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REVIEW ARTICLE
Colonoscopy: Art or science?

lan C Roberts-Thomson and Edward Teo

Department of Gastroenterology and Hepatology, The Queen Elizabeth Hospital, Woodville South, South Australia 5011 Australia

Key words Abstract
Colonoscopy, endoscopic techniques, cecal

intubation, difficult procedures. The focus on colorectal neoplasia has led to an exponential increase in the use of

colonoscopy in many countries. Although colonoscopy facilitates the diagnosis and

Accepted for publication 22 October 2008. treatment of colonic disease, there are public health issues that include access, training,

diagnostic accuracy, complications and additions to health-care costs. Because of this,
Correspondence colonoscopists have a responsibility to ensure that the procedure is appropriate, safe and
Professor IC Roberts-Thomson, Department of high-quality. This article addresses the issue of variation in technical skills that is
of Gastroenterology and Hepatology, The known to exist within the endoscopic community, even among individuals with similar
Queen Elizabeth Hospital, 28 Woodville Road,  experience. While some of this variation reflects innate manual dexterity, another aspect
Woodville South SA 5011, Australia. Email: is variation in the adoption of technical manoeuvers that facilitate various aspects of the
ian.roberts-thomson@health.sa.gov.au procedure including rates for cecal intubation. Although technical manoeuvers are diffi-

cult to evaluate in controlled trials, there is persuasive data that high cecal intubation
rates can be achieved by minimizing inflation and looping in the sigmoid colon and by
the appropriate use of positional changes and abdominal pressure. In difficult settings,
there is also benefit from the use of non-standard endoscopes and various accessories
including overtubes.

Roberts-Thomson. JGH 2009:180-184
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Two Types of Learning Curve

Monotonic Learning Mon-Monotonic Learning
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Magnetic Endoscope Imaging




Various loops during colonoscopy

alpha loop -h-i’-"’-

N loop -p-p-h-

reverse alpha loop -.,- ,..-p-
sigmoid loop -h-"'-"’-
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Primary Colon Lymphoma in Korea: A KASID
(Korean Association for the Study of Intestinal
Diseases) Study

Y.-H. KIM, MD.* J. H. LEE, MD.* S. K. YANG, MD.§ T. I. KIM, MD.i J. S. KIM., MD.§ H. J. KIM, MD.q
J. 1. KIM, MD.|| S. W. KIM, MD.|| J. O. KIM, MD,** [. K. JUNG, MD,** S. A. JUNG, MD.j{ M. K. JUNG, MD.{i
H. S. KIM, MD.i S.J. MYUNG, MD,7 W. H. KIM, MD.i J. C. RHEE, MD.* K. Y. CHOI, MD,|| L. S. SONG, MD.§
J.H. HYUN, MD.§§ and Y. I. MIN, MD7y

Although almostall primary colorectal lymphomas are of B-cell lineage in Western countries, primary
colorectal T-cell lymphomas are not uncommon in the East. The aim of this study was to review
the clinical characteristics and treatment outcomes of primary colorectal lymphomas, with special
emphasis on the differences between T-cell and B-cell lymphomas. Ninety-five cases of primary
colorectal lymphomas that satisfied Dawson’s criteria were identified from the clinical databases
of 13 university hospitals in Korea. The mean age at the time of presentation was 51.1 years and
the male:female ratio was 64:31. The clinical information. including endoscopic and histological
characteristics, was retrospectively analyzed. Of the primary colorectal lymphomas, 78 cases (82.1%)
were of B-lineage and 17 cases (17.9%) were of T-cell lineage. Patients with T-cell lymphomas
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Endoscopic findings

Classification B cell (n=63) T cell (n=15) All (n=78)
Fungating 34 (54.0%) 2 (13.3%) 36 (46.2%)
Ulcerative 3 (4.8%) 7 (46.7%) 10 (12.8%)
Infiltrative 5 (7.9%) 0 5 (6.4%)
Ulcerofungating 17 (27.0%) 1 (6.7%) 18 (23.1%)
Ulceroinfiltrative 4 (6.3%) 5 (33.3%) 9 (11.5%)
*P <0.001

Kim YH, Lee JH, et al. Digest Dis Sci 2005;50:2243-2247
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Detection of Colorectal Adenomas by Routine
Chromoendoscopy With Indigocarmine

Jun Haeng Lee, M.D., Jeong Wook Kim, M.D., Yong Kyun Cho, M.D., Chong Il Sohn. M.D.,
Woo Kyu Jeon, M.D., Byung Ik Kim, M.D., and Eun Yoon Cho, M.D.

