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ABSTRACT

Many of scientific evidence suggest that physical exercise has beneficial effects by increase aerobic capac-

ity, prevents the progression of disability, reduces the risk factors of cardiovascular and endocrine disease, im-

proves gastrointestinal function, lessen anxiety and depression, and results in promote health. However, the effect

of exercise on gastrointestinal tract also has an adverse effect. Ischemic colitis is one of these. With the increasing

popularity of endurance competition among the population, gastrointestinal (GI) complaints are very common,

especially in endurance athletes and often impaired performance or subsequent recovery. The symptoms may in-

clude nausea, vomiting, abdominal pain and bloody diarrhea. Because of blood flow to gastrointestinal tracts is

reduced during an exercise and this is believed to the process of development of GI symptoms. In generally, is-

chemic colitis, after vigorous physical exercise, is reversible or irreversible depend on the onset of ischemic occur

but it can indeed be serious and life threatening. The case we present in this paper highlight on how exercise

inducing ischemic colitis and the other conceivable factor. This review is focus on the prevalence of colitis in

athletes, pathophysiology and the treatments of colitis. However, the all clear mechanism of the pathology and the

actual prevalence need still further investigate.
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Review
Article

Ischemia colitis was divided into two groups; oc-

clusive disease and nonocclusive disease.  This is del-

eterious manifestations on the colon that affect to de-

creased blood flow in mesenteric artery and lead to

ischemia.  Normally, ischemic colitis usually occurs

in the elderly patients that related to degenerative

changes in the vascular system.  However, the strenu-

ous exercise can affect the mucosal erosion and is-

chemic colitis after long distance running(1).  Follow-

ing by colonoscopic inspection reveals the changes of

epithelial surface induced to ischemia and other prob-

lems of lower gastrointestinal tract(2).  From the in-

spection, Also found the ischemic colitis occur at proxi-

mal, distal, or pancolitis even small bowel and in re-

quired surgery cases(2,3).

The etiology of ischemic colitis in endurance ath-

letes is absolutely unclear, possible from the multifac-

torial factors as follows;
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Splanchnic hypoperfusion

Splanchnic hypoperfusion (reduced blood flow)

can occur during exercise from mild circulatory

changes to profound gastrointestinal ischemia(4).  The

result of hypoperfusion in the gastrointestinal tract such

as damage epithelial cells, changes of permeability and

epithelial barrier function, also different in individu-

als.  During of intensive exercise, norepinephrine is

released from nerve ending and bind to alpha-

adrenoreceptors of the sympathetic nervous system

induces vasoconstriction.  These will increase the total

splanchnic vascular resistance(5,6).  The decreased of

blood flow to splanchnic flexure will occur more when

the intensity of exercise have more than 80% of VO2

max.  In contrast, the maximal exercise lowers than

80% of VO2 max may be increased blood flow to

splanchnic flexure(7).

Impaired absorption and permeability

The effect of exercise on absorption in gastrointes-

tinal tract act both water and carbohydrate.  From the

study of Oktedalen et al.(8) revealed that after extreme

exercise will increase the permeability of gut and dam-

age the gut, resulting impair the gut function.  Simi-

larly in the colon during extreme exercise can damage

to epithelial cells of colon, impair permeability func-

tion and result in bacterial translocation (LPS).

Mechanical causes

The posture of the athlete in each of exercise is

different pattern that it related to the ischemia colitis.

For instance, endurance runners have high mechanics

while running and consequent damage to the gas-

trointestinal tract.  The repetitive bumping of the inter-

nal organs in lower gastrointestinal tract is contributed

to lower gastrointestinal symptoms such as flatulence,

diarrhea and urgency.  The mechanical of trauma suf-

fered by the lower gastrointestinal from repetitive im-

pact of running, in combination with colonic ischemia,

likely account for gastrointestinal bleeding.  On a bi-

cycle, athletes with bicycle position increased the pres-

sure on abdominal that effected to upper GI symptoms.

