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    Chapter 17   
 The Impact of Multiple Sclerosis 
on Gastrointestinal System Function                     

       David     J.     Levinthal       and     Klaus     Bielefeldt     

    Abstract     MS patients commonly experience symptoms related to dysregulated 
gastrointestinal function, and these problems contribute to signifi cant impairment in 
quality of life. Oropharyngeal dysphagia and anorectal dysfunction have tradition-
ally garnered the most attention due to their more obvious impacts on daily func-
tions. For example, convergent evidence suggests a prevalence of oropharyngeal 
dysphagia in 25–40 % of all MS patients. Similarly, anorectal dysfunction is quite 
common with ~40 % of MS patients reporting constipation and ~25 % reporting 
frequent fecal incontinence. In addition, many MS patients experience mixed forms 
of anorectal dysfunction with both constipation and fecal incontinence. There are a 
diverse range of potential pathophysiological mechanisms that contribute to these 
problems, including general impairments in skeletal motor function that are typi-
cally experienced by MS patients. However, recent research has revealed that gas-
trointestinal symptoms in the MS population are not limited to oropharyngeal 
dysphagia and anorectal dysfunction, but include dyspepsia and abdominal pain. 
The latter associations may reveal a broader impact of MS disease beyond impair-
ments in skeletal motor function to include disruptions in the central neural regula-
tion of autonomic and/or sensory processing. Despite the signifi cant impact of 
gastrointestinal dysfunction on MS patient quality of life, there remains a paucity of 
published literature on therapeutic options for these disorders in this patient popula-
tion. Thus, there is a compelling need to develop effective treatment options that 
should translate into improved patients’ quality of life. Collaborative work between 
neurologists and gastroenterologists will have the best chance to advance the fi eld 
and to optimize the care of MS patients suffering from symptoms related to impaired 
gastrointestinal function.  
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      Introduction 

 The complex and integrative functions of the gastrointestinal (GI) system require a 
fi ne coordination of skeletal muscle movements, sensory feedback, and autonomic 
nerve activity, all of which are infl uenced by the central nervous system. Thus, it is 
not surprising that impairments in GI system function are frequently experienced by 
patients with central nervous system disorders such as multiple sclerosis (MS). 
However, MS does not have a uniform presentation nor is it a static disorder. The 
specifi c location and extent of neuroinfl ammation and neuronal dysfunction varies 
greatly between patients and even within an individual patient over time. Therefore, 
the various impacts of MS disease on gastrointestinal function are inherently vari-
able between patients and even within single individuals over time. Yet, despite this 
heterogeneity in the potential physiological impacts of MS disease, there are some 
general patterns of GI-related symptoms that many MS patients experience during 
the course of their illness. The aim of this chapter is to review what is currently 
known about the nature and prevalence of some of the more common gastrointesti-
nal symptoms observed in MS disease. The discussion will also focus on contribut-
ing pathophysiological mechanisms and the unique management challenges posed 
by several of these problems. While the focus of our discussion is on MS, many of 
the problems described and their treatment approaches are relevant for other dis-
eases of the central and/or peripheral nervous system that also impact GI function in 
patients with impaired sensory, motor, and/or cognitive function.  

    Prevalence of Gastrointestinal Symptoms in Multiple Sclerosis 

 The classical evaluation and treatment of patients with multiple sclerosis placed an 
emphasis on skeletal muscle function and the impact of the disease on mobility. Yet, 
impairments of skeletal muscle function not only affect mobility, but can compro-
mise swallowing (deglutition), urination, and defecation. The normal processes of 
ingestion and elimination require highly coordinated patterns of voluntary skeletal 
muscle activity as well as refl exive activity that are collectively integrated within the 
spinal cord, brainstem, and higher-order neural systems. Thus, deglutition and elim-
ination processes can be quite sensitive to even subtle disruption in such neural 
regulation. Because impairment of deglutition and elimination are common in mul-
tiple sclerosis patients [ 22 ] and contribute to poor quality of life, these symptoms 
have become recognized as important markers of MS disease. For at least the past 
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25 years, impairments in swallowing, urination, and defecation have been incorpo-
rated into widely used patient assessment instruments, such as the expanded dis-
ability status scale (EDSS) [ 26 ]. 

    How Common Are Problems with Deglutition in Multiple 
Sclerosis Patients? 