Departments of Medicine and Pathology, Sungkyunkwan University School of Medicine, Seoul, Korea

OBJECTIVES: Nonpolypoid adenomas, which can be impor-
tant precursors of colorectal cancers, are difficult to find
during routine colonoscopy. The aim of this study was to
evaluate the usefulness of routine chromoendoscopy in Ko-
rea, where the incidence of colorectal cancer is low com-
pared with western countries.

METHODS: Colonoscopy with chromoendoscopy was per-
formed in 74 consecutive patients (48 men, 26 women;
mean age 53.0 yr). After a careful examination of the whole
colon, a defined segment of the sigmoid colon and rectum
(0-30 cm from the anal verge) was stained with 20 ml of

can be found only after spraying contrast agent needs to be
further investigated. (Am J Gastroenterol 2003:98:
1284-1288. © 2003 by Am. Coll. of Gastroenterology)

INTRODUCTION

During the last decade, there has been an increasing interest
in nonpolypoid colorectal neoplastic lesions (1-11). Such
lesions are difficult to detect and are often overlooked dur-
ing routine colonoscopic examinations, and it has been

claimed that the true incidence of nonpolypoid neoplastic




Table 1. Colorectal Lesions Detected Before and After Spraving
Indigocarmine During Colonoscopic Examinations inj 74 Patients

Before Dye After Dye

Histology Spraying Spraying* Total
Inflammation/hyperplasia 14 158 172
Tubular adenoma 41 17 58
Villous adenoma | 0 |
Serrated adenoma 0 | |
Adenocarcinoma 2 0 0

Total 58 176 234
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Chromoendoscopy with Indigocarmine Improves the Detection
of Adenomatous and Nonadenomatous Lesions in the Colon

R. Kiesslich!, M. von Bergh?, M. Hahn?, G. Hermann?, M. Jung?

"'l Med. Klinik und Poliklinik, Johannes-Gutenberg-Universitit, Mainz, Germany
2 Innere Abteilung, St. Hildegardis Krankenhaus, Akademisches Lehrkrankenhaus der
Johannes-Gutenberg-Universitit, Mainz, Germany
3 Pathologisches Institut, Klinikum Ludwigsburg, Ludwigsburg, Germany

Background and Study Aims: Depressed early cancers  Results: A total of 52 patients had 105 visible lesions (89

and flat adenomas have a high potential for malignancy
with possible infiltrating growth, despite the small size
of the lesion. Japanese investigators have shown that
early diagnosis and classification of these lesions is pos-
sible with the help of chromoendoscopy. The aim of this
study, therefore, was to evaluate the usefulness of chro-
moendoscopy during routine colonoscopy.

Patients and Methods: During routine colonoscopy, vital
staining with_indigocarmine solution (0.4 %. 110 ml)

polypoid, 14 flat and two depressed). The mean size of
the lesions was 1.4 cm. Among the 48 patients with mu-
cosa of normal appearance, 27 showed 178 lesions after
staining (176 flat, two depressed) with a mean size of
3mm. On histological investigation, 210 lesions showed
hyperplastic or inflammatory changes, 67 were adeno-
mas and six were cancers. Use of the pit pattern system
to classify lesions (adenomatous, pit patterns III-V;
nonadenomatous, pit patterns I-1I) was possible, with a
sensitivity of 92% and_a_specificity of 93 %. Lesions

