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Summary

Anorexia nervosa is a disease carrying havoc on many levels of the body functioning. 
The presence of numerous somatic complications as a consequence of starvation is an im-
portant part of the clinical picture of this disease. Symptoms of the gastrointestinal tract are 
one of the most common complaints reported by patients, especially in the initial period of 
realimentation. Most common symptoms are associated with gastrointestinal motility disor-
ders. The available data show that as many as half of patients suffering from anorexia nervosa 
manifest significant gastrointestinal motility disorders (incomplete relaxation of the upper and 
lower oesophageal sphincter, impaired compliance of the stomach, delayed gastric emptying, 
intestinal transit extension, decreased motility of the rectum and anus). These disorders along 
with gastrointestinal tract ailments may impede the restoration of proper diet, if not detected 
early and treated. There are relatively few studies on gastrointestinal motility disorders in 
patients suffering from anorexia nervosa, which do not clearly answer the question whether 
these disorders are genetic, or result from cachexia and whether they disappear along with 
the restoration of the normal body weight. No reference of research results to the clinical 
practice, and the lack of standard procedures for diagnosis and treatment of gastrointestinal 
disorders in patients with anorexia nervosa are significant problems for specialists in the field 
of psychiatry and gastroenterology.
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Introduction

Anorexia nervosa is a disorder whose essence is intentional weight loss through 
the use of qualitative and/or quantitative dietary restrictions, supported by a number 
of measures aimed at reducing body weight, such as excessive physical activity, in-
duced vomiting, the use of laxatives, diuretics, chilling of the body, fluid restriction, 
and others. Usually, girls at puberty are suffers. The incidence among teenage girls 
amounts to 0.5–2% [1]. The insufficient intake of food, which is incompatible with 
the needs of the body, carries a number of negative consequences manifested both in 
terms of physical, mental and social functioning. This has been confirmed by the first 
research on starvation conducted in the Warsaw Ghetto in 1942, or Key’s experiment 
“The Great Starvation Experiment” published in 1950 [2]. These studies clearly showed 
that as a result of fasting there is a change in the functioning of virtually all organs and 
systems of the human body, including gastro-intestinal tract disorders.

Symptoms of the gastrointestinal tract, such as the feeling of fullness after meals, 
epigastric pain, bloating, constipation, the feeling of regurgitation, nausea and oth-
ers are usually among the first reported in the course of anorexia nervosa. They may 
indicate malfunction of the digestive tract, but we should bear in mind the need to 
differentiate the symptoms resulting from eating disorders (e.g. vomiting in patients 
suffering from bulimia, or a bulimic form of anorexia) from those which appeared 
secondarily to the primary disease. The decrease in body weight and the associated 
symptoms of the gastrointestinal tract may result from primary motility disorders, 
such as achalasia or diffuse oesophageal spasm. Gastrointestinal motility disorders 
can significantly hinder the process of recovery and raise a lot of anxiety on the part 
of patients and their families. So far, no standards have been developed, which would 
aim at the qualification to broaden the diagnosis of gastrointestinal motility disorders 
in patients with anorexia nervosa, and reported symptoms do not always correlate 
with the real problems in the functioning of the gastrointestinal tract [3]. There are 
relatively few studies on gastrointestinal motility disorders in patients suffering from 
anorexia nervosa.