 The specifi c answer refl ects the methodology used to assess oropharyngeal dyspha-
gia, the predominant form of dysphagia experienced in this population. These study 
methods range from standardized symptom questionnaires to more direct, objective 
methods such as fi beroptic visualization endoscopic evaluations of swallowing 
(FEES), electrophysiological study of swallowing (EPSS), or dynamic fl uoroscopic 
methods such as videofl uoroscopic swallowing study (VFSS) using contrast radiog-
raphy. Distinguishing the methodology of assessment is important because patients 
may experience symptoms of dysphagia with or without objective abnormalities in 
the motor domain [ 53 ]. For example, subtle sensory abnormalities of input from the 
mouth, tongue, and posterior pharynx may lead to changes in the perceived timing 
of bolus movement during swallowing that could drive symptom reporting, even if 
the overall motor pattern is largely intact as assessed by the currently accepted stan-
dard methods. Dysphagia prevalence may also vary in different MS disease sub-
groups, such as those with primary progressive disease versus relapsing remitting 
disease [ 9 ], or in patients with differing MS disease severity [ 12 ]. In this context, it 
is not surprising that the published literature shows a range of prevalence estimates 
for dysphagia in large groups of MS patients with heterogeneous mixes of disease 
subtypes and severity. A review of 11 studies [ 1 ,  2 ,  4 ,  5 ,  9 ,  11 ,  12 ,  21 ,  27 ,  39 ,  49 ] 
that used either symptom questionnaires and/or objective visualization measures to 
assess dysphagia shows that the prevalence of swallowing disorders among patients 
with multiple sclerosis is likely between 25 and 40 % (Fig.  17.1a ). As shown in 
Fig.  17.1a , the variability in prevalence estimates is high for small studies, but con-
verges to a smaller range in studies with larger numbers of study participants. 
Although the reported data may be skewed due to tertiary referral center bias or 
failure to stratify for disease subtypes or MS symptom severity, it nonetheless dem-
onstrates the potential importance of this often underappreciated problem.

       What Is the Prevalence of Anorectal Dysfunction in Multiple 
Sclerosis Patients? 

 Anorectal dysfunction is a common complaint among patients with MS. Patients 
with MS commonly have a variety of impairments in the strength and recruitment 
of pelvic fl oor muscles that are critical for coordinating the timing and effi cacy of 
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defecation, as well as for maintaining fecal continence. Furthermore, impaired 
colonic motility may result from either a direct impact of MS disease, or as a side 
effect of medications used to alleviate other MS-related symptoms, and contribute 
to problems with defecation. Finally, the initiation of defecation requires effective 
straining, which can also be impaired as the illness advances to include ineffective 
recruitment of abdominal wall muscles needed to increase intraabdominal pressure. 
Collectively,  anorectal dysfunction  or  bowel dysfunction  are general clinical terms 
that incorporate symptoms of constipation or fecal incontinence. Constipation and 
fecal incontinence can exist in isolation or occur together. As with the studies of 
dysphagia in MS patients, there is a range of published prevalence estimates for 
constipation and fecal incontinence in this population. This is again likely due to 
differences in study methodology, as different studies use varying defi nitions of 
constipation and/or fecal incontinence. Most prevalence studies have used general 
consensus criteria and a combination of patient self-assessments and validated scor-
ing systems. Some additional studies incorporate physiological markers (such as 
whole gut transit time assessed with Sitz markers) in combination with reported 
symptoms. We recently examined the published literature on the prevalence of ano-
rectal dysfunction in the multiple sclerosis population [ 35 ]. As shown in Fig.  17.1b , 
our review reported a range of prevalence estimates for constipation across 17 stud-
ies (cited in [ 35 ]). However, studies with larger populations generally converged 
with estimates close to 40 %, which thus represents the best estimate for the true 
prevalence of constipation in MS patients and is consistent with the clinical experi-
ence of the authors. The prevalence of fecal incontinence in MS patients is lower 
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  Fig. 17.1    Prevalence estimates for dysphagia ( a ), constipation ( b ), fecal incontinence ( c ), and 
mixed constipation and fecal incontinence ( d ) in patients with MS       
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than constipation. As seen in Fig.  17.1c , our same review reported prevalence esti-
mates of fecal incontinence in MS patients from 19 studies (cited in [ 35 ]), most of 
which were smaller studies involving fewer than 50 patients. Therefore, there was 
signifi cant variability in the estimate of symptom prevalence of fecal incontinence 
in this population. In studies with greater than 100 MS patients, the range of esti-
mates was still wide-ranging, from 3.4 to 51 % [ 35 ]. It is generally accepted that the 
typical prevalence of fecal incontinence in the general population is on the order of 
~10 % [ 7 ]. Despite the described shortcomings of published studies, the aggregate 
data clearly indicate a higher prevalence with ~25 % of MS patients experiencing 
fecal incontinence. Finally, the prevalence of the mixed form of anorectal dysfunc-
tion (i.e., patients experience both constipation and fecal incontinence) is less clear, 
with a wide range of estimates from between 6 and 52 % of MS patients (Fig.  17.1d ) 
[ 35 ]. Although mixed forms of anorectal dysfunction are likely less common than 
the isolated occurrence of constipation or incontinence, this population of MS 
patients constitutes an important subgroup that poses signifi cant therapeutic chal-
lenge for clinicians. 

