small bowel involvement (67).

Pro-motility therapeutics

Motility of the entire Gl tract can be affected in SSc. Avoidance of drugs that can impair
maotility is a first step in management. Drugs such as anticholinergics, opiates, and non-
dihydropyridine calcium channel blockers (often used for Raynaud’s management) can be
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responsible for dysmotility in SSc patients. Thus, an active medication administration review
is an important step at all SSc patient visits. Opiate antagonists such as methylnatrexone,
alvimopan, and naloxone can be used concurrently to help reverse dysmotility effects of
opiates (67). If opiates must be used for pain management, tramadol has fewer effects on
motility, and methadone may have a better side effect profile (67).

Metoclopramide is presently the only U.S. Food and Drug Administration (FDA) approved
medication for treatment of gastroparesis. However, the FDA requires a boxed warning and
risk mitigation strategy for metoclopramide-containing drugs, and warns against chronic use
of these products to treat gastrointestinal disorders (68). Metoclopramide is a dopamine
receptor antagonist (D2) which also activates 5-hydroxytryptamine (5HT4) receptors for the
combined effect of increased peristalsis of the duodenum and jejunum, increased tone and
amplitude of gastric contractions, and relaxation of the pyloric sphincter and duodenal bulb,
while simultaneously increasing lower esophageal sphincter tone (67). It is a commonly
used pro-kinetic, but may lead to significant neurological side effects such as tardive
dyskinesia. Domperidone is another D2 antagonist with a better side effect profile related to
less penetration through the blood-brain barrier. I1ts main adverse side effect is
hyperprolactinemia. However, domperidone is not as available in the U.S. While the effect
of this drug on gastric motility has been studied in diabetic gastroparesis (69), its use in SSc
requires further research.

Cisapride is another 5HT-4 agonist which has been studied in reflux esophagitis in SSc, but
has since been withdrawn from the market due to concern for cardiac arrhythmias (69).
Cisapride increases acetylcholine release from the myenteric plexus and is thought to
increase lower esophageal sphincter pressure and gastric emptying through increases in
esophageal contracting amplitudes and in the number of gastric contractions (70). Another
high affinity 5HT-4, prucalopride, is still being studied for pro-matility for chronic intestinal
pseudo-obstruction (67), but is not yet approved by the U.S. Food and Drug administration.

Histamine (H2) blockers reduce acid production but, based on animal studies, may also
stimulate gastric motility through an inhibitory effect on acetylcholinesterase which in turn
increases cholinergic tone. Ranitidine demonstrates this effect to a greater extent, compared
to cimetidine and famotidine. However, the degree to which this phenomenon is operative in
humans is unclear. Interestingly, a study of SSc patients revealed that the lower esophageal
sphincter pressure was increased significantly by both intravenous cimetidine and
famotidine. However, only famotidine caused a significant esophageal pressure rise in
patients without an increase of gastric motility. These findings suggest that the inhibition of
lower esophageal acetylcholinesterase activity and gastric acid secretion may be involved in
the mechanisms of action of cimetidine and famotidine (70).

Buspirone, which is usually prescribed as an anxiolytic, binds the endogenous
neurotransmitter serotonin (5-hydroxytryptamine, 5-HT). Because SHT1A receptors have
been found to have a strong impact on esophageal peristalsis and LES function, buspirone’s
ability to augment esophageal motility was studied in a 4-week open label trial of a small
group of SSc patients. This medication was found to increase LES pressure and improve
GERD symptoms, but not dysphagia or chest pain (68).

Rheum Dis Clin North Am. Author manuscript; available in PMC 2019 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Frech and Mar

Page 8

Erythromycin in lower doses than those required for antibiotic effectiveness is believed to
act as a motilin agonist as well as motilin mimic, thus stimulating gastric peristalsis.
Accordingly, erythromycin was found to be beneficial in a case where food stasis resulted in
esophagitis (71). However, it appears to have little effect on the small intestine. Moreover,
tachyphylaxis can occur with prolonged administration of erythromycin. Newer motilin
agonists are in development for gastroparesis (72)

In a case study of three patients with connective tissue disorders and chronic intestinal
pseudo-obstruction refractory to metoclopramide, domperidone and cisapride, octreotide and
antibiotics were found to be beneficial in improving intestinal motility (73). While
stimulation of phase I1l migrating motor complexes in the intestines by octreotide was the
purported mechanism of action, the concurrent treatment of SIBO for improved motility
must be considered when approaching functional motility disorders in SSc patients.
Similarly, a recent study found that ghrelin, which works through increasing postprandial
gastric motility, stimulated increased gastric emptying in ten SSc patients (74). Of note,
postprandial satiety was not improved with treatment, suggesting that there may be other
factors involved with the patients’ symptoms, which again highlights the importance of co-
management of other GIT issues such as SIBO.

SIBO Treatment

Treatment of SIBO involves treating the underlying disease. Dysmotility is thought to be a
predisposing factor so treatment as described above may offer some relief. Nutritional
modifications can also provide some benefit through elimination of simple sugars and
lactose (75). Antibiotics appear to be more effective than placebo for breath test
normalization in patients with symptoms attributable to SIBO, and breath test normalization
may correlate with clinical response. Specific antibiotic dosing and cycling
recommendations are limited by evidence based on weak and heterogeneous study designs,
as well as small sample sizes (76). Several broad-spectrum systemic antibiotics such as
fluoroquinolones, metronidazole, tetracycline, amoxicillin-clavulanic acid, and
chloramphenicol, have been used to manage SIBO, but adverse effects are commonly
reported (77, 78). Rifaximin, which is a non-absorbable antibiotic, is effective and safe for
the treatment of SIBO. However, it may not be available to certain patients due to its cost
and formulary restrictions (77). Of note, probiotics supplementation may effectively
decontaminate SIBO and relieve abdominal pain, but has been ineffective in preventing
SIBO (79). Furthermore, the association of proton pump inhibitors with SIBO warrants
consideration in SSc patients (80).