The pathophysiology of gastrointestinal tract motility disorders

The cerebrospinal-intestinal (cerebrospinal-visceral) axis plays a key role in the 
regulation of gastrointestinal tract functioning [4]. Its bi-directional action has been 
confirmed in many studies. On the one hand, stimuli such as stress and emotions 
may affect the gastrointestinal tract and modify its motor activity and visceral hy-
persensitivity, on the other hand, visceral stimuli relating for example to the immune 
response to the digestive system infection may affect mood, behaviour and pain 
response at the level of the central nervous system (CNS) [5, 6]. The limbic system 
and paralimbic structures (the cortex of the island, hypothalamus) play a special role 
in the regulation of the gastrointestinal tract at the level of the CNS. The emotional 
state, dependent on the activation of the limbic system, has a direct effect on the 
gastrointestinal motility and the perception of painful stimuli [7]. Enteric nervous 
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system is characterized by a high degree of autonomy, and neurotransmitters that 
occur here are not different from neurotransmitters of the central nervous system 
(e.g. serotonin – one of the main neurotransmitters of the enteric nervous system [8], 
substance P, corticoliberin, thyroid stimulating hormone, cholecystokinin, calcitonin 
gene-dependent peptide, oxytocin, somatostatin, vasopressin, tachykinin, opioids or 
cannabinoids) [4]. It is well known that anxiety and depression (and the potentially 
associated dysregulation of neurotransmission) accompany the symptoms of anorexia 
nervosa in 50–75% of cases [9]. The gastrointestinal symptoms may exacerbate the 
symptoms of anxiety, which in turn adversely affect the already disturbed function 
of the digestive tract.

Motility disordersof the gastrointestinal tract

Gastrointestinal motility disorders are not identical with functional disorders. 
Functional disorders include pathological symptoms, in which no organic or meta-
bolic cause is identified [10], so most commonly a diagnosis is made on an “exclu-
sion” basis and imaging and biochemical tests show no morphological changes [4]. 
Gastrointestinal tract motility disorders instead, have their cause in dysfunction of 
the muscle that form the gastrointestinal tract, or in the nervous or endocrine sys-
tems, closely related to the functioning of the digestive tract. Often, it is difficult to 
unambiguously differentiate whether we deal only with functional disorders, or they 
co-exist with motor problems. Symptomatology of functional and motor disorders 
is similar. The typical symptoms include dysphagia, vomiting, regurgitation, heart-
burn, chest pain or pain when swallowing [10]. The diagnostic methods that evaluate 
functional disorders, including motility disorders of the upper gastrointestinal tract 
include: radiology, endoscopy, scintigraphy, ultrasound, pH-metry, breathing tests 
and newer and more precise examinations, such as high-resolution manometry and 
pH-impedance. Anorectal manometry is used to evaluate the motility of the distal 
gastrointestinal tract; we apply radiological techniques using contrast markers to 
assess the intestinal transit time.

The state of knowledge on the functioning of the upper gastrointestinal 
tract in anorexia nervosa

In 1986 the first studies on motility disorders of the oesophagus were published. 
Stacher et al. [11] described the use of manometry technique in patients with anorexia 
nervosa. They examined 30 patients aged 14–43 years, and showed changes in motility 
in 50% of them. Seven enrolled patients with primary anorexia nervosa had achalasia, 
thus contradicting the initial diagnosis. In six patients the wall motion abnormalities 
of the distal oesophagus predominated, one patient suffered from diffuse oesophageal 
spasm and one from gastro-oesophageal reflux.

This study also recorded gastric emptying. In 12 out of 15 patients with the normal 
result of oesophageal manometry, and 4 subjects with abnormal motility, gastric empty-
ing was examined after ingestion of a semi-liquid meal – showing delayed emptying 
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in as many as 13 cases. These patients usually complained of postprandial fullness, 
bloating, belching, abdominal pain and vomiting. Emptying half-time was significantly 
shorter after the intravenous administration of domperidone, especially in patients 
with clear delay in gastric emptying, but this procedure was used only in 8 patients.

The conclusions on the extension of gastric emptying time are consistent with 
the previously conducted studies on gastric emptying in anorexia nervosa after water 
loading [12]. Disorders of gastric emptying were also examined using the isotopic 
technique; and although most studies indicate delayed gastric emptying [11–19], the 
results are different from each other. McCallum et al. and Saleh et al. observed empty-
ing of the stomach only from the solid content, which can be partially reversed by the 
administration of metoclopramide [14, 15], while Holt et al. and Hutson showed that 
the gastric emptying rate is much lower in patients suffering from anorexia nervosa 
than in healthy subjects and it concerns both liquid and solid food [16, 17]. Also, the 
matter of maintaining delayed gastric emptying after reaching the normal body weight in 
anorexia nervosa is controversial. Dubois showed that gastric emptying disorders persist 
even after obtaining the proper weight [12] and the studies conducted by Szmukler and 
Riguad revealed that gastric emptying rapidly improved after normalization of the diet 
standard [18, 19]. There are also studies which did not show delayed gastric emptying 
in any of the examined patients suffering from anorexia nervosa [20]; however, they 
found impaired compliance of the stomach, measured as a postprandial diameter of 
the antral part assessed by ultrasound.