Other contributing factors

Before race, many athletes use of non-selective

non-steroidal anti-inflammatory drugs (NSAIDs) for

relieve their pain after practice.  They have increased a

risk three- to five-fold of lower GI complications such

as mucosal bleeding or perforation compared to no

medication(9).  There are the environment factors such

as dehydration, hyperthermia, and iron deficiency ane-

mia in athletes.

Case reports

Surveys of Marathon runner, up to 60% complaint

about gastrointestinal symptoms during or after a com-

petition, include bloating, epigastric pain, abdominal

cramps, diarrhea and fecal incontinence, with lower

gastrointestinal tract symptoms occurring more fre-

quently than upper(10).  However, the symptoms of

gastrointestinal tract may differentiate varies in sex,

age, trainings status of athletes as well as mode and

intensity of exercise and environmental conditions.

Ischemic colitis is one of the gastrointestinal problems.

It normally often occurs in elderly people who have

endothelium dysfunction and include a range from mild

to severe condition(11).  At present, many studies re-

ported that colitis also found in the groups of endur-

ance sports athletes (i.e.  Marathon runner, Triathlon

sports, etc.).

One case report presented about the male patient

who enter the triathlon events in Australia and face with

ischemic colitis.  He presented with the right-sided ab-

dominal pain and bloody diarrhea after the events and

he had an experienced episodic the same symptoms

over the 2 months during his training program.  On

examination by computed tomography (CT) scan of

his abdominal show about the cecum and right colon

consistent with ischemic colitis but not severe stage,

then he was treated conservatively method and 4 days

later he was discharged(12).  Likewise, a male military

patient with no medical history presented the sudden

abdominal pain, vomiting and sweating during his high

intensity body built training program.  Five hours later

the patient has rectal bleeding and still has abdominal

pain.  An examination by colonoscopy revealed deep

ulcers from sigmoid-rectum junction and diagnosis with

the ischemic colitis.  So the patient was treated in the

conservative method and after that the symptoms is

relief(13).  In addition, a 31 year old amateur sports-

man with no medical history note, who enter the mara-

thon events admitted to hospital with the abdominal

cramps at the right iliac fossa, rectal bleeding, dizzi-

ness and severity pain at abdominal.  On the examina-

tion CT scan show about ischemic colitis of the cecum

and ascending colon.  Finally the patient subsequently

underwent a laparotomy and right hemicolectomy with

ileostomy formation(10).  Then the severity stage of
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colitis observed by endoscopy or histology can lead

the treatment into the appropriated way for the patient.

According to the cases report, the duration of ischemic

occurs is important because if the ischemia is severe

enough, damage becomes irreversible and area of ne-

crosis is spread and lead to the operation treatment in

patient.  About anatomy of colon and pathophysiology

mechanism of the disease indicate that every segment

of the colon can be affected by ischemic colitis.  The

mainly reported is the left side of the transverse colon

to the descending colon(14).  During exercise the sym-

pathetic nervous system is stimulated resulting in a

blood vessel vasoconstriction of splanchnic artery and

shunting blood towards the muscles(8,15,16), called

splanchnic hypoperfusion.  At normal, bowel can tol-

erate up to 75% reduction in mesenteric blood flow

for up to 12 hours but in exercise at 70% of maximal

oxygen consumption (VO2 max) causes a blood flow

reduction up to 60-70% and more intense exercise can

reduce up to 80% by the releasing of cathecholamine

from adrenal medulla to maintain blood flow in active

organ(14).  Another study about the effects of exercise

on mesenteric blood flow by transcutaneous doppler

ultrasound suggests that superior mesenteric artery

blood flow decreased by 43% immediately after the

end of the exercise and by 29% at five minutes and

24% at 10 minutes post exercise in healthy volun-

teers(17).  Moreover, the sympathetic tone can decrease

gastrointestinal motility and linked to abdominal pain

or gastrointestinal reflux during the exercise.  There is

a study indicate that the gastrointestinal reflux can

caused by abdominal bouncing or compression of the

viscera by abdominal muscles during exercise.  There

are some other factors that may relate to the gastrointes-

tinal ischemic colitis problems.  Firstly, the nonsteroi-

dal anti-inflammatory drug (NSAID) is the possible

factor that leads to gastrointestinal tracts problems.