 The impact of multiple sclerosis on gastrointestinal function may not be limited 
to impairments in skeletal muscle coordination, and historically, this possibility has 
received less attention. Depending upon the specifi c location of MS lesions and the 
severity of neuroinfl ammation, there could be a range of potential disruptions to the 
central neural circuits that govern sensation and autonomic regulation. Such central 
neural circuit disruption could directly generate gastrointestinal symptoms beyond 
the aforementioned diffi culties with deglutition and defecation. However, the range 
of GI symptoms typically experienced by MS patients has not been well estab-
lished. To address this gap in knowledge, we recently conducted a large, compre-
hensive survey to assess the extent and prevalence of GI symptoms in MS patients 
[ 27 ]. In this study, the validated Rome III questionnaire was used to assess the 
prevalence of GI symptoms in a single center cohort of 218 patients with MS dis-
ease. Our analysis showed that the majority of patients (66 %) experienced at least 
one chronic GI symptom. Not surprisingly, we reconfi rmed the presence of dyspha-
gia (21 %), constipation (37 %), and fecal incontinence (15 %) in our cohort, with 
prevalence estimates that generally correspond to other studies (see Fig.  17.1 ). 
However, we also discovered a fairly high prevalence of dyspepsia (28 %) and 
abdominal pain (14 %), symptoms which are not traditionally regarded as being 
associated with MS (Fig.  17.2 ). Dyspepsia incorporates symptoms of early satiety, 
postprandial fullness, and epigastric discomfort and points toward dysfunction in 
the sensory and motor function of the stomach. The neural mechanisms that inte-
grate these functions are distinct from those that drive impaired skeletal muscle 
coordination, and therefore MS patients may have dyspepsia but no dysphagia or 
anorectal dysfunction. Further evidence for disruption in the normal motility or 
sensory function of the GI tract in MS patients is the signifi cant number of patients 
that reported bloating, belching, and nausea (Fig.  17.2 ). Thus, patients with MS 
may suffer from a variety of GI symptoms, and these symptoms are not constrained 
to mechanisms dependent upon impaired control of skeletal muscle function, but 
rather may involve more global dysfunction of sensory and autonomic regulation.

17 The Impact of Multiple Sclerosis on Gastrointestinal System Function



314

        Pathophysiological Mechanisms and Treatments 
for MS-Associated Dysphagia 

 Swallowing involves the successful manipulation and propulsion of ingested mate-
rial from the oral cavity into the stomach while simultaneously preventing material 
from entering the proximal airway. Although swallowing can be triggered volition-
ally, many aspects of the process rely on highly coordinated patterns of activity 
among dozens of striated muscles within the oropharynx and proximal esophagus. 
This aspect of swallowing (deglutition) is referred to as the  oropharyngeal phase , 
and disruption in this phase defi nes  oropharyngeal dysphagia . Swallowing also 
requires the coordination of skeletal and smooth muscle activity within the tubular 
esophagus and sphincteric structures. This latter aspect of swallowing is referred to 
as the  esophageal phase , and disruption in this phase defi nes  esophageal dysphagia . 
The precise interplay of muscle movements that support normal swallowing requires 
intact sensory, motor, and autonomic nerves, with appropriate refl exive integration 
within the central nervous system. Hence, the symptom of dysphagia can result 
from any disturbance within these varied sensorimotor and autonomic systems. MS 
patients are particularly vulnerable to developing dysphagia given the likelihood 
that the disease causes neural dysfunction within one or more of the distributed 
CNS sites required to coordinate optimal swallowing. However, normal esophageal 
peristalsis that propels an ingested bolus along the smooth muscle portion of the 
esophagus is largely preprogrammed by the enteric nervous system. As enteric neu-
rons are not directly affected by a central demyelinating process, most MS patients 
experience oropharyngeal dysphagia rather than esophageal dysphagia [ 39 ,  48 ]. 
Although many clinical studies have demonstrated an association of severe oropha-
ryngeal dysphagia with more severely progressed MS-related disability [ 9 ,  12 ,  39 ], 
even patients with mild or moderate MS disease severity can experience some 
degree of oropharyngeal phase impairments in swallowing [ 39 ]. 

  Fig. 17.2    Prevalence of 
gastrointestinal symptoms 
in a single center cohort of 
218 MS patients as 
assessed by the Rome III 
questionnaire (Modifi ed 
from Levinthal et al. [ 27 ])       
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 MS-related dysphagia remains an important and active area of research because 
the clinical consequences of untreated dysphagia can be severe. Beyond its potential 
impact on nutrition, oropharyngeal dysphagia carries an inherently high risk of 
aspiration pneumonia if left unaddressed. Indeed, some MS patients with severe 
oropharyngeal dysphagia ultimately require long-term restrictions on oral intake to 
minimize the likelihood of aspiration. While behavioral modifi cations, food choices, 
and manipulations of food consistency potentially mitigate this risk, there are few 
effective therapies to improve the true underlying problem. Prolonged oral restric-
tion may require the placement of a percutaneous gastrostomy (PEG) tube. While 
PEG tube placement may ensure adequate enteral alimentation, it can signifi cantly 
interfere with patient quality of life. We recently reviewed patterns of hospitaliza-
tion and treatments in MS patients. We found that slightly less than 1 % of all 
MS-related hospital admissions were associated with the placement of a gastros-
tomy tube, which was presumably performed due to patient diffi culties with oral 
intake in the context of oropharyngeal dysphagia [ 36 ]. Unfortunately, the rate of 
gastrostomy tube placement remained stable between 2001 and 2010, despite the 
advent and widespread adoption of disease-modifying agent use over this time 
period [ 36 ]. Thus, the cumulative clinical impact of oropharyngeal dysphagia on 
important clinical outcomes (gastrostomy tube placement, aspiration pneumonia, 
etc.) and associated impairments in MS patient quality of life continues to increase. 