The discrepancies in the results may be related to the small sample size of the study 
groups. Usually, the studies mentioned above included 10 [17], 12 [16], 16 [11, 14, 
20], and the most numerous group 18 [18] patients suffering from anorexia nervosa. 
This data should be treated with caution.

The oesophageal manometry technique using a 4-channel flow probe was also 
used by Polish researchers – Kwiecień and Ziora who examined 40 girls aged 15.6 
+/ – 1.3 years with a diagnosis of anorexia nervosa [21]. The lack of information 
concerning the duration of the disease, its course, and the age at which symptoms 
appeared are the limitations of the study. The results of this study clearly indicate the 
occurrence of gastrointestinal motility disorders, which were found in nearly half of 
the patients, but the type of abnormalities is not consistent with the previously cited 
studies conducted by Stacher. 40% of girls (16 subjects) showed incomplete relaxa-
tion of the upper oesophageal sphincter (UES). At the level of the trend, a negative 
correlation was observed between the nutritional status (BMI – body mass index) and 
the resting pressure of the UES. 12.5% (5 subjects) showed incomplete relaxation of 
the lower oesophageal sphincter (LES) with swallowing. The increased steady LES 
pressure was another abnormality that affected 10% of patients (4girls). In contrast 
to the study conducted by Stacher et al. [11], none of the patients showed achalasia 
of the oesophagus. There were no relationships between the test results, the reported 
gastrointestinal symptoms and the current clinical status. None of the study girls, who 
manifested variations in UES relaxation, had severe somatic disorders.

The more advanced 8-channel manometric probe was used in the study published 
by Italian researchers under the leadership of Luigi Benini [3]. The study included 23 
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adult patients with anorexia nervosa, but 6 of them prematurely withdrew from the 
participation in the project. The study was completed by 17 patients (8 with a bulimic 
subtype and 9 with restrictive anorexia nervosa). The control group of the manometry 
test consisted of 35 subjects. It is the only available study with manometry technique 
done twice, i.e. at the beginning of hospitalization, and at the follow-up conducted 
after 22 weeks of nutritional rehabilitation. In the determined in advance period of 
22 weeks, the earlier assumed BMI value of more than 18.5 kg/m2 was achieved only 
by 13 out of 17 patients. Initially, the patients mainly complained of the feeling of 
regurgitation, heartburn, excessive belching and dysphagia. These symptoms were 
significantly more frequent and more severe in all patients with anorexia nervosa 
than in the control group. Patients reported that the symptoms appeared secondarily 
to anorexia nervosa, suggesting that they were the consequence of eating disorders, 
and not the primary problem associated with motility disorders. The reported gastric 
and intestinal symptoms along with the duration of hospitalization were significantly 
minimized. Only oesophageal symptoms did not diminish. The achieved results of 
manometric tests revealed effective peristaltic waves in more than 80%. The resting 
LES pressure was increased (but within standards) in patients with the restrictive 
type of anorexia, and it was normalized after 22 weeks of treatment. No difference 
was shown in the resting LES pressure between the control group and patients with 
the bulimic subtype of anorexia. Relaxation of the lower oesophageal sphincter was 
within normal limits. No correlation was found between the reported symptoms 
and the results of manometric tests, as well as between the severity of symptoms, 
the duration of disease, BMI and mental state. So once again, it was confirmed that 
the gastrointestinal tract symptoms can not be the only criterion of inclusion for 
diagnostic tests.

