
to learn and remember, such as the position of exam-
inee (e.g. , left and right decubitus, supine, and prone) 
and examiner (two-man method vs  one-man standing 
method vs  one-man sitting method), basic skills (e.g. , 
tip deflection , push forward and pull back, torque, air 
suction and insufflation), advanced skills (e.g. , jiggling 
and shaking, right and left turn shortening, hooking, 
and slide-by technique), assisting skills (e.g. , position 
change of examinee, abdominal compression, breath-
ing-holding, and liquid-infusion technique), and intuba-
tion techniques along the lower gastrointestinal tract. In 
this article, we attempt to describe the methods of in-
sertion and advancement of the colonoscope to the new 
beginners including primary care physician. We believe 
that this article may be helpful to the new beginners 
who wish to learn the procedure.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: The demand for colonoscopy has been in-
creasing every year. However, it is a challenge to learn 
the procedure due to its long learning curve and high 
rate of complications. Therefore, care must be taken in 
teaching, learning and practicing the procedure. Also, 
there are a few important things to learn and remember, 
such as the positions of the examinee and the examiner, 
basic skills, advanced skills, assisting skills, and intuba-
tion techniques along the lower gastrointestinal tract.
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Abstract
The incidence of colorectal cancer has been increasing 
in the developed world including South Korea and China. 
Colonoscopy allows for greater diagnostic specificity and 
sensitivity compared with other types of examinations, 
such as the stool occult blood test, barium enema, and 
computed tomography colonography. Therefore, in re-
cent years, the demand for colonoscopies has grown 
rapidly. New beginners including primary care physicians 
may help meet the increasing demand by performing 
colonoscopies. However, it is a challenge to learn the 
procedure due to the long learning-curve and the high 
rate of complications, such as perforation and bleeding, 
as compared to gastroscopy. Thus, considerable training 
and experience are required for optimal performance of 
colonoscopies. In order to perform a complete colono-
scopic examination, there were a few important things 
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INTRODUCTION
Colorectal cancer (CRC) is one of  the most common 
malignancies in the developed world, including North 
America and Europe, and the incidence of  CRC appears 
to be increasing in East Asian countries, including China 
and South Korea[1-3]. Since its first introduction in 1969, 
the colonoscopy has been accepted as a powerful screen-
ing tool for the early detection of  CRC. Also, it plays an 
important role in the prevention of  CRC through the 
diagnosis and removal of  adenomatous polyps (prema-
lignant lesions of  CRC)[4-6]. As a result, the demand for 
screening colonoscopies is rapidly growing worldwide. 
However, the number of  qualified endoscopists world-
wide is not sufficient to meet the growing demand. One 
way of  addressing this shortage of  endoscopists may be 
to train new beginners to competency in colonoscopy. 
Actually, in clinical practice, trained beginners including 
primary care physicians can perform colonoscopy safely 
and effectively. Hence, they can contribute to meeting the 
growing demand for the procedure. 

Trainees must acquire both technical and cognitive skills 
associated with the procedure. The technical skill subset, 
including mastery over manipulating the scope, is more 
essential than learning the cognitive skills, although begin-
ners always attain their cognitive abilities first. Thus, we will 
focus on the technical skills of  colonoscopic examinations 
for the new beginners including primary care physicians.

COLONOSCOPY EQUIPMENT
Just as learning the basics of  vehicles can help one learn 
to drive, understanding the basics of  the colonoscopy 
equipment can be helpful to an individual learning the 
procedure. Colonoscopy equipment consists of  two ma-
jor sections: the main body, including the CPU (central 
processing unit), and the colonoscope. The colonoscope 
is the main tool of  the basic colonoscopic examination.

Length of colonoscope 
Unlike gastroscopes, colonoscopes have greater lengths 
and diameters (Table 1, Figure 1A). This is especially 
true in long adult-colonoscopes, which are used in cases 
where cecal intubation is difficult due to extensive stric-
ture and/or curvature of  the colon[7,8].

Components of colonoscope 
The colonoscope (Figure 1B) consists of  the control sec-
tion (Figure 1C and D), an instrument channel (forcep, 
snare, injector, and clip device), a shaft (the portion of  
the instrument inserted into the patient), the tip (the dis-
tal end of  shaft; controlled from the control section), a 
connection section, and the line. Some models also have 
a lever for variable stiffness.

POSTURE OF EXAMINEE AND EXAMINER 
FOR COLONOSCOPY
As is the case with esophagogastroduodenoscopy (EGD), 

the left lateral decubitus position is the basic posture of  
the examinee during the colonoscopy (Figure 2A). Also, 
just as a correct posture is required for an athlete to attain 
better performance and to prevent injuries, it is important 
for the examiner (endoscopist) to adopt the appropriate 
posture while performing the colonoscopy. There are 
three different postures available to perform the colono-
scopic examination: (1) two-man method; (2) one-man 
standing method; and (3) one-man sitting method (Table 
2, Figure 2B-D)[9].

