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Abstract. In patients with Parkinson's disease (PD), gastro‑
intestinal dysfunction occurs from the early stages of the
disease and even in the pre‑motor phase. This condition can
include the entire digestive tract, with symptoms ranging from
delays in gastric emptying to dysphagia, constipation and even
malnutrition. Excess saliva accumulates in the mouth due to
the low frequency of swallowing. Dysphagia develops in about
50% of patients and may be a reflection of both central nervous
system and enteric nervous system disorder. Gastroparesis
can cause a variety of symptoms, including nausea, and
also may be responsible for some of the motor fluctuations
observed with levodopa therapy. Intestinal dysfunction in PD
may be the result of both delayed colon transit and impaired
anorectal muscle coordination. In addition, recent studies have
demonstrated the role of Helicobacter pylori infection in the
pathogenesis of diseases but also the occurrence of motor
fluctuations by affecting the absorption of anti‑parkinsonian
medication. In this review, the main gastrointestinal dysfunc‑
tions associated with PD are presented.
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1. Introduction
Patients with Parkinson's disease (PD) may present dysfunc‑
tions of the gastrointestinal system from the early stages of the
disease; in some cases even before the occurrence of the motor
symptoms. The gastrointestinal system could be affected at all
levels and this is known to reduce patient quality of life and
increase mortality (1).
The clinical manifestations of gastrointestinal dysfunc‑
tions in PD include drooling, dysphagia, gastric dysfunction
(delayed emptying and gastroparesis, Helicobacter pylori
(HP) infection), constipation, dyssynergic defecation and
malnutrition. One important aspect of gut dysfunction consists
in its contribution to the clinical fluctuations in PD. Moreover,
PD patients seem to have a particular susceptibility to HP
infection (2). Dysphagia, delayed emptying and gastroparesis
induce inadequate absorption of oral anti‑PD medications, that
could worsen motor impairment. Aspiration pneumonia, the
deadliest complication of swallowing deficits, is a common
cause of death in patients with PD (3). Gastro‑intestinal
symptoms, such as constipation, dyssynergic defecation and
malnutrition present with high prevalence in these patients (4).
Among non‑motor symptoms, the gastrointestinal symp‑
toms of PD have high prevalence worldwide, as it has been
shown in validation studies of the non‑motor symptoms
scale (5) as well as in studies investigating autonomic dysfunc‑
tions (6). The occurrence of gastrointestinal symptoms varies,
depending on several parameters, such as age, sex, severity
of PD and other comorbidities. Regarding sex differences,
women are more affected by constipation than men; drooling
being more prevalent in men (7).
2. Swallowing disorders
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Dysphagia is a symptom that occurs frequently in patients
with PD and its severity corresponds with the severity of the
disease (8). It occurs with a prevalence of between 9 and 82% in
patients with PD (1,9‑12). This symptom is more commonly
associated with male sex, longer duration of disease,
advanced age, depression, dementia and more severe motor
symptoms (13,14).
The variability in the estimated prevalence of dysphagia
occurs due to the lack of well‑established diagnostic criteria.
This finding may be a reflection of the fact that each clini‑
cian uses different screening questionnaires and some of them
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use objective methods of measuring dysphagia, depending on
preferences and possibilities (1).
Dysphagia in PD is mainly caused by the dysfunction of
swallowing mechanisms in the oral, pharyngeal and esopha‑
geal cavities. Bradykinesia and incoordination also play a major
role in the occurrence of dysphagia (1). It is worth mentioning
that dysfunctions of the cortical area, central cholinergic path‑
ways (15,16), as well as of the peripheral nerves are involved in
the development of swallowing impairments (13).
Another common symptom found in PD patients caused
by dysfunction of the swallowing mechanisms is drooling.
The prevalence of this symptom varies from 10 to 84% in PD
patients, being more common in advanced PD stages (1,17).
This symptom, defined by saliva flowing outside of a patient's
mouth unintentionally, can have two different mechanisms of
occurrence: Either through overproduction of saliva or through
impaired salivary clearance. In PD patients, the causative
mechanism seems to be the inefficiency of the process of swal‑
lowing saliva rather than the overproduction of saliva, since
some studies mention cases of decreased salivary production
in PD (8,16).
On the other hand, drooling can also be correlated with the
severity of PD motor symptoms. Unintentional mouth opening
that occurs with hypomimia in these patients, dysarthria,
dysphagia and abnormal head position lead to drooling (17,18).
These observations are reinforced by the fact that the intensity
of drooling is higher during the off periods, thus supporting
the theory that swallowing difficulties are the mechanism by
which this symptom occurs, and not excessive saliva produc‑
tion (1).
The negative effects of drooling are both of a social nature
and of pathological importance. Therefore, patients may feel
ashamed, may have poor oral hygiene, bad breath, excessive
growth of oral microbial flora, all leading to a diminished
quality of life. In addition, the difficulties that appear during
feeding and speech expose PD patients to an increased risk
of aspiration pneumonia (present in 15‑56% of PD patients),
either through silent laryngeal penetration of food or through
silent aspiration (19).
3. Gastric dysfunction
A common motility disorder that occurs in PD is impaired
gastric emptying, which can be connected with various
symptoms such as anorexia, early satiety, nausea, vomiting, or
bloating. These symptoms can have serious consequences such
as weight loss, malnutrition and dehydration (20). Gastroparesis
has an increasing prevalence, although it is not always symp‑
tomatic, being present in 70‑100% of PD patients (21); this
symptom occurs regardless of the disease stage (both in the
beginning and end stages of PD), being more strongly associ‑
ated with solid meals (22). Impairment of gastric emptying
is associated with the severity of motor dysfunction, but not
with age or sex (23). It should be noted that levodopa medica‑
tion is predominantly absorbed in the small intestine, so that
gastroparesis may lead to a decreased medication effect (1).
