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Background: Acute abdomen is a condition that often mandates urgent treatment. PR or DRE (per rectal examination or
digital rectal examination) is one of the fundamental physical examinations that doctors use to differentiate causes of acute
abdominal pain. However, it is not a pleasant examination to undergo. Sometimes doctors ignore this examination. The
benefit of per rectal examination has rarely been studied in children.
Objective: This study was designed to demonstrate the benefit of rectal examination for contribution to the diagnosis of acute
abdominal pain in children and reduction of unnecessary operation.
Material and Method: A prospective cross sectional study of children ages 3 to 15 years old who presented with acute
abdominal pain from January 2012 to December 2013 was conducted. The clinical parameters including DRE results were
correlated to the diagnosis. The diagnoses prior to and after DRE were compared. The accuracy of DRE was analyzed by pair
response analysis of pre and post-DRE results using McNemar‘s Chi-square test.
Results: A total of 116 children with acute abdominal pain were enrolled in the study. The final diagnoses were appendicitis
accounting for 27%, constipation 28%, non-surgical gastrointestinal diseases such as gastritis, diarrhea and food poisoning
9%, diseases of the female reproductive system 7% and others 29%. In comparing the diagnoses prior to and after digital
rectal examination, it was demonstrated that rectal examination significantly helped differentiate diagnosis in 38.8% of
patients, whereas 19% of the patients gained no benefit.DRE corrected the diagnosis in 45 cases which was significantly
higher than misguiding the diagnosis in 3 cases. The efficacy of DRE was true positive rate of 81% and false positive rate of
19%. In subgroup analysis of 81 patients with suspected appendicitis, which accounted for 70% of patients with acute
abdominal pain, DRE helped in the diagnosis which reduced unnecessary surgery in 32% of these patients.
Conclusion: The presented study recognizes the benefit of DRE as a guide in the diagnosis of pediatric acute abdominal pain
which reduces unnecessary investigation and operation. It should be considered as an essential part of complete physical
examination in patients with acute abdominal pain before proceeding to imaging investigation.
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Acute abdomen is a condition that mandates
urgent treatment. Patients often come to the hospital
with abdominal pain which could have various
etiologies both surgical and non-surgical such as acute
appendicitis, intestinal obstruction, gastroenteritis or
even constipation. In  Siriraj  Hospital, we have surgical
consultations in children with acute abdominal pain
about 60-80 patients per year. Rectal examination is
a basic physical examination that doctors use to help
in the diagnosis of urologic, gynecologic and

gastrointestinal conditions including acute abdomen,
it can be called Digital rectal examination (DRE) or per
rectal examination (PR). Rectal examination composes
of the evaluation of the perianal area and genitalia,
thus it is a sensitive examination that must gain both
cooperation and understanding of the child and parent
especially in older children and adolescent. It is also an
unpleasant and uncomfortable physical examination
which can elicit pain(1-5) and abdominal discomfort or
even tenderness.

The majority of acute abdominal pain in
children is mostly caused by non-surgical conditions
such as gastritis, acute gastroenteritis or constipation,
some of which could be diagnosed by rectal
examination(6). Rectal examination can provide other
diagnostic information in acute abdominal pain such
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as imperforated hymen, vaginal atresia, twisted ovarian
cyst and localizing pain but this information can only
be gained in about 50% of children with acute
abdominal pain(7,8). However we cannot imply that the
benefit of rectal examination in acute appendicitis is
the same as in acute abdominal pain. It is controversial
whether complete physical examination (including rectal
examination) has benefit in the diagnosis of acute
appendicitis because some of acute appendicitis could
be diagnosed using history and abdominal examination
only. Additionally, clinical scores that had been
developed as diagnostic tools for appendicitis such as
Alvarado score(9) and Pediatric appendicitis score(10)

did not include findings from rectal examination.
Nowadays complete physical examination and

close active observation has become less standard
having been replaced by imaging investigations,
comparatively ultrasonography and computer
tomography, which were proven to be accurate in giving
the diagnosis for a case with acute appendicitis.
Nevertheless the study of 250,783 patients who
underwent appendectomy in the United States of
America in 2000-2006 demonstrated negative
appendectomy rate to increase from 5% to 6.7%
compared with before 1989(11-13). Another recent studies
indicated negative appendectomy rate as high as
12.4%-16.5%(14,15). Can we assume that the rising of
negative appendectomy rate in the imaging era has
some association with over investigation or neglecting
of rectal examination in particular?

