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Purpose

The aim of this study is to present the current state of knowledge on the etiology of chronic

intestinal pseudo-obstruction.

Review methods

The PubMed and Google Scholar databases were used for the literature review. The following

phrases were searched for in English: “chronic intestinal pseudo-obstruction”,

“gastrointestinal motility disorders”, “CIPO”.

Abstract

The aim of this work is to discuss the known causes of chronic intestinal pseudo-

obstruction. Determining the etiology of the symptoms reported by the patient, such as:

abdominal pain, bloating, nausea, constipation, heartburn or regurgitation, the cause of which

cannot be clearly identified in imaging tests as mechanical intestinal obstruction, is necessary

to implement proper therapy. We distinguished, among others: infections, gene mutations,

cancer and paraneoplastic syndromes and autoimmune diseases. This broad range of causes

shows the complexity of this disease.

Among pathogens, the most common cause are viruses, especially herpesviruses, what

is more bacterial infections and gut dysbiosis must be taken under consideration. We found

that specific pathway gene mutations can cause obturation symptoms which need extended

diagnostic tests. Paraneoplastic syndromes should be examined as a possible etiological factor

while looking for the cause of this disease and anticancer treatment can be either a solution

for the chronic intestinal pseudo-obstruction symptoms or a cause of them. Lastly we

discussed autoimmune diseases as a part of the inflammation problem of the bowel.

The goal is to emphasize how important it is to draw attention to the need of looking at

the patient and his ailments integrally, which will enable an accurate diagnosis to be made and

the appropriate treatment to be effectively selected. We found it very important to think

unconventionally with every patient we deal with and what can be done thanks to a great

amount of knowledge provided by other doctors.
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Introduction

Chronic intestinal pseudo-obstruction (CIPO) is a rare gastrointestinal disorder

presented by symptoms suggesting mechanical intestinal obstruction without actual blocking

of the intestinal lumen. Such a situation may occur in every segment of the gastrointestinal

tract. Despite research effort, many physicians struggle with diagnosing and treating this

condition.[1,2] Symptoms of CIPO include abdominal pain, bloating, nausea, constipation,

heartburn or regurgitation.[3] The exact number of patients suffering from CIPO is unknown,

however researchers studying this condition base their studies on rather small groups, which

suggests its rarity.[4] Despite the fact that CIPO is a rare diagnosis a lot of possible factors

have been suggested as its causes, including infections, genetic mutation, neoplasms, drugs

and gut microbiota. Such extensive etiology means that treatment methods vary from

conservative treatment to surgery.[2,4-9]

In cases of patients, who develop specific symptoms, but do not fit into a known

pattern, an extended view is necessary. The aim of this review is to conclude present-day

knowledge of various etiological factors of CIPO. Such awareness may help to avoid taking

unnecessary measures, which can even be harmful to the patient.[10]

Pathogens

The history of microbiology shows that many researchers throughout time linked

various diseases with external factors. The discovery of bacteria in 1693 by Anton van

Leeuwenhoek and then the germ theory stated in late 1870’s by Louis Pasteur and Robert

Koch established background for further studies of infectious diseases.[11] As it turns out

CIPO can be connected with infectious factors, especially with various viruses and

protozoans.[8, 12-15]
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First group of viruses with clinical connection to CIPO are well known as

herpesviruses. Even though the group consists of many more viruses, to date, cytomegalovirus

(CMV), Epstein-Barr virus (EBV) and varicella zoster virus (VZV) have been found as causes

of CIPO cases.[13, 16, 17]

There are known clinical cases describing infants with intestinal pseudo-obstruction,

where physicians linked its etiology with CMV infection. Both reported patients were about

two-months-old, presenting symptoms from gastrointestinal system such as vomiting,

diarrhea and dehydration. Both patients underwent barium enema which excluded mechanical

obstruction and had laboratory confirmed CMV infection.[8, 12] Nevertheless, elderly

patients may present similar symptoms which retreat after antiviral therapy.[18] Another child

with CIPO presented with pharyngitis and an acute abdominal ileus, with no signs of

obstruction during laparotomy. Postoperatively, he suffered from prolonged intestinal

obstruction, pandysautonomia, and encephalomyelitis.[19]

Human polyomavirus, JC virus (JCV) was first discovered in a patient suffering from

Hodgkin's lymphoma and progressive multifocal leukoencephalopathy (PML). It is a DNA

virus and the primary infection occurs mostly in childhood. Immunodeficient patients can

experience reactivation which mostly leads to PML but also implicate colorectal cancer.[20]

As it turns out, there are several cases of CIPO, where connection to JCV has been suggested.