A 20 year old marathon runner female patient with

the history of ibuprofen presented with dark red bloody

diarrhea after the competition.  By the treatments and

advised to discontinue ibuprofen.  Her diarrhea resolved

spontaneously.  The next factor is about dehydration,

it can be worsened by cathcholamine suppression the

thirst respond center during exhaustive exercise(14).

Hyperosmolar sport drink is believed to cause the di-

arrhea and dehydration too by create a transluminal

shift of water into the colon.  Hyperthermia stage is

the one important factor which will happen together

with dehydration in patient, it can lead into the ischemic

colitis condition because changing in viscosity blood

can reduce the flow at all blood vessel(14).

The last factor is about a past history of patient.

In 2012, there is a unique case report with a patient 29

years old with history of Crohn’s disease (bowel in-

flammation) presented with two days of diarrhea and

hematochezia after strenuous running.  On the exami-

nation the patient was diagnosis as a Crohn’s disease

same as before but her symptoms not related to either

the Crohn’s disease or colitis disease.  Finally she was

trial treatment for ischemic colitis disease, luckily the

treatments can resolved her symptoms(11).  Some re-

searchers propose that iron deficiency stage and ane-

mia may be related to gastrointestinal problems.  A long

distance runner, 20 years old female patient with the

history of hemorrhoidal bleeding was referred for

evaluation of an iron-deficiency and guaiac-positive

stools.  Though out the entire year, she has an bloody

diarrhea and hematocrit fell after the competition or

intensive trainings.  After graduation she stopped com-

petition running and has had no future guaiac positive

stools or anemia.  However, the clinical implications

of iron depletion are unclear(18).

Prognosis

The colonoscopy is the mostly use technique for

diagnosis of ischemia colitis because it has highly sen-

Figure 1. Endoscopic appearance of acute ischemia colitis

in the 29 year-old-woman after vigorous exer-

cise(11).
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sitivity and specificity for assessment the pathology.

The almost cases of ischemic colitis have good prog-

nosis with diminished their symptoms within 24-48

hours and it will fully recovery within 1 to 2 weeks.

The improvement of the symptom upon the disease’s

area is related to the time of recovery in the individu-

als.  The patients with transient ischemic colitis may

be stricture or stenosis will improve with their own in

12 to 24 months without therapy.  The combination of

colonoscopy and barium enema can help to assess and

resolution for stricture or persistent colitis, or both.  If

necessary to operation 10-65% of the patients have high

rate of mortality especially in the patients with

pancolitis.  In addition, about 20-30% of patients with

colitis from irreversible ischemic injury, they remain

shown some symptoms such as diarrhea, rectal bleed-

ing and/or weight loss.  In some area of the segmental

colitis can recurrent the sepsis in part of unrecovered

so they consider the operation to manage this condi-

tion(19).

Interestingly, right colon associated with long

hospitalizations because it’s a greater need area for

surgery and become higher rate of mortality.  The right

colon has main blood supply from superior mesenteric

artery so aorto-iliac surgery maybe affect to poor out-

comes for patients’ development after surgery.  These

effects happen on ischemic colitis patients with myo-

cardial infarction, chronic renal failure, or patients on

hemodialysis(19).

CONCLUSIONS

From many studies, we conclude that the patient

developed segmental ischemic colitis as a direct effect

of vigorous, high intensity, long distance running.  As

the major result of a hypoperfusion in intestinal blood

flow that can produce the severity of damage but oth-

ers factor which can cause ischemic colitis still need

more investigate.  The diagnosis requires a high index

of suspicion and the treatments should consider ap-

propriate with the severity of the patient.  Although

most patients improve within several days with con-

servative care, others will require laparotomy with

bowel resection.
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