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- ABSTRACT

Eighty colonoscopies were performed in 72
children suffering from various colonic disorders.
The indications for colonoscopic examination
were bleeding per rectum (83.3%), prolonged
colitis (14.0%) and colonic obstruction (2.7%).
Total bowel wash with normal saline was very
good for colonic preparation in majonty of the
cases. Pediatric colonoscope (PCF—Olympus)
- was used and the procedure performed under
sedation with intravenous diazepam and
pentazocine. Juvenile polyps were the commionest
lesions (69.4%). Diagnosis of idiopathic
wlcerative colitis, acute colitis, tuberculous
colitis, amebic colitis and allergic colitis was
made in 5.5, 4.2, 27, 1.3 and 13% cases,
respectively. Tuberculous hypertrophic lesion and
tuberculous stricture was seen in one case each.
The commonest site of juvenile polyps was
rectosigmoid region. Ninety per cent of them were
single, 8% had polyps ranging from 2-4 in
number and one (2%) child had juvenile
polyposis coli. Successful colonascapic removal
of polyps with polypectomy snare was possible in
9% cases. No complications were observed.
Cononoscopy is a safe and useful mode of
investigation of colonic disorders in expert
hands. It has a great therapeutic value in
childhood.
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- Colonoscopy is a well established diag-
nostic and therapeutic modality for various
disorders of colon in adults. There are
limited reports of colonoscopy in Pediatric
patients and there are very few centres
where it is performed in this age group(1-
4). Literature from tropical countries is
even scantier. This may be because of
reluctance on part of the pediatricians and
lack of availability of the diagnostic
cquipment and trained personnel(2).
Colonoscopy is an excellent method for
evaluation of appearance and integrity of
the colonic mucosa, detection of lesions
and treatment of some colonic lesions(1,2).
Juvenile polyps remain the commonest
cause of bleeding per-rectum and colono-
scopic removal by snare and diathermy has
revolutionised the approach(5-7). In this
paper, our experience of colonscopy in
pediatric patients with respect to its diag-
nostic as well*as therapeutic value is
presented.

Material and Methods

Eighty colonoscopies were performed
in 72 children suffering from colonic
disorders in the Pediatric Gastroenterology
Section of the Postgraduate Institute of
Medical Education and Research,
Chandigarh from August, 1984 to August,
1988. It is the first Centre of Pediatric
Gastroenterology in India to initiate
colonoscopies in infants and children. The
age ranged from 1% to 14 years. Of the 72
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children, 25 (34.7%) were less than 5 years,
33 (45.9%) were between 5 and 10 years of
age and 14 (19.4%) were between 10 and
14 years of age. Multiple procedures were
performed on patients in whom ecarlier
examination was inadequate or it was
carried for removal of multiple polyps.
Barium enema examination was donc in 65
cases prior to colonoscopy. Thirty five out
of them had barium enema done from
outside and were referred to our centre for
further management. '

The indications for the examination
were bleeding per rectum in 60 (83.3%),
chronic colitis in 10 (14.0%) and colonic
obstruction in 2 (2.7%) patients. Diagno-
stic as well as therapcutic evalvation was
donc depending upon the type of the lesion
seen.

Preparation

A light diet consisting of rice and soup
was allowed a day earlier. Seventy six times
total bowel wash (TBW) with isotonic sa-
lin¢ was given at room temperature while 4
times isotonic saline encma was given be-
fore the procedure. All the patients for
TBW received metoclopramide, 0.5 mg/kg
injectable or oral. A plastic Ryle’s tube
containing mercury at its tip was placed
ensuring that it was in the second part of
duodenum by aspirating bile stained fiuid.
Isotonic saline was used in drip form
through the Ryle’s tube till the stool re-
turns were clear. Amount of the saline thus
used varied from 2.0 to 4.5 litres. The pro-
cedure took 2-4 hours for the clearance
and was done under supervision. Tempera-
ture rccord, vital signs and liver size were
monitored. No complications except hy-
pothermia on two occasions were encoun-
tered. Four patients with active colitis were
prepared with isotonic saline enema.
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Sedation

All the colonoscopic procedures were
done under scdation with intravenous
diazepam (0.5 mg/kg) and pentazocine
(0.5 mg/kg). A resuscitation set with
oxygen and suction were kept ready at
hand. General anesthesia was not required
in any case.