 Ongoing research continues to defi ne the precise locations of CNS sites that are 
required to support optimal swallowing. Several brainstem nuclei are known to con-
tain the motor neurons that directly infl uence the muscles of the tongue, epiglottis, 
and pharynx. Thus, it is not surprising that MS patients with documented brainstem 
lesions suffer disproportionately from oropharyngeal dysphagia [ 2 ,  9 ]. However, 
disruption of either sensory inputs and/or descending commands from higher brain 
sites to these brainstem nuclei can also lead to oropharyngeal dysphagia. For exam-
ple, impaired integration in the brainstem as assessed by delayed or absent gag 
refl ex is associated with dysphagia in MS patients [ 53 ]. Similar mechanisms may 
link the presence of an impaired gag refl ex with impairments in the protective cough 
refl ex, and thus MS patients with brainstem lesions may be at especially high risk to 
develop “silent” aspiration. At the cerebral cortical level, multiple sites have been 
implicated in the regulation of tongue and pharyngeal muscle contractions that sup-
port the act of swallowing [ 19 ,  24 ,  38 ]. These cortical sites include regions of the 
lateral frontal operculum [ 38 ] as well as more rostromedial regions of the lateral 
hemispheres that span premotor areas and the anterior motor cortex [ 19 ]. Most peo-
ple have an asymmetric, bilateral representation of the pharyngeal muscles, with 
one of these representations dominating pharyngeal control [ 19 ,  20 ]. Disruption in 
neural activity within the dominant pharyngeal cortical control region is suffi cient 
to induce oropharyngeal dysphagia, even in normal individuals [ 24 ]. Interestingly, 
the cortical systems that regulate swallowing are capable of undergoing signifi cant 
neuroplastic changes. For example, strokes involving the dominant motor cortical 
representation of the pharynx can lead to dysphagia, and dysphagia recovery is 
associated with an increase in the areal distribution and increase in the cortical 
excitability within the non-lesioned, previously non-dominant hemispheric 
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 representation [ 20 ]. Indeed, repetitive transcranial magnetic stimulation (rTMS) 
directed to the contralesional pharyngeal motor cortex is capable of increasing cor-
tical excitability within the region and is associated with improvements in both 
poststroke dysphagia symptoms and objective measures of swallowing function 
[ 37 ]. This important clinical observation suggests that rTMS therapy to the contral-
esional pharyngeal motor cortex in MS patients may be developed as a viable ther-
apy to reduce MS-related oropharyngeal dysphagia that is not clearly related to 
brainstem disease. 

 The published literature that details specifi c, objective measures of swallowing 
function in MS patients is quite sparse (Table  17.1 ). These methods include bedside 
swallowing evaluations, fi beroptic visualization endoscopic evaluation of swallow-
ing (FEES), videofl uoroscopic swallowing studies (VFSS), and electrophysiologi-
cal assessments [ 2 ,  3 ,  9 ,  49 ,  53 ]. Despite being fairly small clinical studies with 
heterogeneous groups of MS patients, there are several common fi ndings. These 
studies demonstrate a range of tongue, laryngeal, epiglottic, soft palate, and pharyn-
geal muscle impairments, even in MS patients without symptomatic oropharyngeal 
dysphagia. Interestingly, some of these muscles demonstrate spastic changes rather 
than weakness. For example, a subset of MS patients experience dysphagia associ-

   Table 17.1    Mechanisms contributing to dysphagia in MS patients   

 Citation  Study population  Objective testing  Swallowing dysfunction 

 Thomas and 
Wiles [ 49 ] 

 79 hospitalized MS 
patients 

 Physical exam 
 Bedside swallow 
testing 

 Weak jaw, neck, and 
tongue 
 Delayed water swallow 

 Abraham and 
Yun [ 2 ] 

 13 MS patients  Videofl uoroscopy  Epiglottic dysmotility 
 Pharyngeal constrictor 
dysfunction (85 %) 

 Calcagno 
et al. [ 9 ] 

 49 primary and 
secondary 
progressive MS 
patients with 
dysphagia 

 Bedside swallow 
testing 
 FEES a  

 Impaired tongue 
movements (92 %) 
 Laryngeal and epiglottic 
dysmotility (57 %) 
 Soft palate dysmotility 
(69 %) 