Regarding a study in Siriraj Hospital from 2000-
2001 the negative appendectomy rate was 4.5%(16),
which all children with acute abdominal pain in Siriraj
Hospital had complete physical examination including
rectal examination and admitted for active observation
in pediatric surgery ward. Most of them did not have
imaging investigation. The researchers then believed
that complete physical examination should contribute
in the diagnosis of acute abdominal pain and can reduce
unnecessary investigation and unnecessary operation
comparatively negative appendectomy in children.

Material and Method
The clinical data of children aged 3-15 years

old, who presented with acute abdominal pain and were
admitted to pediatric surgery ward from January 2012-
December 2013, were prospectively collected.

Inclusion criteria
1. Patient had acute abdominal pain.
2. Presence of DRE result and final diagnosis.

Exclusion criteria
1. Patient had profound pain from perianal area

such as perianal abscess or anal fissure.
2. Patient had inguinal pain such as

incarcerated hernia or torsion testis.
3. Patient with known history of surgical

procedure from other hospital.

Withdrawal or termination criteria
1. Patients who were lost to follow-up.

Study design
This study was a cross-sectional study.

Clinical data were examined correlating to the following
parameters: age, sex, underlying disease, presenting
symptoms, differential diagnoses before DRE, DRE
results, differential diagnoses after DRE, surgery, and
final diagnosis.

Statistical analysis
The accuracy of pre-DRE differential

diagnoses compared with post-DRE differential
diagnosis and analysis pair response using McNemar‘s
Chi-square test. SPSS Statistics was used for statistical
calculation.

Ethical considerations
This study was performed according to the

protocol and approval of SiRB (Siriraj Hospital
Institutional Review Board).

Results
A total of 116 children with acute abdominal

pain from January 2012 to December 2013 in Siriraj
Hospital were enrolled in the study. Patient
characteristics were described in Table 1.

The two most common causes of acute
abdominal pain in the study group were appendicitis
accounting for 27% and fecal impaction from
constipation for 28%, followed by other gastrointestinal
diseases such as gastritis, diarrhea and food poisoning
(9%) and diseases of the reproductive system (7%) as
shown in Table 2. Each patient’s diagnoses were
categorized into 3 groups.

Dx1 = PrePR = the diagnosis before PR
Dx2 = PostPR = the diagnosis after PR
Dx3 = FinalDx = the final diagnosis

The diagnoses groups were compared and
analyzed to find the correlation patterns. The benefit
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of DRE was defined and categorized into patterns of
correlation with regards to the final diagnosis. Example
of this pattern was shown in Table 3.

PrePR≠FinalDx, PostPR=FinalDx = True
benefit

PrePR=FinalDx, PostPR=FinalDx = Support
diagnosis

PrePR≠FinalDx, PostPR≠FinalDx = False first
diagnosis

PrePR=FinalDx, PostPR≠FinalDx = Mislead
diagnosis

After DRE, the results of DRE have statistical
significantly confirmed the diagnosis of acute
abdominal pain in 94 out of 116 patients (81%) and also
DRE changed the diagnosis to the right one more than
misleaded the diagnosis to the false one (p-value
<0.001,  odds ratio = 6.8 (95% CI 1.91-24.88)).

Considering all patients had DRE and none of
the final diagnosis was acquired without DRE, thus
sensitivity and specificity of DRE could not be
calculated from this study.

Discussion
This study demonstrated that DRE can

provide diagnostic information in about 81% of children
with acute abdominal pain which was higher than in
the previous study(7,8) by confirming the diagnosis and
therefore excluding non-surgical conditions such as
gastritis, acute gastroenteritis or constipation(6). In
subgroup analysis, benefits of DRE can be categorized
into 3 different aspects;

1. DRE can confirm the diagnosis. DRE was
found supporting the diagnosis in 49 cases (42.3%).

In subgroup of patients with suspected
constipation, DRE can confirm the diagnosis of
constipation in 50% of patients by finding fecal
impaction and these patients were given low rectal
enema. In subgroup analysis of gut ileus, DRE can
identify the causes of gut ileus which were enterocolitis,
fecal impaction, Hirschsprung’s disease and pelvic
tumor, therefore digital rectal examination can aid in the
diagnosis of 54 % of patients with gut obstruction.