Instruments and Techniques

—

Examination was carried with Pediatric
Colonoscope (PCF-Olympus) having an
outer diameter of 10 mm. A polypectomy
snare (size: 5 cm) alongwith diathermy ap-
paratus was used for polypectomy, polyps
from pedicle werc snared by cutting and
coagulation and at the same (ime a current
of 5 amp was passed for <30 sec in re-
peated bursts to complete the procedure of

- diathermy. Colonic mucosal biopsies were

taken with the flexible biopsy forceps.

The eximination was performed by
keeping the child in left lateral position.
After a digital examination the lubricated
colonoscopic tip was passed in the rectum
with the help of right index finger. Occa-
sionally, in order to snare the polyp, supine
position of patient was needed. Manual

compression over the abdomen was re-

quired to avoid loop formation in sigmoid
colon and transverse colon. Fluoroscopic
help was not required during the proce-
dure in any case. The procedure could be
completed in 20-40 min. Colonoscopic
finding were recorded and biopsy was
takcn whenever indicated. Polyps were col-
lected after defecation. Colonoscopic bi-
opsy material and retricved polyps were
subjected to histopathologic examination.

Resulits

- Endoscopist at the time of examination



INDIAN PEDIATRICS

recorded the results of total bowel wash
preparation as being perfectly clean in
90%, acceptably clean in 7.6% with small
amounts of residue and poor in 2.5% with
solid residue compromising the procedure.
In 2 (24%) patients, hypothermia was
encountered. Out of the 4 patients with
enema preparation it was so poor in 2
patients that the procedure was
incomplete.

A combination of diazepam and penta-
zocine was adequate and in none anesthe-
sia was resorted to. PCF-Olympus colono-
scope was satisfactory for the examination
and no problems were encountered during
the procedure.

Total colonoscopy was done in 70% of
examinations. Limited colonoscopy was
done for therapeutic polypectomy mostly.
During diagnostic colonoscopy, complete
cxamination was possible in 90% of cases.
In 4 cases it was technically difficult due to
obstruction at transverse colon
paticnts and poor preparation in the
remaining.

Diagnostic Yield

Colonoscopic examination showed
abnormality in 87.4% of patients. In 12.6%
cases it was normal; possibly the polyps
had been autoamputated. Barium encma
examination was inconclusive in these
cases. Histopathology examination of the
biopsy material correlated very well. Table
1 shows that juvenile polyps were the
~ commonest lesions in 69.4% of patients.
Colitis was diagnosed as idiopathic
ulcerative colitis in 5.5%, acute colitis in
4.2%, tuberculous colitis in 2.7%, amebic
colitis and allergic colitis in 1.3% each.
Diagnosis of tuberculosis was confirmed in
2 (2.7%) patients who presented as large
bowel obstruction. One of them had

in 2
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polypoidal hypertrophic lesions and the
other had stricture.

Therapeutic Colonoscopy

Fifty patients had polyps in the large
bowel. The distribution of the polyps is
shown in Table II. Rectum and sigmoid co-
lon were the commonest area of involve-
ment. Forty-five (90%) patients had a
single polyp, 4 (8%) had multiple polyps
ranging from 2 to 4 and one (2%) child had
juvenile polyposis coli. Successful polypec-

TABLE 1-Diagnosis by Colonoscopy finding
and Histopatholody of the Material
in 72 Patients

Conditions Number Percentage
Polyps N 50 69.4
Indiopathic ulcerative colitis 4 5.5
Tuberculosis of colon 4 35
Colitis 2 27
Obstruction 2 27
Acute colitis & 3 42
Amebic colitis 1 1.3
Cow’s milk allergy 1 1.3
Normal 9 12.6