TECHNIQUES FOR CECAL INTUBATION 
IN COLONOSCOPY
Basic technique
Tip deflection: Vertical (up/down) and lateral (left/
right) tip deflection is a basic technique for colonosco-
pies, performed by using a control knob (Figure 1C and 
D)[10]. There are two control knobs in the control section 
of  colonoscope. The larger outer control knob is used 
for vertical movement of  the tip (Figure 3A and B) and 
the smaller inner knob is used for lateral movement of  
the tip (Figure 3C and D). 

Push forward and pull back: “Push forward (PF)” 
is the action of  pushing the colonoscope tip forward 
through the anus, whereas “pull back (PB)” is the action 
of  pulling it backward (Figure 3E)[10]. PF is essential for 
advancing the colonoscope. However, paradoxically, PB is 
more important than PF for advancing the colonoscope. 
PB is helpful to resolve colonic loops and to keep the 
colonoscope straight and shortened.

Torque: Torque is applied by twisting the body of  the 
colonoscope to the right (clockwise) or left (counter-
clockwise) using the hand holding it. Applying torque can 
prevent loop formation. Applying torque when the tip is 
deflected upward also has the effect of  turning the colo-
noscope to the left or right without using the left/right 
control knob. 

Air insufflation and suction: Air infusion (Figure 3F and 
G) and suction (Figure 3H and I) are performed by using 
the air/water infusion valve and the suction valve buttons. 
The colon is an easily distensible mobile elastic tube which 
becomes long and tortuous when overinflated, enhancing 
the difficulty of  the procedure. Hence, endoscopists must 
minimize air insufflation and suction frequently during the 
intubation period of  the colonoscopy.

Advanced techniques
Jiggling and shaking: The jiggling technique involves 
moving the scope in and out in 5- to 10-cm increments 
(Figure 4A)[11]. A view of  the lumen should be maintained 
while the maneuver is performed. The technique is help-
ful to shorten and straighten the colon. This technique 
is also helpful to proximally advance within the colon 
(Figure 4B). The shaking technique involves moving the 
scope left and right, which prevents the colonic lumen 
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from adhering to the colonoscope (Figure 4C and D). 

Right turn/left turn shortening: Right turn shortening 
(RTS) and left turn shortening (LTS) are complex and 
difficult techniques used in the colonoscopy procedure[11]. 
Turn shortening is a combined technique performed by 
the endoscopist; RTS requires a right torque of  the scope 
and PB (Figure 4E and F), while LTS combines a left 
torque of  the scope and PB. These techniques can re-
solve a loop formation of  the colon and enhance proxi-
mal advancement of  the scope by shortening the colon. 
RTS is more common than LTS during the procedure.

Hooking technique: The hooking technique involves a 
hook and pull-back motion of  the scope, which is help-
ful in straightening the tortuous colonic segment. In this 
technique, the tip of  the colonoscope is deflected 30 to 

90 degrees behind a mucosal fold, and then the scope is 
withdrawn approximately 5 to 10 cm. This action pulls 
the segment of  tortuous colon downward.

Slide-by technique: This technique is used to advance 
the colonoscope by repetitively pushing the tip slightly 
forward in the anticipated direction of  the colon lumen, 
although the next direction of  the colon is not visualized 
due to acute angulation and/or many folds of  the co-
lon. Also, it is usually used when there is a risk of  a red-
out sign. In most cases, this technique causes pain in the 
examinee. Thus, this technique should not be attempted 
by a beginner but only performed by an experienced 
endoscopist to avoid the high risk of  iatrogenic perfora-
tion. If  mucosal blanching occurs, it may be indicative of  
excessive scope force on the mucosa, and could result in 
perforation. In that situation, the colonoscope must be 
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Table 1  Comparison of endoscopes: Adult-gastroscope vs  intermediate length adult-colonoscope vs  long length adult-colonoscope

Characteristic Adult-gastroscope Adult-colonoscope

Intermediate length-type Long length-type

Total length1 1350 mm (1.35 m) 1650 mm (1.65 m) 2000 mm (2 m)
Working length2 1030 mm (1.03 m) 1330 mm (1.33 m) 1680 mm (1.68 m)
Diameter 9.2 mm 12.9 mm
Diameter of instrument channel 2.8 mm 3.7 mm
Angulation range3 Up 210°, Down 90°, Right 100°, Left 100° Up 180°, Down 180°, Right 160°, Left 160°

1Total length is defined as the maximal length of the scope’s insertion; 2Working length is defined as the graduated length; 3The tip of scope, i.e., bending 
section, was angulated by the scope’s control knob.

