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Acute Appendicitis as Complication of Colon Transit 
Time Study; A Case Report

ABSTRACT

Colon transit time study with radio opaque markers is a simple method for 
assessment of colon motility disorder in patients with chronic idiopathic con-
stipation. We report a case of acute appendicitis that was induced by impaction 
of radio opaque markers after colon transit time study. We think that this case 
report is first significant complication of colon transit time study until now. 
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INTRODUCTION

The main functions of colon as a vital organ consists of absorption 
of water and electrolytes, slow movement of contents distally, reten-
tion of fecal material in distal colon and voluntary defecation.1 Con-
stipation, diarrhea, fecal incontinence, and lower abdominal pain are 
the most common symptoms of colonic dysmotility. The first line of 
diagnosis includes careful history taking, precise physical examina-
tion, and laboratory tests. An endoscopy or contrast radiological study 
is conducted to dismiss an organic cause. Functional bowel disorder 
will be confirmed in the absence of organic reasons for the symptoms.2 
Colon transit can be quantified by different methods; the most com-
monly used is radiological study. The number of markers in different 
parts of colon will be counted in serial abdominal radiographs. These 
methods do not provide a dynamic picture of colon activity and do not 
always show a meal behavior in the colon. Manometric studies provide 
a possibility of measurement of colon activity but they are invasive 
and difficult to relate to the transit of the meal through the bowel.3,4 
The total and segmental colonic transit time makes the identification of 
motility alteration in different colon segments as the cause of consti-
pation possible.4 In this technique, patients ingest 20 markers each on 
the three successive days then the plain radiography of the abdomen is 
performed on the fourth, seventh, and in some cases on the tenth day. If 
over 80% of the markers are passed on day5, the colon transit is consid-
ered normal and if the markers are scattered in the colon, the diagnosis 
will most likely be hypo-motility or colonic inertia. The functional out-
let delay, internal rectal prolapse and anismus will be confirmed with 
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accumulation of remaining markers in the rectum 
or rectosigmoid.5

Appendicitis is the most common cause of acute 
abdomen in almost all ages.6 Appendicitis second-
ary to hyperplasia of the appendiceal lymphoid fol-
licles following a bacterial or viral infection is the 
most common etiology of appendicitis in children. 
While the appendicitis following fecal material or 
fecalith occurs more commonly in adults.7,8 Foreign 
body-induced appendicitis is less common among 
patients and the first case was reported in 1735.9  In 
past centuries, hand-sewing needles or buckshots in 
the meat from wild hunting games were the main 
cause of foreign body-induced appendicitis. The 
management of these cases was appendectomy de-
spite being a controversial issue, especially in as-
ymptomatic patients.10-12 

Herein, we present a case of chronic constipation 
that underwent colon transit time study that was 
presented with acute appendicitis. To the best of our 
knowledge, this is the first significant complication 
of colon transit time study until now.

CASE REPORT
A 45-year-old man referred to the Colorectal 

Research Clinic at Faghihi Hospital, Shiraz Uni-
versity of medical Sciences, Shiraz, southern Iran, 
because of persistent chronic constipation lasting 
many years. He underwent colon transit time study 
to evaluate colon motility. Considering the positive 
finding for colon inertia, medical management was 
initially started for him. After one month, he came 
to our emergency department with the chief com-
plaint of abdominal pain. After primary evaluation, 
he was admitted to the general surgery department 
to rule out acute appendicitis. In plain abdominal 
radiograph, multiple metallic bodies were detected 
in the bowel (figure 1) and so he scheduled for diag-
nostic laparoscopy. Upon laparoscopy, because of 
detecting a hard swelled appendix with significant 
inflammatory changes, appendectomy was per-
formed. The appendix was opened in the operation 
room and multiple impacted radio opaque markers 
were detected (figure 2). The post-operation time 
was uneventful and he was discharged and referred 

to the Clinic for further management of his chronic 
constipation.

DISCUSSION
Foreign body ingestion is usual in pediatric pa-

tients, but rare in adults. Prisoners and patients 
with mental disorders constitute this group.13 The 
prevalence of appendicitis caused by foreign body 
is roughly 0.0005%.14 Various objects including 
sewing needles, retained shot pellets, tongue studs, 
endodontic files, drill bits, dog hair, toothbrush 
bristle, toothpicks, fishing lines, mercury (after in-
gestion of the bulb of a thermometer), condom frag-
ments, vegetable seeds, fruit seeds, pits, and worms 
are trapped in appendiceal lumen.6,15  It has been 
reported that needles, pins, screws and buckshots 
were the most common foreign bodies causing ap-
pendicitis.10-12 These radiopaque objects are heavier 
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Fig. 1: Plain Abdominal radiograph showing a chain of 
metallic bodies in Right Lower Quadrant