TABLE I--Distribution of Polyps in Large
Bowel in 50* Children

Site Number Percentage
Rectum 30 60
Sigmoid colon 12 24
Descending colon 4 8
Splenic flexure 1 2
Transverse colon 1 2
Ascending colon 1 2

*One out of 50 cases of polyps had juvenile
polyposis coli.
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tomy with snare was done in 96% of cases
whereas in two patients it was not possible.
One child bad a large polyp 3 cm size and
another had a sessile polyp. A total of 105
polyps were removed. _

About 45 polyps were removed in one
patient having juvenile polyposis coli in 6
different sittings. This patient had polyps in
hundreds loading the whole of colon up to
cecum. Polyps were of varying size; pedun-
culated and sessile and all were impossible
to remove by snarc. This child had growth
retardation, severe anemia, hypoalbumine-
- mia and clubbing. Total colectomy with
- ileo-rectal ileostomy was done. After this,
the child showed a remarkable improve-
ment. -

| v

Complications

There were no complications encoun-
tered during and after the procedure, Two
children while receiving total bowel wash
during winter developed hypothermia
which was corrected immediately by warm-

ing.
Discussion

Flexible fiberoptic colonoscopy can be
performed in any age with the advent of
various diameter endoscopes(l). In
younger age group, the procedure requires
skill and expertise in the field of pediatric
endoscopy(2,3). The procedure can be
safely performed under sedation with
intravenous diazepam and pentazocine.
The child should be able to indicate pain or
distress because of the air insufflation or
maldirection of the colonoscope during the
procedure. General anesthesia has been
used by some but it can be associated with
risks(2).

A pediatric

colonoscope  (PCF-
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Olympus) with outer diameter of 10 mm is -
suitable for the children(2,5). Infants may -
requirc smaller diameter colonoscopes. In
our expericnce, there were no problems
with PCF-Olympus as noted by others(2,5).
The use of flexible biopsy forcepts and pol-
ypectomy snare becomes easy and safc.

It is very important to have a clean co-
lon for a good view of the colonic mucosa.
There are many ways of cleansing the co-
lon for the procedure(l). Various types of
cncma have been used. These can cause
mucosal hyperemia, petechiae, mucus de-
pletion and inflammatory changes in the
rectal mucosa on histology(8). Total bowel
was (TBW) with isotonic saline has been
used in adults safely(9). We have used the
same in children. The fluid requirement

- varied from 2 to 4.5 litres depending upon

the age. The patients were ready for the
procedurc within 4 hours of the prepara-
tion, adjudged by clear returns.

Our results showed good preparation
in 97% of paticnts, whereas in 3% of cases
preparation was poor. There can be prob-
lems of fluid overload, hypernatremia and
hypothermia. These complications can be
avoided by monitoring the patients closely.
Use of warm saline at body temperature is
suggested in winter to avoid hypothermia.
In the presence of active colitis, saline en-
ema is enough to clean the colon.

Rectal bleeding (83.3%) was the com-
monest indication for colonoscopy in the
present series. Other indications were coli-
tis (14%) and colonic obstruction (2.7%).
Colonoscopy was important to examine the
state of colonic mucosa and characteri-
zation of the lestons.

Therapeutic polypectomy was done in
48 patients. Biopsy material and the polyps
procured after polypectomy were subjected
to histopathology. There was very good
correlation between the colonoscopic ap-
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pearance and histopathology diagnosis.
The diagnosis could be made in 87.4% of
patients. Double contrast barium enema
can dclincate the site, extent and type of
lesions(2). However, a precise diagnosis
can be made only by having direct exami-
nation of the lesion and further confirma-
tion comes from the histopathology. Also,
a therapeutic polypectomy can be per-
formed if the lesion is a juvenile polyp.
Barium enema guides the colonoscopist. Tt

is an important prerequisitc under some -

situations but not in all the cases(2). In the
present series, 65 (91%) patients had bar-
ium encma before the procedure. In active
or recent lower gastrointestinal bleeding,
colonoscopy is more valuable(2,3).