There is an important correlation between gastric emptying
and levodopa pharmacokinetics (10,24). Moreover, there are
studies that suggest that levodopa itself has an effect on intes‑
tinal motility, resulting in delayed gastric emptying (21).

4. Helicobacter pylori infection
Helicobacter pylori (HP) may be involved in the pathogenesis
of PD due to the chronic inflammatory response triggered by
the infection, so it may play a part in the onset, evolution and
outcome of PD, creating different views on its role in PD (1).
On the other hand, due to the interference in the levodopa
absorption process, HP directly contributes to motor fluctua‑
tions, with concrete evidence in this regard (25,26).
There are some studies suggesting that the pharmacoki‑
netics of levodopa is identical for both HP and non‑infected
patients (26,27). Due to the interference that it may have on
levodopa absorption, the eradication of HP could diminish the
motor fluctuations, prevent the deterioration of general health
and improve the clinical status of PD patients (28).
5. Constipation
Constipation is probably the most common gastrointestinal
manifestation of PD and is reported in 80‑90% of cases (1,29).
This symptom can precede the onset of the disease even by
20 years (30,31) and it appears long before the onset of the
motor symptoms; thereby it is one of the first gastrointes‑
tinal manifestations of PD (32,33). Furthermore, there is an
increased prevalence of future PD patients in individuals with
constipation (31,32). Over time, attempts have been made to
identify the mechanisms behind this symptom, with several
theories intertwined. Involved in the onset of constipation is
the prolonged transit time of the colon (34,35). In addition
to slow transit constipation, PD patients may also experience
symptoms related to impaired neurological control of the
rectum and anus, which may cause straining and incomplete
emptying. This is also known as outlet obstruction or dyssyn‑
ergic defecation, and can occur when the rectal sphincter
fails to relax. In some studies, this phenomena is considered
dystonia (32,34,36).
On the other hand, the anti‑parkinsonian treatment (for
instance dopamine agonists and anticholinergics) may also
induce constipation. However, it should be noted that delayed
colonic transit occurs in both naive PD patients as well as in
those on drug treatment (35). The symptoms of constipation
are various, starting from rare stools, unsuccessful defecation
attempts, incomplete rectal emptying sensation, evolving to
systemic effects such as decreased appetite, reduced drug
absorption, reabsorption of intestinal toxins, dysbiosis and
malabsorption of nutrients (37,38). Constipation may lead to
the delay or failure of absorption of levodopa, contributing
to the pathogenesis of motor fluctuations. These claims are
supported by the improvement of extrapyramidal symptoms
with the effective treatment of constipation in patients with
PD (39).
Conversely, some authors have described numerous cases
of fecal incontinence in patients with PD (35).
6. Malnutrition
PD is generally associated with weight changes, whether it
is weight gain or loss, leading to a decreased quality of life.
Malnutrition in PD occurs with a prevalence ranging between
0‑24%, and the risk of a PD patient developing malnutrition
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in the future is estimated between 3‑60% (40‑42). According
to several studies, malnutrition is associated with increased
severity and duration of disease, aging, female sex, loss of
appetite, psychiatric symptoms such as anxiety or depres‑
sion, fatigue and loss of taste or smell (43,44). In addition,
decreased body mass index (BMI) in the first 6 months
after the diagnosis of PD is associated with a higher risk of
dementia (16).
Malnutrition occurs primarily as a result of reduced food
intake due to decreased appetite, or due to gastrointestinal
dysfunction (such as dysphagia) (40). Another cause is dyski‑
nesia, which contributes to malnutrition by increasing energy
consumption (44); additionally, decreased BMI is associated
with increased risk of dyskinesia, thus creating a vicious
circle (44,45). Interestingly, an increased dose of levodopa is
also associated with a higher risk of malnutrition (46).
Micronutrient deficiencies are common in PD, particularly
vitamin D deficiency/insufficiency (16,36,47), most likely
these events being related to immobility, malnutrition and
sunlight deprivation. In addition, patients with PD may have
osteoporosis. Levodopa treatment can cause folic acid and
vitamin B12 deficiency, leading to hyperhomocysteinemia,
which may also contribute to osteoporosis (16).
Another problem that PD patients must face is weight
gain. One of the causes is dopamine agonist treatment
(compulsive eating and weight gain) and neurosurgical
procedures, such as deep‑brain stimulation of the subtha‑
lamic nucleus (48‑51).
In the early stages of PD, weight gain occurs due to
decreased oxidation of lipids and proteins and high levels of
ghrelin (secreted by the stomach and causing hunger) and
neuropeptide Y, but as the disease progresses patients lose
weight due to high levels of leptin (secreted by adipose tissue
and which has an anorexigenic effect) decreased ghrelin levels
and sarcopenia (52).
Early therapeutic interventions are needed in the case of
nutritional disorders in PD. The patients should be informed
about physical exercises, lifestyle changes, dietary supplemen‑
tation and adverse effects of anti‑parkinsonian drugs.
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In PD, the gastrointestinal tract is affected early and extensively.
In addition, gastrointestinal dysfunctions can affect the
pharmacodynamics of anti‑parkinsonian drugs, causing a
worsening of the motor function. Therefore, gastrointestinal
dysfunction in PD should be promptly identified and treated.
Yet, for this to be possible, clinicians must pay attention to
these symptoms during the follow‑up examination of the PD
patient.
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