Fig. 2: Transected Appendix and Metallic Bodies after 
laparoscopic Appendectomy
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than gastrointestinal (GI) contents and because of 
the position of cecum and its low motility such for-
eign bodies tend to trapped in this part. The entry 
to appendiceal lumen is affected by some factors 
including the orifice of appendiceal lumen and ana-
tomical position of the appendix. Considering the 
upward position of retrocecal appendix, entry of 
foreign material into the lumen is almost impossible 
which may be related to partial kinking or narrow-
ing of its orifice. The complicated or uncomplicated 
appendicitis depends on shape, size, and nature of 
foreign bodies trapped in the appendix. Foreign 
bodies can be divided into high-risk and low-risk 
groups based on their physical characteristics. The 
high- risk group consists of sharp, elongated, or 
pointed objects that usually cause perforation, ap-
pendicular abscess, and peritonitis while the other 
group includes objects with blunt or round borders 
that cause obstruction of the appendiceal lumen and 
remain dormant for a long time.10 In one investiga-
tion of 256 patients with foreign body induced ap-
pendicitis over 10 years, the researchers concluded 
that in patients with sharp, stiff, or metallic foreign 
bodies in the appendix, 93% were symptomatic, 
and inflammation and perforation was seen in 88% 
and 77% of the patients, respectively. However, 
only 66% of the patients with blunt or round firm 
foreign bodies with smooth border in the appendix 
showed symptoms. Klinger and co-workers report-
ed that appendicitis caused by high-risk objects was 
seen in about 75% of the patients, while less than 
12% of patients had low-risk foreign bodies in their 
appendix.10 Since most foreign bodies trapped in 
the appendix are radiopaque and detectable in serial 
plain abdominal radiography and can be observed 
as hyperechoic lesion with shadows in sonogra-
phy, the suspicion of appendicitis for physicians 
will be easy. Other symptoms contributing to the 
recognition of appendicitis are inflammation fol-
lowing at least partial obstruction and Mc–Burney 
tenderness in asymptomatic patients. Therefore, no 
more work-up would be necessary in this situation. 
Most patients with high-risk foreign bodies in the 
appendix showed obvious symptoms. Therefore, 
prophylactic appendectomy is considered as a fea-

sible treatment for such patients. It was mentioned 
that even blunt objects that are usually enclosed by 
fecal material would lead to the obstruction of ap-
pendiceal lumen in the long-term and subsequent 
sub-acute or chronic appendicitis or occasionally 
mucocele.15 Also, poisoning is another complica-
tion of buckshot foreign bodies in the appendix. 
According to these problems, regardless of the type 
and nature of the foreign bodies and whether or not 
the patients are symptomatic, all patients should be 
appendectomized.8,10 In some publications, there 
are various recommendations including fluorosco-
py-guided colonoscopy and laparoscopy to remove 
the foreign body contained in appendix before the 
final decision for appendectomy.11,16

In one case report of a 20-year-old man with 
signs and symptoms of appendicitis with abnormal 
laboratory tests, a metallic foreign body was found 
in abdominal radiography, which was confirmed as 
a needle by computed tomography. During lapa-
roscopic exploration, a slightly thickened and in-
flamed appendix was found, most likely because of 
the erosion of the needle close to the neck of the 
appendix. The patient was discharged with no post-
operative complications.15

Antonacci and colleagues reported a 45-year-old 
man with a history of eating marrowbone approxi-
mately 15 years prior to the time of admission who 
presented with lower right-side abdominal pain. 
Abdominal radiography and computed tomography 
respectively revealed radio-opaque formation and a 
massive round filling defect in the iliac fossa. Lapa-
roscopic appendectomy was performed and the pa-
tient was discharged 2 days later with no complica-
tion.17

Appendicitis caused by eating geese hunted by 
lead pellets from a shotgun was reported in an 8 
year-old boy. During laparoscopic appendectomy 
57 lead pellets were recovered in the lumen of the 
appendix.18

We reported a case of appendicitis caused by 
colon transit time study as a complication of this 
diagnostic method. Since this patient had chronic 
constipation and was prone for impaction of ra-
dio-opaque markers in the appendiceal lumen and 
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subsequent appendicitis, we believe that long-term 
follow-up after colon transit time study and taking 
plain abdominal radiographs a few days later can be 
feasible. On the other hand, recently, radio nucleo-
tide study has been considered as a beneficial alter-
native with no recognized complication.

Colon transit time study is a simple method for 
evaluating colon motor disorders, but it can be dan-
gerous. The position of the appendix and its wide 
orifice can be a threatening factor for trapping the 
markers. Long-term observation and use of nonme-
tallic markers can be suitable.
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