A small size of the group is a limitation of the quoted study. In addition, in the 
assumed in advance period of 22 weeks of rehabilitation, a desirable nutritional status 
(BMI above 18.5 kg/m2) was achieved only by 13 patients. It is hard to recognize the 
remaining 4 patients as those that have undergone effective nutritional rehabilitation. 
As we know, the period of recovery in patients suffering from anorexia nervosa is 
very different; therefore assuming a predetermined time end point for the control test 
appears to be wrong.

Data on themotilityof the lowergastrointestinal tractin patients withanorexia nervosa

Motility disorders may also involve the distal part of the gastrointestinal tract. 
Most patients with the symptoms of anorexia nervosa complain of constipation, and 
treat it as one of the most troublesome symptoms [22, 23]. The symptom is confirmed 
by 60% of sufferers [22]. So far, two studies were conducted which aimed to evalu-
ate the motility of the distal part of the gastrointestinal tract in patients with anorexia 
nervosa [24, 25]. They used anorectal manometry and radiological methods with 
contrast markers.

Chun et al. [25] evaluated the transit time in 13 women with anorexia nervosa 
who complained of constipation. In 6 patients studies were conducted within 3 weeks 
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of admission to the hospital, in 7, in turn after 3 weeks of nutritional rehabilitation. 
The extended transit time was observed in 4 out of 6 patients studied during the first 
3 weeks of hospitalization and in none of those examined after 3 weeks of treatment. 
No variations in the manometry test were observed. The exact relationship between 
results obtained in the research and the persistence of subjective symptoms was not 
analyzed, although the authors describe in general the persistence of constipation 
complaints despite normal control test results.

In 67% of patients (8 out of 12) with anorexia, Chiaroni et al. [26] found longer 
transit time which returned to the normal value after 4 weeks of dietary treatment. 
Unlike the work described above, this study showed a number of motility disorders 
within the rectum and anus in patients with anorexia nervosa, which did not change 
after nutritional rehabilitation. The authors suggest that the weakened anorectal 
motility may be the cause of constipation, and the abnormal transit time, which 
returns to the normal value, may result from the improperly balanced diet prior to 
hospitalization.

The results of both studies described above are divergent in terms of manometric 
data. They both were carried out in a very small number of patients. In addition, in 
both designs, all the patients included in the study reported constipation, and as we 
know merely up to 60% of patients with anorexia nervosa suffer from this complaint 
[22]. It is not clear whether the study of consecutive patients (also not suffering from 
constipation) would produce similar results. In addition, the prolonged transit time 
resulting from the weakening of the propulsive force of the colon, was also observed 
in women not suffering from anorexia, but using laxatives for a long time. It cannot 
be excluded that a significant proportion of patients enrolled to the studies applied 
such a therapy, just because of chronic constipation, and there is no information in 
the texts on the subject.

Recapitulation and conclusions

Currently available studies are not consistent in terms of the results and their 
interpretation. Most authors believe that motility disorders are secondary to the dra-
matic dietary restrictions and that they improve after treatment [3, 18, 19, 22]. Some 
studies suggest, however, that after nutritional rehabilitation only gastric and intestinal 
symptoms subside, but the oesophageal symptoms persist [3, 21].

There is still no explicitness whether frequent complaints from the gastrointestinal 
tract have their roots in motility disorders. Most authors point to the lack of correlation 
between the reported symptoms and the results of diagnostic tests [3, 17, 21]. It is also 
unclear why the complaints maintain, which is reported in some studies, despite the 
normalization of the body’s nutritional status [3, 22].

More and more attention is paid to the links between the proper functioning of 
the digestive tract and the action of neurotransmitter systems or receptors of the CNS. 
Some authors suggest that the improvement of gastric emptying, as well as other ab-
normalities of the gastrointestinal tract motility may be more related to the improve-
ment of the mental state [26] and the normalization at the level of neurotransmission, 
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rather than the equalization of the body weight [21]. Probably the broad diagnosis of 
the CNS would provide answers to many unsolved questions. For example, studies 
in patients suffering from Parkinson’s disease showed a relatively high proportion of 
changes in the UES relaxation, not causing any symptoms in patients and associated 
with the dysfunction of central motor neurons [27].