However, authors point out that CIPO as well as PML may occur mostly among

immunodeficient patients.[21, 22]

In opposition to viruses, to date, there are not many articles about CIPO caused by

bacteria. There is a clinical case of a patient suffering from lower back-pain radiating to the

right lower extremity and lower abdomen, urinary restriction and chronic constipation, non

responding to laxatives. After many tests and unsuccessful empiric treatment the diagnosis of

chronic Lyme disease was stated. The patient was administered with antibiotic with

significant clinical improvement and full recovery in 3 months time.[23]

Protozoans are a known factor for various diseases, some of which present with non

obvious symptoms. In literature it has been documented that several species caused CIPO.

Two independent clinical cases state that during the diagnostic process of patients with long

term pseudo obstruction, stool investigation and antibodies examination may give important

information, leading to proper diagnosis and treatment. One team found Strongyloides

stercoralis larva and administered ivermectin.[14] Another one found Giardia lamblia
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trophozoites, which let them start metronidazole treatment.[15] Both patients reacted well to

administered drugs and improved in a short time.

As shown above, CIPO can be related to various infectious factors. However it is

known that organ dysfunction can be connected to dysbiosis of human microbiota. Scientists

explored the impact of intestinal microbiota on enteric nervous system (ENS) and its

connection with CIPO. They proved that mucosa-associated microbiota in pediatric patients

diagnosed with CIPO differed from the one present in healthy children's intestines.[2]

Another group of scientists conducted an experiment with fecal microbiota transplantation. A

group of 9 patients with CIPO took part in that experimental treatment, as a result both

symptoms and computer tomography imagining scores of intestinal obstructions were notably

reduced.[24]

Gene mutations

CIPO classification is based on the presence of neurogenic or myogenic dysfunction in

the intestine, caused by gene mutation.[25] Many different factors, internal and external,

contribute to the dysfunction of smooth muscles, enteric nervous system or Cajal cells present

in the digestive system. The type of damaged tissue is related to the mutation of individual

genes, which to varying degrees contribute to disturbances in its structure, function or further

development, leading directly or indirectly to the symptoms of CIPO.[26]

One of the most important is the PTEN gene located on chromosome 10, the proper

functioning of which is of great importance for the proper development and functioning of

cells of the nervous system. Its mutations are also a field of research for autism spectrum

disorders.[27] It is considered as a tumor suppressor gene, and in case of its mutation, cancer

processes may be triggered.[28] Enteric nervous system is based on the proper functioning of

the PTEN pathway. The cause of CIPO symptoms is the loss of the PTEN gene. Potential

treatment for CIPO are drugs that modify the PTEN-dependent transmission pathway, i.e.

PI3K/PTEN-AKT-S6K signaling pathway.[9]

Mitochondrial neurogastrointestinal encephalomyopathy (MNGIE) is an autosomal

recessive disease, caused by a defect in the TP gene, the mutation product of which leads to

mitochondrial DNA damage and disorders of its functioning.[29] TP enzyme activity is low,

plasma thymidine and deoxyuridine are elevated.[30] The accumulation of abnormal products

damages mtDNA, which leads to the symptoms of gastrointestinal dysmotility over the years.

This affects the functioning not only of the smooth muscles of the digestive tract, but also of



6

the vascular muscles.[31] A potential treatment for MNGIE may be hematopoietic stem cell

transplantation (HSCT).[32]

The examples presented above show that more and more genes are being discovered

whose mutations lead to CIPO symptoms. This emphasizes how extensive diagnostics should

be considered in a patient in order to find out the cause of his symptoms and clinical condition.