Juvenile polyps in the pediatric group
are the commonest lesions in colon(1-5).
In our series, 69.4% patients had juvenile
polyps. The commonest site is the rectum
and the sigmoid colon(1). In present serics,
the site of polyp was rectum (60%),
sigmoid colon (24%), descending colon
(8%), splenic flexure (2%), transverse co-
lon (2%), and ascending colon (2%) while
the colon was studded with polyps in one
case (juvenile polyposis coli). Ninety per
cent of them had single polyps, 8% had 2-4
polyps and one child (29%) had juvenile
polyposis coli. Polypectomy by diathermy
coagulation snare is very important to
. avoid surgical intervention(10-12). In 96%
of patients successful polypectomy could
be performed. However, colonoscopic pol-
ypectomy has some limitations especially if
the polyp is sessile, large sized or there are
multiple polyps of variable size. In 4% of
our patients polypectomy could not be per-
formed because of sessile and large polyp.
In the child with juvenile polyposis coli, 45
polyps could be removed and adenomatous
polyp was identified; he required colec-

tomy(13). Polypectomy can be associated
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with complications like excessive rectal
blecding and peforations(14-15). These
complications were not observed in our
patients. Recurrence of polyps was not en-
countered on follow-up.

Colonoscopic polypectomy is a safe and
effective therapeutic procedure in children.
Histopathology of all the polyps showed
hamartamatous polyps cxcept one showing
adenomatous polyps. All polyps removed
should be subjected to histopathology to
detect any adenomatous polyp that has
malignant potential. Other causes of rectal
bleeding such as colonic hemangiomas,
vascular malformation, ectopic varies, lym-
phoid hyperplasia, Henoch-Schonlein dis-
case, leiomyoma and carcinoma(2) were
not encountered in our series.

The second commonest indication for
colonoscopy was colitis. Direct visualisa-
tion and biopsy of the mucosa helped in
differentiating 4 cases (5.5%) of idiopathic
ulcerative colitis IYC) from Crohn’s dis-
ease and prolonged infective colitis. Tt is
important to determine the extent of the
disease and colonoscopic surveillance for
dysplasia or carcinoma in pancolitis. Three
patients had suggestion of acute infective
colitis which resolved without any specific
treatment.

Tuberculosis of the colon is an uncom-
mon disease in children(16). The exact di-
agnosis is possible by direct colonoscopic
examination and histopathology of the le-
sion. Four (5.5%) paticnts had tuberculosis
of the colon. One of them had diffuse coli-
tis, whereas one had segmental colitis with
proctitis(13). One each had tuberculous
polypoidal lesions and stricture responsible
for obstruction of large bowel. Histopa-
thology of biopsy of colon confirmed the
diagnosis. All responded well to antituber-
cular therapy. However, two patients with
obstruction required surgical correction.
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Amebic colitis is an uncommon disease
in children. One child in the present series
had typical discrete ulcers with normal in-
tervening mucosa in rectum, sigmoid and
descending colon. Histopathology of biopsy
from ulcers showed trophozoites of E. his-
~ tolytica. The patient responded well to the

metronidazole therapy.

Cow milk allergy can simulate TUC in
childhood and infancy. One child had dif-
fuse colitis and histopathology of the lesion
showed infiltration of submucosa with co-
sinophils. Withdrawal of milk led to remis-
sion of the clinical picture(1).

The cecum was reached in 70% of all
the colonoscopic procedures in our series.
However, during the diagnostic proce-
dures, total colonoscopy was possible in
90% of the patients which is quite compa-

‘rable to that reported in the literature(5).
The frequency of complete examination
varies in adults from 60 to 95%(17,18). In
our series, repeated polypectomy and
technically difficult procedure due to poor
preparation and obstruction were the
reasons for limited colonoscopy. All efforts
must be made to screen the whole of colon
carefully so that no lesion is missed.