In the context of developing techniques and improving equipment, which would 
be capable of diagnosing gastrointestinal motility disorders, significant differences in 
the type of test deviations, for instance manometric, seem to be less important. There 
is still very few data in the literature regarding motility disorders in patients suffering 
from anorexia nervosa using the most modern equipment. To this day, for example, 
no studies have been published on the use of pH-impedance technique in patients with 
anorexia nervosa. Paradoxically, this is currently the most modern testing used in the 
diagnosis of gastroesophageal reflux. The works, which were cited by our study con-
cerning motility disorders in patients suffering from anorexia nervosa, still do not give 
a clear answer to the fundamental question – whether motility disorders are primary 
and are a sort of predisposing factor for eating disorders or result from the long-term 
dietary restriction leading to the destruction of the body? The answer can only be 
obtained by performing tests twice i.e. in the state of destruction and after reaching 
the desirable body weight (control test). The research should be done in a larger group 
of patients, and additionally include data on symptoms, their severity, time of onset, 
duration and diet. The lack of reference of the study results available in literature to 
the clinical practice, and hence no standards of management are a big problem for 
specialists in the field of psychiatry and gastroenterology. 

References

1. Jagielska G, Tomaszewicz-Libudzic C, Wiśniewski A. Zaburzenia odżywiania. In: Wolańczyk 
T, Komender J. ed. Zaburzenia emocjonalne i behawioralne u dzieci. Warsaw: PZWL Medical 
Publishing; 2005. p. 259–283.

2. Keys A. The residues of malnutrition and starvation. Science 1950; 112: 371–373.

3. Benini L, Todesco T, Frulloni L, Grave RD, Campagnola P, Agugiaro F. et al. Esophageal 
motility and symptoms in restricting and binge-eating/purging anorexia. Dig. Liver Dis. 2010; 
42: 767–772.

4. Mulak A. Patofizjologia zaburzeń czynnościowych układu pokarmowego. In: Paradowski L. 
Zaburzenia czynnościowe przewodu pokarmowego. Second edition. Wroclaw: Cornetis; 2012. 
p. 11–30.

5. Black PH. Stress and the inflammatory response: a review of neurogenic inflammation. Brain 
Behav. Immun. 2002; 16: 622–653.

6. Rhee SH, Pothoulakis C, Mayer EA. Principles and clinical implications of the brain – gutenteric 
microbiota axis. Nat. Rev. Gastroenterol. Hepatol. 2009; 6: 306–314.

7. Jones MP, Dilley JB, Drossman D, Crowell MD. Brain-gut connections in functional GI dis-
orders: anatomic and physiologic relationships. Neurogastroenterol. Motil. 2006; 18: 91–103.



Katarzyna Weterle-Smolińska et al.728

8. Kellow JE, Azpiroz F, Delvaux M, Gebhart GF, Mertz HR, Quigley EM. et al. Applied prin-
ciples of neurogastroenterology: physiology/ motility sensation. Gastroenterology. 2006; 130: 
1412–1420.

9. Rajewski A. Jadłowstręt psychiczny. In: Pużynski S, Rybakowski J, Wciórka J. ed. Psychiatria 
kliniczna. Vol. 2, second edition. Wroclaw: Elsevier Urban & Partner Publishing House; 2011. 
p. 481–489.

10. Fyderek K. Zaburzenia czynności przełyku. In: Ryżko J, Socha J. ed. Zaburzenia czynnościowe 
układu pokarmowego u dzieci i młodzieży. Warsaw: PZWL Medical Publishing; 2004. p. 69–100.

11. Stacher G, Kiss A, Wiesnagrotzki S, Bergmann H, Höbart J, Schneider C. Oesophagal and gastric 
motility disorders in patients as having primary anorexia nervosa. Gut 1986; 27: 1120–1126.