In some cases, it may be necessary to perform a multigene panel.[33]

Cancer

Despite the significant pace of medical development, malignant tumors remain the

second most common cause of death, and their percentage is still increasing.[34] The problem

is to make the correct diagnosis at the earliest possible stage of the disease, when remission is

possible. Most cancers in their early stages do not cause symptoms or they are very mild.[35]

The initial manifestation of oncogenesis at various stages of advancement may be a

paraneoplastic syndrome, which is caused by changes in the body's immune response and is

not the result of the direct action of the tumor.[36] About 8% of patients diagnosed with

cancer suffer from paraneoplastic syndrome (PNS).[36] It is the cause of approximately 27%

of deaths in oncology patients.[37] It occurs most often in small cell lung cancer (SCLC),

breast cancer and gynecology and hematological malignancies.[38] Clinical presentations of

PNS include symptoms from different organ systems: neurological, endocrine,

rheumatological, hematological ect.[36]

CIPO paraneoplastic syndrome is rare but highly fatal. It is classified as a neurological

manifestation and is most often associated with SCLC. Anti-Hu antibodies are positive in

paraneoplastic CIPO [39], but it has been proven that these antibodies can also be positive

without the presence of cancer.[40] In the case of paraneoplastic CIPO, an attempt to use

prokinetic as well as anti-secretory agents does not bring satisfactory results. Treatment of the

underlying disease contributes to the reduction of the level of anti-Hu antibodies, without

affecting the patient's well-being.[39]

Clinical cases have been described in which the symptoms of CIPO disappeared after

the tumor achieved a complete response to chemoradiotherapy. In pursuit of such a goal, it is

important to initiate therapy before irreversible changes in neural connections occur, which

CIPO can cause as a result of paraneoplastic syndrome. Symptoms of gastrointestinal

obstruction may go before the diagnosis of SCLC by approximately 8.7 months [5], and

thorough cancer screening should be performed, especially when serological markers such as
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ANNA-1, PCA-1, or N-type calcium channel-binding antibodies are positive despite the

unknown cause.[41]

In contrast, anticancer therapy may cause CIPO symptoms. Immune checkpoint

inhibitors, such as pembrolizumab, often cause immune-related adverse events (irAEs), the

frequency of which is estimated at approximately 26.82% in any grade of severity. Their

occurrence is not related to the dose of the drug used. Most irAEs that clinically present as

gastrointestinal symptoms present as diarrhea. Anti-PD-1/PD-L1 agents are widely used in

chemotherapy, e.g. melanoma, non-small cell lung cancer (NSCLC) or renal cell carcinoma

(RCC).[42] Symptoms do not differ from CIPO caused by other causes - intestinal obstruction

occurs without a mechanical cause. During the therapeutic procedure, the supply of the drug

causing symptoms should be discontinued. It is known that the administration of

glucocorticoids is not beneficial. The most important thing in the procedure is to provide

bowel rest and, if necessary, use gut mobility stimulators. It is important to realize that not all

drugs with the same mechanism of action will cause the same side effects. After changing the

drug, e.g. from nivolumab to pembrolizumab, side effects may come from different systems,

have different severity and do not always have to disqualify the patient from further treatment.

If side effects occur, changing one drug to another one from the same therapeutic group may

be beneficial, not necessarily to a drug with a different mechanism of action.[43]

Autoimmune diseases

In most cases, the nature of CIPO remains idiopathic. However, it can occur secondary

to diseases affecting the motor function of the gastrointestinal tract. It manifests as a

secondary cause of gastrointestinal motility disorders, including pathology of the intestinal

wall myocytes, as well as the extrinsic and intrinsic neural networks. Treating patients with

this diagnosis is usually challenging and long-term treatment outcomes can be

dissatisfying.[10] However, the situation is different for patients suffering from systemic

lupus erythematosus (SLE), where ureterohydronephrosis, seen in 67% of cases in one series,

and histopathological evidence of intestinal leiomyocytes damage are often observed.[44-47]

This may suggest that the systemic autoimmune process targets smooth muscle cells.[46]

A clinical case of a woman has been described in the literature. She was diagnosed

with SLE hospitalized due to worsening health, experiencing arthralgias, abdominal

discomfort, distension, and obstipation. Distended loops of the large and small bowel were

detected in the examination, without obvious signs of obstruction. The interesting finding
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were the changes in the intestinal wall, which were not typical for lupus enteritis—there was

no thickening or edema of the wall. She underwent treatment with intravenous steroids which

resulted in improvement of her clinical condition.[48]