Endoscopy 2001 December

msung Medical Center. Urheberrechtlich geschiitzt
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OBJECTIVES: Nonpolypoid adenomas, which can be impor-
tant precursors of colorectal cancers, are difficult to find
during routine colonoscopy. The aim of this study was to
evaluate the usefulness of routine chromoendoscopy in Ko-
rea, where the incidence of colorectal cancer is low com-
pared with western countries.
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DETECTION OF SMALL COLORECTAL ADENOMAS
BY ROUTINE CHROMOENDOSCOPY WITH INDIGOCARMINE
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51.56 +/- 8.05) 4K} 18% (53.83 +/- 9.90)

check up

abdominal pain
9 diarrhea
4 constipation
7 polypectomy follow up
4 bleeding
5

others (weight looss, IDA work up..)
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DETECTION OF COLORECTAL ADENOMAS BY ROUTINE CHROMOENDOSCOPY WITH INDIGOCARMINE
Jun Haeng Lee, Jung Uk Kim, Yong Kyun Cho, Chung Il Sohn, Woo Kyu Jeon, Byung Ik Kim, and Eun Yoon Cho*

INTRODUCTION

During the last decade, there has been an increasing
interest on the non-polypoid colorectal neoplastic lesions.
Such lesions are difficult to detect and are often overlooked
during routine colonoscopic examinations and it has been
claimed that the true incidence of non-polypoid neoplastic
lesions has been underestimated.

Recently, there has been a report from Germany that

with may help detect

small non-polypoid neoplastic lesions, which are not

identified by routine video endoscopy. However the
of T ic lesions is

Departments of Medicine and Pathology *, Kangbuk

While retracting the instrument from the cecum down to the
anus, biopsy samples were taken for all detectable lesions.
The endoscope was introduced again up to 30 cm from the
anal verge. During slow withdrawal of the endoscope, about
20 ml of indigocarmine solution (0.2%) were sprayed using
a spraying catheter.

Then, the endoscope was introduced again up to the 30 cm
from the anal verge, and the dye-sprayed mucosa of the
rectosigmoid colon was examined in detail. All detected
lesions were removed for histological examination by one or
two biopsies.

different by geographic locations, and the role of routine
chromoendoscopy in eastern countries has not been
determined.

The aim of the present study was to evaluate the
usefulness of routine chromoendoscopy in Korea, where
the incidence of colorectal cancer is low compared to the
western countries.

METHODS

Colonoscopy with routine chromoendoscopy using indigo-
carmine solution was prospectively performed in 74
consecutive patients. Mean age was 53.0 years (range 30-
78, 48 male and 26 female)

Bowel preparation included 4 L polyethylene glycol
electrolyte solution in the morning before an afternoon
examination. Colonoscopic examinations were performed
by three experienced endoscopists. Patients with
insufficient bowel preparation, a family history of polyposis,
evidence of recent bleeding, infectious or inflammatory
diseases, total or subtotal strictures had been excluded
from the study.

% were cl; ified into polypoid
adenoma and non-polypoid adenoma. Non-polypoid
adenomas were further divided into a flat adenoma and a
depressed adenoma. Flat adenoma was defined as an
adenoma with either plane or slightly raised areas with a
diameter in the axis of the intestinal surface several times

their height. F in
was divided into low and high grade accordlng to the
Vienna classification

RESULTS

Indications for colonoscopy included routine check-up (21
patients), diarrhea or loose stool (14 patients),

Hospital,

k Ur ty School of Me

Table 1. Colorectal lesions detected before and after
spraying indigocarmine in 74 patients

Seoul, Korea

Histology Before After Total
dye spraying  dye spraying
Inflammation 14 158 172
/Hyperplasia
Tubular adenoma 49 17 58
Villous adenoma 1 0 1
Serrated adenoma 0 1 1
Adenocarcinoma 4 0 2
Total 58 176 234

After indigocarmine staining for normal-looking distal 30 cm
colorectal mucosa, 176 lesions were found in 46 patients
(Table 1). Macroscopically, all adenomas were classified as
flat adenomas. There was no depressed-type adenoma.
The mean size of the 18 adenomas found after spraying
indigocarmine was 2.6 + 0.6 mm, and significant smaller
than the adenomas found before chromoendoscopy
(p<0.001).

Table 2. Efficacy of routine chromoendoscopy in the
detection of additional small adenoma(s) in patients with or
without neoplatic lesions detected before spraying
indogocarmine.

pain (12 patients), constipation (7 patients), bleeding (6
patients) and others (14 patients).