 Wiesner 
et al. [ 53 ] 

 18 MS patients  Videofl uoroscopy  Laryngeal and epiglottic 
dysmotility (61 %) 
 Frank aspiration (22 %) 

 Alfonsi 
et al. [ 3 ] 

 26 MS patients  FEES a  
 EPSS b  

 Laryngeal and pharyngeal 
dysmotility (54 %) 
 Abnormal tongue EMG 
(65 %) 
 Abnormal laryngeal- 
pharyngeal EMG (65 %) 
 Fewer cricopharyngeal 
EMG pauses (31 %) 

   a Fiberoptic endoscopic evaluation of swallowing (FEES) 
  b Electrophysiological study of swallowing (EPSS)  

D.J. Levinthal and K. Bielefeldt



317

ated with impaired relaxation of the cricopharyngeal muscle, which is a major 
 contributor to the upper esophageal sphincter (UES). This latter observation may be 
particularly relevant for oropharyngeal dysphagia therapy, as such abnormalities 
can be objectively determined with appropriate diagnostic studies to identify a sub-
set of patients with a high likelihood to respond to therapies directed at the crico-
pharyngeal muscle.  

 There are no current systemic pharmacological treatments for MS-related oro-
pharyngeal dysphagia. Typically, therapeutic interventions in patients with oropha-
ryngeal dysphagia of any cause include functional swallowing therapies that include 
altering the diet to accommodate the degree of dysfunction (i.e., thickening liquids), 
methods to compensate or adapt to the dysfunction (i.e., tucking the chin while 
swallowing to passively direct material to the esophagus and close off the upper 
airway; Mendelsohn maneuver with external lift to the cricoid during swallowing to 
reduce laryngeal movement), and exercises to attempt to maintain residual function. 
Only two therapeutic trials have been conducted in MS patients with oropharyngeal 
dysphagia. The fi rst study investigated the effi cacy of cricopharyngeal-directed 
botulinum toxin A injection in 14 MS patients with a documented hypertonic upper 
esophageal sphincter [ 44 ]. The results of this small study showed at least moderate 
improvement in dysphagia in all 14 patients, but the effects were relatively short-
lived with a return to baseline dysfunction at 6 months following the injections. As 
indicated above, cricopharyngeal botulinum toxin injection would not be predicted 
to benefi t MS patients with predominantly oral dysphagia or oropharyngeal dyspha-
gia not associated with UES hyperactivity. A second study by the same research 
group investigated the ability of direct electrical pharyngeal muscle stimulation to 
improve oropharyngeal dysphagia in 20 symptomatic MS patients [ 43 ]. A catheter 
fi tted with bipolar platinum ring electrodes was placed transnasally with the elec-
trode tips located 3 cm above the UES. Patients then underwent either fi ve consecu-
tive daily sessions with 10 min of stimulation (75 % of pain threshold) or sham 
stimulation. Interestingly, the treatment group experienced a signifi cant improve-
ment in VFSS measures which were durable for at least 4 weeks after the fi nal 
stimulation session. The mechanisms that mediate the reported treatment effect are 
not clear. Nevertheless, pharyngeal muscle electrical stimulation may be a promis-
ing intervention that should be further explored for the treatment of oropharyngeal 
dysphagia in MS patients.  

    Pathophysiological Mechanisms and Treatment 
for MS-Associated Anorectal Dysfunction 

 Normal defecation patterns require both conscious and unconscious sensory and 
motor processing within the CNS to support the perception of rectal fi lling, the abil-
ity to retain stool in the rectum without anal leakage, and the volitional elimination 
of stool without diffi culty. The disruption in any of these processes leads to 
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anorectal dysfunction, a term that encapsulates the symptoms of constipation and/or 
fecal incontinence. Anorectal dysfunction is a source of signifi cant impairment in 
quality of life in affected MS patients and is a source of substantial caregiver burden 
[ 35 ]. MS patients may experience anorectal dysfunction because even subtle impair-
ments in sensation from the anorectum and/or the timing and effi cacy of abdominal, 
pelvic fl oor, and anal muscle contractions are suffi cient to generate symptoms. For 
example, impaired sensation of rectal fi lling may predispose to fecal incontinence 
(due to lack of perceived urge) or even fecal impaction. Altered central neural con-
trol may result in spasticity of pelvic fl oor muscles that can impair the ability to 
evacuate rectal contents easily. Additionally, it is possible that MS disease itself 
could directly infl uence colonic transit and contractility due to disruption in normal 
patterns of CNS infl uences over the autonomic regulation of the colon. Because 
these various sensory, motor, and autonomic functions are supported by neurons in 
disparate regions of the brain, brainstem, and spinal cord, there is an increased like-
lihood that any one MS lesion could impact some aspect of anorectal function. 
However, clinical features of many MS patients potentially confound the attribution 
of anorectal dysfunction as a direct result of an MS-related CNS lesion. For exam-
ple, medications that are frequently used to alleviate other MS-related symptoms, 
such as urinary incontinence and hyperactive bladder, pain, muscle spasticity, or 
mood disorders, can lead to constipation as a side effect. Physical activity is inde-
pendently linked with colonic motility through unclear mechanisms. Thus, MS 
patients with impaired mobility may suffer from constipation via reduced colonic 
transit time, and fecal incontinence may increase in frequency simply because such 
patients do not have time to reach the commode. Lastly, a subset of female MS 
patients could develop anorectal dysfunction due to the effects of prior obstetric 
trauma. 