Involvement of multiple abdominal organs should always raise suspicion of a systemic

autoimmune reaction attacking smooth muscles. Histopathological examination of the

gastrointestinal tract in patients with CIPO secondary to SLE revealed extensive myocyte

necrosis in the muscularis propria with active inflammatory cell infiltrate, severe atrophy and

fibrosis of the muscularis, active serositis with serosal thickening and fibrosis, little or no

evidence of vasculitis or injury to bowel innervation, and absence of thromboembolic

disease.[44-46] Necrosis involving the intestinal muscularis occurs without the typical

vasculitis of SLE, as seen in other organs. A good response to immunosuppressive treatment

may suggest a direct impact of antibodies affecting smooth muscle cells. It has been

demonstrated that autoantibodies against proliferating cell nuclear antigen (PCNA) have been

exclusively found in SLE patients, and there have been clinical cases reports in which patients

with this antibody and systemic sclerosis developed CIPO.[49] While CIPO is rare in patients

with SLE, ureter dilation and difficulty in urine drainage are much more common, but it is

important to keep this in mind.

Systemic sclerosis (SSc) is a chronic autoimmune disease that attacks connective

tissue. It leads to the fibrosis in internal organs and the skin, accompanied by extensive

vasculopathy. About 90% of patients diagnosed with SSc, both in diffuse and limited forms,

experience gastrointestinal problems, and these complications are most commonly observed

in patients.[50,51] Symptoms are usually mild, but 8% of patients experience serious

complications, significantly increasing mortality among SSc patients, one of which is

CIPO.[52]

A clinical case of a woman with a past medical history of SSc is presented in

literature. She was hospitalized due to progressively worsening constipation, vomiting, and

regurgitation. Examinations revealed dilatation of the small and large intestine with air-fluid

levels. She was treated successfully with intravenous hydration and pharmacotherapy,

allowing oral feeding in small portions several times a day.[53]

The pathogenesis of systemic sclerosis is complex, involving immune system

activation, vascular damage, and overproduction of collagen, which then deposits in

connective tissue.[54, 55] The pathogenesis of gastrointestinal symptoms in patients with SSc

is likely caused by changes that can be divided into four stages, which are: vasculopathy,
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neural dysfunction, smooth muscle atrophy, and fibrosis.[56] Thanks to prokinetic agents, the

functional abnormalities can be reversed but only in the first two stages. In the third stage,

smooth muscle atrophy occurs, in causation to neurological dysfunction and the vasculopathy,

only partial improvement can be achieved with pharmacological treatment. The final, fourth

stage, is characterized by fibrosis, which is resistant to treatment.[53]

CIPO is rare but also occurs as a serious complication in patients with SSc. It is

associated with approximately 7% of deaths in patients hospitalized for this cause.[57]

Despite available treatment, it often leads to progression and patients usually experience a

decreased quality of life.[53] Targeted therapy contributed to reduce motility rate in patients

with SSc is not currently conducted and its treatment relies mainly on prokinetic agents, such

as erythromycin and metoclopramide, as well as laxatives and occasional enemas.[58]

Conclusion

The purpose of this study is to summarize the available medical knowledge about the

causes of CIPO in patients. It is important to remember how huge problem this disease is

despite its rarity - between 10 and 25% of children with CIPO will die from their disease.[59]

Searching for the cause of intestinal obstruction symptoms in a patient without a visible cause

in imaging tests is a huge challenge for the clinician. We want to draw attention to the

possible different causes of the symptoms and an individual approach to each case.

Appropriate hydration, implementation of appropriate nutritional treatment for the patient,

and then the use of available pharmacological treatment in accordance with the cause of the

pathology, e.g. prokinetics, muscle relaxants, steroids, antibiotics or anticancer drugs. Unlike

in the case of intestinal obstruction caused by a mechanical cause, surgery for a patient with

CIPO is in most cases of no benefit and may lead to greater complications related to the

surgical procedure.[10] Selecting an appropriate treatment method, depending on the cause

may be crucial for improving the quality of life of patients [59], which we want to draw

attention to in this article, at the same time emphasizing that we are dealing with a chronic

disease that may accompany the patient for most of his life.
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