Fecal incontinence management

Fecal incontinence in SSc may be related to both neurogenic factors, as well as fibrotic
weakening of the muscle walls. Consequently, management may include a combination of
anti-diarrheal medications and dietary interventions in order to improve stool consistency.
As discussed above, consideration of concurrent SIBO is important (78). In small studies of
fecal incontinence, sacral stimulation was shown to be beneficial through both temporal (81)
and permanent sacral nerve stimulation (82), however, further studies are needed in SSc to
define the role of these procedures.

Rheum Dis Clin North Am. Author manuscript; available in PMC 2019 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Frech and Mar

Page 9

Surgical intervention

Surgical options for fecal incontinence in SSc are often associated with both poor results and
complications (81). Endoscopic intervention is necessary for management of stricture,
GAVE, and feeding tube placement for nutritional support. Surgical interventions such as
venting gastrostomy, gastrectomy, or gastric stimulators have a high risk of associated
complications and are not recommended (48).

Liver disease

Liver disease comprises approximately 1.1% of GIT involvement in SSc, which includes
autoimmune hepatitis and PBC (83). Important considerations in the management of liver
disease include hepatic dosing of medications metabolized by the liver and cautious use of
prednisone. In SSc patients, prednisone use increases the risk of scleroderma renal crisis. A
case series of five patients with autoimmune hepatitis and SSc patients suggested that
prednisone use was not associated with adverse effects (83). It is unclear what conclusions
may be drawn from this small sample size, though most would agree that blood pressure
education and monitoring is imperative. In patients with concurrent autoimmune hepatitis
and PBC, consultation with hepatology is indicated. For patients with PBC, treatment with
medications such as ursodeoxyholic acid is indicated for therapeutic relief of clinical
symptoms such as itch, as well as cirrhosis prevention.

Adverse Effects of Medications

Medical therapeutics for SSc have several important considerations. Long-term
consequences of acid suppression in SSc patients have not been assessed and risks of enteric
infection and effects on absorption of vitamins and minerals have not been clarified in this
patient population. Adverse drug reactions, such as reflux exacerbation associated with
calcium channel blockers and the constipating effect of pain medications, should be
considered. Adverse drug reactions related to pro-kinetic agents include development of
medication tolerance with prolonged use, and as these agents may prolong the QT interval
resulting in serious arrhythmias, a baseline electrocardiogram should be obtained. Of note,
while erythromycin can treat gastroparesis through its effects on motilin, it can also decrease
small intestinal motility. Immunosuppressive medications, particularly those which target
fibrotic cytokines and intravenous immunoglobulin (IVV1G), are potentially promising for
treatment of SSc and warrant further study (8). However, their effects on the GIT in
particular, are largely unknown.

Conclusion

Gastrointestinal tract involvement in SSc is associated with significant morbidity and
mortality. An improved understanding of the pathogenesis and treatment of GIT involvement
in SSc will require longitudinal, multi-center investigations that incorporate noninvasive
testing as well as detailed histopathological studies and identification of biomarkers.
Initiation of medical therapeutics in SSc patients requires a step-wise approach that
incorporates diagnostic testing, and patient education and nutritional support are imperative
in all patients with the diagnosis of SSc.
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Key Points

. The gastrointestinal tract (GIT) is the most commonly involved internal organ
in Systemic Sclerosis (SSc).

. GIT management involves an integrated approach of patient education for
lifestyle modification, medical therapies, and ancillary services for nutrition
support.

. Medical therapeutics for SSc have several important considerations that

require an understanding of potential adverse effects.
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Synopsis

While classification criteria for systemic sclerosis (SSc) do not incorporate the
gastrointestinal tract (GIT) manifestations that are often present in this disease, the GIT is
the most common internal organ involved. Pathophysiology of GIT involvement is
thought to be similar to other organs in SSc with fibro-proliferative vascular lesions of
small arteries and arterioles, increased production of pro-fibrotic growth factors, and
alterations of innate, humoral and cellular immunity. These processes result in
neuropathy progressing to myopathy with eventual fibrosis. As such, proper diagnostics
and therapeutics for SSc-GIT involvement require the treating physician to have an
understanding of an integrated approach and potential medication adverse effects.
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Figure 1.
Systemic Sclerosis Oral Physical Exam Findings: (A) Frenulum thickening, (B)

Telangiectasia, and (C) Reduced Oral Aperture
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Table 1

Systemic Sclerosis GIT involvement and Testing

Balloon expulsion test

Organ Involvement Diagnostic Evidence Citation

Oral Cavity Peri-oral fibrosis Sicca Perioral tethering and Sublingual frenulum thickening on exam | (18, 19, 46, 47)
Oropharyngeal dysphagia | Barium swallow with fluoroscopy

Mandibular resorption on radiography

Esophagus GERD EGD (21, 57)
Esophagitis pH-monitoring
Stricture Modified Barium Swallow
Barrett’s esophagus Impedance monitoring
Patulous esophagus Manometry

Stomach GAVE EGD (36, 48)
Dysmotility Gastric Emptying Study

Small intestine | SIBO Hydrogen breath testing (27)
Telangiectasia Capsule endoscopy
Malabsorption Fecal fat quantification

Liver PBC Anti-Mitochondrial Antibody (8,31)

Liver biopsy

Colon Constipation Colonoscopy 27)
Pseudo-obstruction Abdominal radiograph or CT

Anus Fecal Inc ontinence Manometry (40)
Rectal Prolapse Defecography
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