Before spraying indigocarmine, 58 lesions were found in 30
patients (43.2%) (Table 1). Of the 42 adenomas, 36 were
tubular adenomas, 3 were tubular adenomas with high-
grade dysplasia, and 2 were villous adenomas. Endoscopic
features of the 42 adenomas were sessile type in 21
(50.0%), pedunculated type in 6 (14.3%), and non-polypoid
fiat lesions in 15 (35.7%). The mean diameter of adenomas
were 5.4 + 4.6 mm (range 3-30).

GroupA (n=25)  Group B (n=49)

Neoplastic lesions Yes No
before dye spraying

All lesions detected 85 91
after dye spraying

Adenomas detected 6 12
after dye spraying

Patients with adenoma(s) 6 (24.0%) 6 (12.2%)

after dye spraying *
* p=0.317, Fisher's exact test

CONCLUSIONS

We found that flat or depressed adenomas could be found
after spraying ir for I-looking

mucosa in a large proportion of pauents in Korea. The
clinical of these which
could be found only after spraying contrast agent, needs to
be further investigated.
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- Adenocarcinoma (M/D)
1.5 x 1 cm, extension to submucosa

no nodal metastasis

- Tubulovillous adenoma

2.3 x 1.8 cm, negative resection margins



Cecal insertion time and colorectal
neoplasm detection (1/4)

« The mean cecal insertion time was 5.9 (SD, 4.4 minutes).

« We identified 4,249 (33.5%) participants with colorectal
neoplasms, of whom 1,956 had small single adenomas
(<5 mm), 595 had medium single adenomas (5-9 mm), and
1,699 had multiple adenomas or advanced colorectal

neoplasms.

« The overall rates of colorectal neoplasm detection by
quartiles of cecal insertion time were 36.8%, 33.4%, 32.7%,
and 31.0%, respectively (p trend <0.001).

Yang MH. BMC Gastroenterol. 2013;13:124



Cecal insertion time and colorectal
neoplasm detection (2/4)

« The odds for small single colorectal adenoma
detection was 16% lower (adjusted OR 0.84; 95%
CI 0.71 to 0.99) in the fourth compared to the first
quartile of insertion time (p trend 0.005).

 Insertion time was not associated with the
detection rate of single adenomas >5 mm,
multiple adenomas or advanced colorectal
neoplasms.

Yang MH. BMC Gastroenterol. 2013;13:124



Cecal insertion time and colorectal
neoplasm detection (3/4)

Table 2 Colorectal neoplasm detection by quartile of colonoscopy cecal insertion time (N = 12,679)

N (%) Quartiles of cecal insertion time, % (SE%)
First Second Third Fourth P
(<31 min)  (3.1-46min) (4771 min)  (:7.2min)  VAUe

No colorectal lesion 8,429 (66.5) 63.2 (0.8) 66.6 (0.9) 67.3 (0.8) 69.0 (0.8)

Any colorectal lesion detection 4,250 (33.5) 36.8 (0.8) 334 (09 327 (0.8) 31.0 (08) <0.001
Small single adenoma, <5 mm 1,956 (15.4) 17.7 (0.7) 15.1 (0.7) 149 (06) 139 (06) <0.001
Medium single adenoma, 5-9 mm 595 (4.7) 4.7 (04) 4.7 (04) 438 (04) 46 (04) 0.86
Multiple adenomas or advanced colorectal neoplasm 1,699 (134) 144 (0.6) 13.6 (0.6) 13.0 (0.6) 125 (0.6) 0.019

Yang MH. BMC Gastroenterol. 2013;13:124



Cecal insertion time and colorectal
neoplasm detection (4/4)

35% 14
——— Odds Ratio of Single Adenoma < 5mm

........... 95% confidence interval

30% -

25% -

20% -

15% -

Odds Ratio

10% - 04

Insertion Time Distribution (%)

5% 02

I T T T T
0 5 10 15 20

Cecal Insertion time (minutes)

Figure 1 Prevalent odds ratio of single colorectal adenoma < 5 mm. Adjusted relative prevalence odds ratios derived from spline logistic
regression models using restricted cubic splines with knots at the 10th, 50th, and 90th percentiles of the distribution of the insertion time
distribution. The reference value (odds ratio= 1) was set at the 5th minute of insertion time. Prevalent odds ratios were adjusted for age, sex,
body mass index, waist circumference, family history of colorectal cancer, history of colorectal polyp, diabetes mellitus, hyperlipidemia, aspirin
medication, other NSAID medication, calcium supplementation, alcohol use, smoking history, colonoscopist, and bowel preparation (see Table 3
for details).