12. Dubois A, Gross HA, Ebert MH, Castell DO. Altered gastric emptying and secretion in primary 
anorexia nervosa. Gastroenterology 1979; 71: 319–323.

13. Docx M, Verbeke A, Simons J, Weyler J, Ramet J, Mertens L. et al. Delayed gastric emptying 
in anorexic adolescents measured with the 13C octanoic acid breath test. Food Nutr. Sci. 2012; 
3: 1043–1047.

14. McCallum RW, Grill BB, Lange R, Planky M, Glass EE, Greenfeld DG. Definition of gastric 
emptying abnormality in patients with anorexia nervosa. Dig. Dis. Sci. 1985; 30: 713–722.

15. Saleh JW, Lebwohl P. Metoclopramide – induced gastric emptying in patients with anorexia 
nervosa. Am. J. Gastroenterol. 1980; 74: 127–132.

16. Holt S, Ford MJ, Grant S, Heading RC. Abnormal gastric emptying in primary anorexia nervosa. 
Br. J. Psychiatry 1981; 139: 550–552.

17. Hutson WR, Wald A. Gastric emptying in patients with bulimia nervosa and anorexia nervosa. 
Am. J. Gastroenterol. 1990; 85: 41–46.

18. Szmukler GI, Young GP, Lichtenstein M, Andrews JT. A serial study of gastric emptying in 
anorexia nervosa and bulimia. Aust. N. Z. J. Med. 1990; 20: 220–225.

19. Riguad D, Bedig G, Merrouche M, Vulpillat M, Bonfils S, Apfelbaum M. Delayed gastric 
emptying in anorexia nervosa is improved by completion of a renutrition program. Dig. Dis. 
Sci. 1988; 33: 919–925.

20. Perez M, Coley B, Crandall W, Di Lorenzo C, Bravender T. Effect of nutritional rehabilitation on 
gastric motility and somatization in adolescents with anorexia. J. Pediatr. 2013; 163: 867–872.

21. Kwiecień J, Ziora K. Zaburzenia czynności zwieraczy przełyku jako problem u dziewcząt z 
jadłowstrętem psychicznym. Pediatr. Współcz. Gastroenterol. Hepatol. Żywienie Dziecka 2007; 
9: 90–93.

22. Waldholtz BD, Andersen AE. Gastrointestinal symptoms in anorexia nervosa. A prospective 
study. Gastroenterology 1990; 98: 1415–1419.

23. Chami TN, Andersen AE, Crowell MD, Schuster MM, Whitehead WE. Gastrointestinal symp-
toms in bulimia nervosa: effects of treatment. Am. J. Gastroenterol.1995; 90: 88–92.

24. Chun AB, Sokol MS, Kaye WH, Hutson WR, Wald A. Colonic and anorectal function in con-
stipated patients with anorexia nervosa. Am. J. Gastroenterol. 1997; 92: 1879–1883.

25. Chiarioni G, Bassotti G, Monsignori A, Menegotti M, Salandini L, Di Matteo G. et al. Anorec-
tal dysfunction in constipated women with anorexia nervosa. Mayo Clin. Proc. 2000; 75(10): 
1015–1019.



729Gastrointestinal motility disorders in patients with anorexia nervosa – a review

26. Benini L, Todesco T, Dalle Grave R, Deiorio F, Salandini L, Vantini I. Gastric emptying in 
patients with restricting and binge/puring subtypes of anorexia nervosa. Am. J. Gastroenterol. 
2004; 99: 1448–1454.

27. Ali GN, Wallace KL, Schwartz R, DeCarle DJ, Zagami AS, Cook IJ. Mechanisms of oral-phar-
yngeal dysphagia in patients with Parkinson’s disease. Gastroenterology 1996; 110: 383–392.

Address: Katarzyna Weterle-Smolińska
Department of Child Psychiatry
Medical University of Warsaw
00-184 Warszawa, Marszałkowska Street 24