 The extrinsic innervation of the pelvic structures involved in defecation arise 
from the pudendal nerves (motor function to the pelvic fl oor muscles and external 
anal canal; sensation from the genitalia, perineum, and anus), the pelvic nerves 
(parasympathetic innervation of the colon, rectum, and internal anal sphincter), and 
the hypogastric nerves (sympathetic innervation of the distal-most colon, rectum, 
and internal anal sphincter). These nerves are most immediately infl uenced by the 
activity in neurons contained within autonomic and motor nuclei of the lumbosacral 
spinal cord. A similar pattern of spinal and autonomic innervation also supports 
urinary function. Thus, MS patients with low spinal involvement are likely to expe-
rience anorectal dysfunction, often in conjunction with diffi culties with urination 
[ 31 ,  41 ]. Ongoing research continues to help defi ne the precise locations of supra-
spinal CNS neurons that are required to support optimal anorectal function. Multiple 
higher-order centers in the midbrain and brainstem have been shown to exert an 
infl uence over both bladder and anorectal function, including Barrington’s nucleus, 
the periaqueductal gray, and the parabrachial nucleus, among others [ 13 ]. Ultimately, 
the cerebral cortex integrates social cues and context with sensory input to both 
consciously and unconsciously infl uence pelvic fl oor motor programs that are 
required to retain and/or eliminate stool. These cerebral cortical sites are widely 
distributed across bilateral regions located both in the medial wall, in particular, the 
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supplementary motor cortex and mid-cingulate cortex [ 25 ,  45 ], and within lateral 
regions that include the medial primary motor cortex [ 50 ], insula, lateral operculum, 
and posterior parietal cortex [ 45 ]. Because of the disparate locations of the cerebral 
cortical areas that are involved in pelvic fl oor function, it would follow that periven-
tricular and internal capsular white matter disease associated with MS could easily 
interfere with tracts carrying descending commands to the pelvic fl oor. To date, 
there have been no reports investigating this possibility, although modern brain- 
imaging techniques such as diffusion tensor tractography would be well suited to do 
so. For example, similar methods have already been used to reveal abnormalities in 
white matter tracts that are associated with symptoms of fatigue, disrupted emo-
tional regulation, and impaired cognition in MS patients [ 6 ,  33 ]. 

 The published literature that details specifi c, objective measures of anorectal 
function in MS patients is limited. The few clinical studies that have investigated 
specifi c mechanisms that may contribute to anorectal dysfunction in MS patients 
have collectively employed a variety of colonic, rectal, and anal pressure-sensing 
devices, sensory testing, radiographic studies, and electrophysiological testing, as 
well as assessments of colonic motility. However, these studies have been conducted 
in relatively small numbers of mostly symptomatic patients (Table  17.2 ). Yet, what 
is apparent is that while no single mechanism can fully account for the experience 
of anorectal dysfunction in these MS patients, abnormalities are common. 
Importantly, many of these studies cannot determine the suffi ciency or necessity of 
any given physiological biomarker because MS patients without anorectal dysfunc-
tion were typically excluded from analysis.

   Nevertheless, several results were frequently observed in those studies that 
focused on MS patients with constipation and/or fecal incontinence. For example, 
most studies have demonstrated decreased resting anal tone and decreased voli-
tional squeeze pressures, particularly in those patients with fecal incontinence. 
Sensory defi cits were less prevalent, with only two studies demonstrating decreased 
subjective anal or rectal perception [ 34 ,  52 ]. One small study in advanced MS 
patients showed that such decreased sensation may occur at the brain level, rather 
than at the primary afferent or spinal level [ 18 ]. Defecographic methods demon-
strated impaired puborectalis relaxation as a contributing factor to constipation [ 10 , 
 15 ,  51 ]. Measures of colonic transit or colonic pressure-volume relationships 
showed delayed colonic transit and evidence for decreased colonic compliance. 
However, decreased colonic transit may be confounded by the presence of impaired 
evacuation. Finally, electrophysiological techniques reliably demonstrated impaired 
central motor latencies along with intact peripheral nerve-motor endplate latencies, 
consistent with an impact of CNS disease, rather than peripheral nerve injury. 