Yang MH. BMC Gastroenterol. 2013;13:124
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When a loop is present in the forces applied to it

will be lost w

hin the loop (Fig 6.2 the shalt straight

twist becomes an excellent way 10 10rque or corkscrew aro
bends. Twist is particularly uselul il a bend is acute or fixed. when
ound will be likely 1o re

push il in shaft looping rather

1 tip progress

Torque control of a loop prevents torque steering. The principles
of loop control are discussed below, when application of shal
torque force helps 1o straighten a spiral loop. Releasing “louy

torgue” (clockwise or counterclockwise) in ord:

r 10 “lorque steer

n the other direction will allow the loop to re-form. but this can

¢ avoided by making the required steering movement using the
angulation controls.
Forceful angulation is ineffective. With one angulation control

fully angulated, applying the other control wheel only swivels thie

bending section very linde, and scarcely affects the de

ree

lation (Fig 6.22). On problem bends, th

re, concentrate ¢

slation

torque steering. because overloreeful use of the lateral an

control s likely 1o stress the a on wires without improving

the view or helping insertion

The sigmoid colon is an elastic wbe (Fig 6.23a). When inflated i

becomes long and 1ortuo when deflated it is significamly short

When stretched by a colonoscope, especially if overinflated as w
the bowel inevitably lorms both loops and acute bends (Fig 6.23k)

However, it can also be shortened back d, and 1elescoped

into a lew convoluted centimeters over the colonoscope (Fig 6.23¢)

t as a rolled-up shirt sleeve crumples over the arm

Suction air frequently and fluid infrequently, A pe

nece v during insertion. Whenever Lully distended colon is seen

ar the patient leels discomfort, suction out excess gas until the colon

outline starts 1o wrinkle and collapse, making it shorter and casier o

manipulate, Having cvacuated Huid from the rectum, for the rea of

nsertion phase only aspivane Huid when absalnnely necesary o
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Blind area in colonoscopy
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Perforation d/t diagnostic colonoscopy

EL H39K| a4 Lto| BMI AL 55 | xHE et 582 =9
gs
2016.01.28 Sigmoid Aol= 68 22.7 w/u gle (CT4t huge ovarian mass with S colon
invasionQ|4l)
S S/P MVR, TAP
AFOI == U ' HO
2015.05.20 Sigmoid MU 75 17.59 IDA w/u Maze op, CKD =2
2014.02.20 Sigmoid Aol= 73 18.7 RC gle gle
ALOI=
2014.03.26 Sigmoid EES 65 218 IDA w/u NSTEMI, IDA Op. for DU perforation(20E )
. . . LAVH c LPL ¢ RSO ¢ Lt.salpingectomy ¢
ALOI=
2014.06.10 Sigmoid AR 67 299 surveillance HTN adhesiolyisis (2005.6.8)
Surveilance for s/p TAH d/t uterine myoma(1992)
i i ALOI =
2014.08.29 Sigmoid Aol = 67 25.36 ESDC;?]rC;?Ion DM, HTN appendectomy d/t appendicitis(4013 )
2014.12.09 Sigmoid Afol= 71 19.22 RC HTN LDKT (2001.10.09), DDKT (2013.11.06)
(S0[ArE: 2| £ HR0A w/u|sH
2014.12.19 Sigmoid Atol= 66 22.98 ACUP w/u HTN colonoscopy Al& & adhesion M3} fail
of 7|18 A/AB)
2014.04.01 Rectum 80 16.2 IDA w/u Parkinsonism gle
2014.07.01 Rectum 77 232 Rectal cancer w/u DM, HTN gle
2013.02.15 Sigmoid Atol= 73 17.79 Lymphoma,cecum Pl TG, radical nephrectomy
2013.10.04 Sigmoid Afol= 71 22.44 Anemia w/u Stable angina gle.
. HTN
Ab
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Upper rectum retroflection 1}/J0j| Al ® S
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Examination of Anus
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