To conclude, colonoscopy is safe and
effective in children. It has immense diag-
nostic and therapeutic implications in cases
of lower gastrointestinal blceding, colitis
and colonic obstruction.

REFERENCES

1. Tossi T. Endoscopic examination of the
colon in infancy and childhood. Pediatr
Clin North Am 1988, 35: 331-356.

2. Hassall E, Barclay GN, Ament ME.
Colonoscopy in childhood. Pediatrics 1984,
73: 594-599.

3. Bhargava DK, Chawla Y. Intermittent un-
explained rectal bleeding in childhood. In-
dian J Pediatr 1983, 50: 329-332.

10.

11.

12.

13.

14.

. COLONOSCOPY

Kumar N, Anand BS, Malhotra V, et al.
Colonoscopic polypectomy: North Indian
experience. J Assoc Phys India 1990, 30:
272-274.

Williams CB, Large NJ, Cambell CA, er al.
Total colonoscopy in children. Arch Dis
Child 1982, 57: 49-33.

Cardranel S, Rodesch P, Peaters JP, Cre-
mer M. Fiberendoscopy of gastrointestinal
tract in children. Am J Dis Child 1977,
131: 41-45.

Liebman WM. Fiberoptic endoscopy of
gastrointestinal tract in infants and chil-
dren. II. Fiberoptic colonoscopy and pol-
ypectomy in 15 children. Am J Gastroen-
terol 1977, 68: 452-455.

Meciscl JL, Bergman D, Graney D, etal.
Human rectal mucosa protoscopic and
morphological changes caused by laxatives.
Gastrocnterology 1979, 77: 1507-1510.

Taylgr EW, Bently S, Youngs D, et al
Bowel preparation and safety of colono-
scopic polypectomy. Gastroenterology
1981, 81: 1-12,

Gleason WA Jr, Goldstein PD, Sgatz BA,
Tedesco FJ. Colonoscopic removal of ju-
venile colonic polyps. J Pediatr Surg 1975,
10: 519-521.

Holgersen Lo, Mosseberg RE. Colono-
scopy for rectal bleeding in childhood. J
Pediatr Surg 1978, 13: 83-85.

Douglas JR, Cambell CA, Salisburg DM,
Walker-Smith JA, Willliams CB. Colono-
scopic polypectomy in children. Br Med ]
1980, 281: 1386-1387.

Thapa BR, Sahni A, Malik AK, ef al. Juve-

~nile polyposis coli: A management prob-

lem. Indian Pediatr 1990, 27: 863-866.

Rogers BHG, Silvis SE, Nebel OT,
Sugawal, Mandalstam P. Complications
of flexible fiberoptic colonoscopy and
polypectomy. Gastrointest Endosc 1975,
22: 73-717.



- INDIAN PEDIATRICS

15.

16.

17.

Smith SE. Fiberoptic colonoscopy: Com-
plications of colonoscopy and poly-

pectomy. Dis Colon Rectum 1976, 19:

407-412.

Thapa BR, Nagi B, Malik AK, Mehta S.
Colorectal tuberculosis. Indian Pediatr
1988, 25: 1044-1049.

Gelfand DW, Wu WC, Ott, DJ.-The ex-
tent of successful colonoscopy: its compli-

18.

19.

VOLUME 28--APRIL 1991

cations for the radiologist. Gastrointest
Radiol 1979, 4: 75-78.

Gaisford WD. Fiberoptic colonoscopy: To-
tal colonoscopy an office procedure. Dis
Colon Rectum 1976, 19: 388-394.

Livestone EM, Cohan GM, Troncale FJ,
Touloukian RJ. Diastatic serosal lacera-
tions: an unrecognised complication of co-
lonscopy. Gastroenterology 1974, 67: 1245-
1247,

389