 There are few treatment options for MS patients with anorectal dysfunction, and 
clinical studies in this population are limited to only a few small, mostly uncon-
trolled trials (Table  17.3 ). These include studies using behavioral interventions and 
biofeedback in order to alter sphincteric function that showed some clinical benefi t 
[ 30 ,  42 ,  54 ]. Unfortunately, these benefi ts were primarily restricted to those with 
mild disease. This observation is not surprising, as biofeedback requires intact cen-
tral motor control systems that are likely to be disrupted in advanced MS patients 
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   Table 17.2    Mechanisms contributing to anorectal dysfunction in MS patients   

 Citation  Symptom 
 Sample 
size 

 Assessment 
tool  Results 

 Guinet et al. 
[ 17 ] 

 CON  21  Anorectal 
manometry 

 Decreased rectoanal 
inhibitory refl ex 

 Preziosi et al. 
[ 42 ] 

 CON and/or 
FI 

 39  No differences based on 
symptom patterns 

 Wiesel et al. 
[ 54 ] 

 CON and/or 
FI 

 13  Weak external sphincter 
 Impaired straining 

 Nordenbo 
et al. [ 34 ] 

 CON and/or 
FI 

 30  Low squeeze pressure, 
impaired Valsalva pressures; 
increased rectoanal inhibitory 
refl ex threshold; decreased 
rectal sensation 

 Sørensen et al. 
[ 46 ] 

 CON and/or 
FI 

 11  Lower sphincter pressures in 
women 

 Mathers et al. 
[ 28 ] 

 CON and/or 
FI 

 23  Decreased squeeze pressures 
 Increased PR contraction 

 Weber et al. 
[ 52 ] 

 CON and FI  16  Impaired amplitude and 
duration of squeeze pressure 

 Munteis et al. 
[ 30 ] 

 CON and/or 
FI 

 52  Decreased squeeze pressure, 
anal inhibitory refl ex, and PC 

 Waldron et al. 
[ 51 ] 

 CON and FI  6  Markedly reduced squeeze 
pressure 

 Preziosi et al. 
[ 42 ] 

 CON and/or 
FI 

 39  Rectoanal 
sensitivity 

 No signifi cant differences in 
rectal or anal sensory 
thresholds 

 Sørensen et al. 
[ 46 ] 

 CON and/or 
FI 

 11  No signifi cant difference 
compared to normal subjects 

 Weber et al. 
[ 52 ] 

 FI  5  Abnormal sensory threshold 
to rectal distention 

 Chia et al. [ 10 ]  CON  10  Normal rectal and anal 
sensory thresholds 

 Waldron et al. 
[ 52 ] 

 CON and FI  6  Normal rectal sensory 
threshold 

 Munteis et al. 
[ 30 ] 

 CON and/or 
FI 

 52  Normal rectal sensory 
threshold 

 Nordenbo 
et al. [ 34 ] 

 CON and/or 
FI 

 30  Reduced rectal sensory 
thresholds, particularly in FI 

 Jameson et al. 
[ 23 ] 

 FI  20  Normal rectal and anal 
sensory thresholds 

 Chia et al. [ 10 ]  CON  10  Defecography  Impaired PR relaxation 
 Waldron et al. 
[ 51 ] 

 CON and FI  6  Impaired PR relaxation 

 Gill et al. [ 15 ]  CON  11  Impaired PR and anal 
relaxation 
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Table 17.2 (continued)

 Citation  Symptom 
 Sample 
size 

 Assessment 
tool  Results 

 Weber et al. 
[ 52 ] 

 CON and FI  16  Colonic transit 
 or 
 Colono-
metrogram 

 Delayed colonic transit 

 Waldron et al. 
[ 51 ] 

 CON and FI  6  Delayed distal colonic transit 

 Chia et al. [ 10 ]  CON  7  Delayed colonic transit 
 Glick et al. 
[ 16 ] 

 CON  7  Increased rate of pressure 
rise with colonic infusion 

 Haldeman 
et al. [ 18 ] 

 CON or FI  3  Increased intracolonic 
pressure to low infused 
volume 

 Sørensen et al. 
[ 46 ] 

 CON and/or 
FI 

 11  Electrophysiology  Normal pudendal nerve 
terminal latency 

 Mathers et al. 
[ 28 ] 

 CON and/or 
FI 

 23  Decreased central motor 
conduction time 

 Swash et al. 
[ 47 ] 

 FI  12  Decreased central motor 
conduction time 

 Haldeman 
et al. [ 18 ] 

 CON or FI  3  Normal spinal, but decreased 
cortical evoked potentials to 
sensory nerve stimulation 

 Jameson et al. 
[ 23 ] 

 FI  20  Normal pudendal nerve 
terminal latency 

   EAS  external anal sphincter,  PR  puborectalis,  PC  paradoxical contraction  

   Table 17.3    Treatment of anorectal dysfunction in MS patients   

 Citation  Treatment  Design 
 Sample 
size  Result 

 Response 
rate (%) 

 Preziosi 
et al. [ 42 ] 