2. DRE can help in differentiating the cause of
acute abdominal pain. From this study, DRE can change
the diagnosis to a correct one in 45 cases (38.8%) which
was significantly higher than misleading to a false
diagnosis in 3 cases (2.5%) (p-value <0.001). The
efficacy of DRE is true positive rate = 81% and false
positive rate = 19%

3. DRE can reduce unnecessary operation by
differentiating non-surgical from surgical causes. In
subgroup analysis of 81 patients with suspected
appendicitis, accounting for 70% of patients with acute
abdominal pain, rectal examination can be helpful in
the diagnosis (excluding acute appendicitis) which
reduced unnecessary surgery in 26 cases (32%).
Nonsurgical conditions which were differentiated from
appendicitis by DRE included diarrhea, constipation,
menstrual cramps and pelvic inflammatory disease.

  Frequency Percent
(No.) (%)

Age
Total 116 100
3-5 years   21   18.1
6-8 years   22   19

 9-11 years   38   32.8
12-14 years   35   30.2

Mean + SD = 9.36+3.3 years
Mode = 10 years
Sex

Male   56   48.3
Female   60   51.7

Table 1. Patient characteristics (n = 116)

Final diagnosis Patients

Fecal impaction (constipation)   33
Acute appendicitis   31
Appendiceal abscess     2
Acute gastroenteritis, ileitis and enterocolitis   14
Typhlitis of colon (neutropenic enterocolitis)     1
Food poisoning, gastritis and dyspepsia     7
PID and pelvic abscess     4
Mesenteric adenitis     1
Spontaneous bacterial peritonitis     1
Gut obstruction     3
Intussusception     1
Menstruation     1
Twisted/torsion ovarian cyst     2
Acute pyelonephritis     2
Henoch-Schonlein purpura     1
Cyclic vomiting     1
Muscle strain, traumatic bladder     3
or bowel injury
Intraabdominal and pelvic tumor     2
Other miscellaneous diseases     6
Total number (N) 116

Table 2. Final diagnosis
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PostPR false = 0 PostPR correct = 1 Total
Dx2≠Dx3 Dx2=Dx3

PrePR false = 0 False first diagnosis PR didn’t True benefit PR change to 64
Dx1≠Dx3 change diagnosis = 19 (16.4%) correct = 45 (38.8%)
PrePR correct = 1 Mislead diagnosis PR change Support diagnosis PR confirm
Dx1=Dx3 to false diagnosis = 3 (2.5%) correct diagnosis = 49 (42.3%) 52
Total 22 94 116*

Table 4. Patterns of correlation with regards to the final diagnosis using information gained from per rectal examination

* McNemar ‘s Chi-square test p-value <0.001, ODDS ratio = 6.8 times (95%CI 1.91-24.88), Efficacy of PR is true positive
rate = 81.11%, false positive rate = 18.9%
The diagnosis before DRE was statistical significantly different from the diagnosis after DRE (p-value <0.001).

Constipation was the etiology of abdominal pain in 25
cases (30%) of suspected appendicitis patients, which
could be diagnosed immediately after DRE in this study.

The majority of patients in the study group
did not have imaging investigations and the diagnoses
were made mainly based on physical examination and
close active observation. The researchers believe that
the presented study recognizes the benefit of digital
rectal examination by aids in the diagnosis of pediatric
acute abdominal pain, in addition reduces unnecessary
investigation and operation.

Conclusion
In conclusion, digital rectal examination

should be performed in standard practice of
approaching children with acute abdominal pain. The
digital rectal examination provides diagnostic
information in about 81% of children with acute
abdominal pain and can help differentiate non-surgical
from surgical causes which generally impacts the
course of therapy by reducing unnecessary surgery in
32% of patients with suspected appendicitis. It should
be considered as an essential part of complete
physical examination before proceeding to imaging
investigation.

What is already known on this topic?
The digital rectal examination can provide

other diagnostic information in acute abdominal pain
such as imperforated hymen, vaginal atresia, twisted
ovarian cyst and localizing pain but this information
can only be gained in about 50% of children with acute
abdominal pain.

What this study adds?
From this study, the digital rectal examination

provide diagnostic information in about 81% of children
with acute abdominal pain and can help differentiate
non-surgical from surgical causes which generally
impacts the course of therapy by reducing unnecessary
surgery in 32% of patients with suspected appendicitis.
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⌫⌫⌫

    

 ⌫⌫ ⌦ ⌫
⌫ ⌫⌫ 
⌫⌦⌦⌫
 ⌦⌦⌫⌫⌫ 
⌫
⌫ ⌦       ⌦  ⌫ ⌫⌫ 
   ⌦    ⌦  ⌫⌫

⌦ ⌦   ⌫        
⌫   ⌫    ⌫   ⌦
 ⌫⌫ ⌫ 
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