 Biofeedback  Prospective series  39  Improved CON and 
FI scores 

 46 

 Wiesel 
et al. [ 54 ] 

 Prospective series  13  Patient rating of 
success 

 38 

 Munteis 
et al. [ 30 ] 

 Prospective series  18  Patient reported 
symptom 
improvement 

 44 

 McClurg 
et al. [ 29 ] 

 Abdominal 
massage 

 RCT  30  Increase in 
defecation 
frequency only at 
week 4; improved 
composite scores at 
weeks 4 and 8 

 – 

 Preziosi 
et al. [ 40 ] 

 Transanal 
irrigation 

 Prospective series  30  Improved CON and 
FI scores 

 53 

 Faaborg 
et al. [ 14 ] 

 Retrospective 
series 

 25  Reported 
improvement 

 40 

   CON  constipation,  FI  fecal incontinence,  RCT  randomized controlled trial  
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with more severe forms of anorectal dysfunction. One study investigated various 
techniques of abdominal massage to improve constipation in MS patients and dem-
onstrated a small effect size in the treatment group [ 29 ]. However, the intervention 
appears to be time consuming and may be diffi cult for MS patients with advanced 
disease to accomplish independently due to diffi culties in positioning, dexterity, 
and strength. Two small studies using transanal irrigation in MS patients with ano-
rectal dysfunction showed similar results with improvement in ~40–53 % of 
patients [ 14 ,  40 ].

   A practical approach to the treatment of anorectal dysfunction must consider the 
dominant symptom, level of MS disability (particularly in regard to mobility and 
dexterity), and patient and caregiver preferences. For milder problems, some gen-
eral approaches are likely to be effective. For constipation in those with retained 
mobility and intact sensation, changes in fi ber intake or fl exibly dosed osmotically 
active agents (e.g., polyethylene glycol, magnesium citrate, etc.) should suffi ce. For 
those with primarily fecal incontinence, bulking agents or antimotility agents (e.g., 
loperamide) could be quite helpful to fi rm stool consistency. The rationale for the 
latter recommendation is that looser stool consistency is the factor most highly asso-
ciated with fecal incontinence in the general population [ 8 ]. These two general 
approaches may work for many MS patients with anorectal dysfunction, but are 
unlikely to be effective for those with severe mobility impairment and/or the pres-
ence of both constipation and fecal incontinence. For example, patients with severe 
mobility impairment or sensory defi cits may easily develop fecal incontinence with 
standard therapies for constipation, or fecal impaction with standard therapies for 
fecal incontinence. In these circumstances, timed evacuations using scheduled 
administration of enemas or laxating rectal suppositories could be effective. 
Alternatively, for those with more severe fecal incontinence at baseline, the combi-
nation of timed evacuation with suppositories could be coupled with the cautious 
use of antidiarrheals between evacuations. The Consortium for Multiple Sclerosis 
Centers (CMSC) sponsored a meeting in the fall of 2011 to develop a practical treat-
ment approach based upon expert experience to treat both mild and severe forms of 
anorectal dysfunction in MS patients [ 32 ]. These treatment guidelines incorporate 
many of the practical approaches mentioned above and were devised using input 
from both authors. However, the effi cacy of these guidelines has remained untested.  

    Unaddressed Needs and Future Directions 

 As is clear from more recent symptom surveys, gastrointestinal dysfunction 
remains a very common contributor to impaired quality of life in many MS patients. 
Oropharyngeal dysphagia and anorectal dysfunction have traditionally garnered 
the most attention, perhaps because of their more obvious, daily impact on eating 
and defecation. However, treatment options and effi cacy for these problems remain 
limited, and more research is needed to optimize the care of MS patients with gas-
trointestinal dysfunction. In a fragmented healthcare delivery system, the 
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reciprocal relationship between many neurological disorders with gastrointestinal 
symptoms constitutes an important clinical challenge. Treatment choices must not 
only target the underlying gastrointestinal abnormality, but also consider the often 
signifi cant neurological defi cits that may infl uence treatment results and feasibil-
ity. While neurological illnesses such as MS directly affect many other body sys-
tems as outlined above, understanding this interdependence also requires healthcare 
providers to understand treatments and their side effects, as many of the medical 
interventions for neurological illness inherently alter gut function. Several other 
gastroenterological symptoms are just beginning to be recognized in MS patients. 
More research is needed to quantify the impact of specifi c symptoms on disease-
related quality of life, as this will help prioritize future clinical studies and the 
development of treatment options. For example, dyspepsia is surprisingly common 
in MS patients and is associated with signifi cant impairment in quality of life. 
However, the mechanisms that drive this symptom are not clear. Future research 
should work to uncover contributing mechanisms that drive dyspeptic symptoms in 
MS patients, as well as evaluate the effi cacy of treatments. Collaborative work 
between neurologists and gastroenterologists will have the best chance to advance 
the fi eld and optimize the care of MS patients that suffer from impaired gastroin-
testinal function.     
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