Figure 1  Comparison between normal-type colonoscope and long-type colonoscope (A), components of a colonoscope (B), control section; lateral and 
forward view (C, D). WL: Working length. 
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culty arises, the position of  the examinee can be changed 
to supine (Figure 5B), the right lateral decubitus position 
(Figure 5C), or rarely, the prone position (Figure 5D)[13-15]. 
The supine position is usually helpful during progression 
within the rectosigmoid junction (RSJ), sigmoid colon 
(SC), sigmoidodescending junction (SDJ), descending 
junction (DC), splenic flexure (SF), and transverse colon 
(TC), while supine or right lateral decubitus positions are 
usually indicated during the progression within the he-
patic flexure (HF) or ascending colon (AC).

withdrawn.

Auxiliary techniques
The techniques described above are commonly used by 
the colonoscopists. The techniques described below are 
performed by the assistant or the examinee[12].

Position change of  examinee: Colonoscopy is usually 
performed with the examinee in the left lateral decubitus 
position (Figure 5A) and ends in that position[13]. If  diffi-

Figure 2  Posture of examinee and examiner (endoscopist). A: Left lateral decubitus position of the examinee; B: Two-man method; C: One-man standing method; 
D: One-man sitting method.

A B

C D

Table 2  Comparison of two-man method vs  one-man sitting method vs  one-man standing method 

Two-man method One-man standing method One-man sitting method

The proportion of 
colonoscopists using methods 

A few Most A few 
(More than two-man method)

Minimal number of assistants Two people One person One person
Space Relatively large The smallest Small
Colonoscope Only long length adult-colonoscope Both long length- and intermediate 

length- adult colonoscope
(Intermediate-scope preferred)

Both long length- and intermediate 
length- adult colonoscope

(Intermediate-scope preferred)
The role of colonoscopist Only manipulation of the control section 

of colonoscope; most manipulations of 
colonoscope such as advance (push-forward) 

and withdrawal (pull-back) by assistant

All manipulations of colonoscope 
including advance, withdrawal, and 

handling of the control section

All manipulations of colonoscope 
including advance, withdrawal, and 

handling of the control section

The fatigue of colonoscopist Low High Lowest
Location of examinee's anus Below examiner's head Below examiner's head Examiner's head level

(colonoscopist may be required to 
wear a mask for hygiene reasons)

The risk of perforation Relatively high
(colonoscopist cannot feel the colonoscope 

insertion) 

Relatively low 
(colonoscopist can feel the 

colonoscope insertion)

Relatively low
(colonoscopist can feel the 

colonoscope insertion)
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Figure 4  Advanced techniques. A: Jiggling; B: Effect of jiggling; C: Shaking; D: Effect of shaking; E: Right turn shortening; F: Left turn shortening.

Figure 3  Basic techniques. A: Up deflection; B: Down deflection; C: Left deflection; D: Right deflection; E: Push forward and pull back; F: Air insufflation (simple 
closure of hole in the air/water infusion button; pushing button not required); G: Example of air insufflation; H: Air suction (pushing the button above air/water infusion 
button); I: Example of water suction (because air is invisible).
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Abdominal compression: Abdominal compression is 
performed by an assistant, at the request of  the endosco-
pist, by pressing the desired part of  the abdomen using 
one or both hands to help advance the colonoscope (Fig-
ure 5E). Although compression may be applied to any 
part of  the abdomen, the most common applied sites are 
the SC and the SDJ. 

Others: Other useful colonoscopic techniques include 
liquid infusion and the breath-holding techniques. The 
liquid infusion technique is performed by injecting water 
or saline solution with a liquid injector, to open up an 
adhered colon lumen and lubricate its inner surface. The 
breath-holding technique occurs when the patient holds 
his or her breath in order to lower the diaphragm, de-
angulating the SF and/or HF.

PROCEDURE DESCRIPTION
The large intestine (colon) is a long tubular organ that be-
gins at the cecum (CC) and ends at the rectum (Figure 6). 
Therefore, the cecum is the proximal part of  the colon 
and the rectum is the distal part. However, since the colo-
noscope is inserted from the anus and passes through the 
rectum first, the procedure will be explained in that order. 

Pre-intubation
The patient is initially placed on the examination table in the 
left lateral decubitus position with knees bent and pulled up 
(Figure 7A). The examination begins with an inspection of  
the perianal region (Figure 7B). A simple inspection can de-
tect various perianal lesions such as skin tags, scarring, anal 
fistulae and fissures, hemorrhoids, and prolapse (Figure 7C). 

Figure 5  Auxiliary techniques. A: Left lateral decubitus position; B: Supine position change; C: Right lateral decubitus position change; D: Prone position change; E: 
Abdominal compression. Left upper corner: Hepatic flexure compression; Right upper corner: Sigmoid colon compression; Left lower corner: Transverse colon com-
pression; Right lower corner: Sigmoidodescending junction compression.
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Also, the digital rectal examination with topical anesthetic 
jelly (usually lidocaine jelly) should be performed to prelubri-
cate the anal canal and relax the sphincters.

Anal canal
The anal canal is very short segment (about 2-3 cm) from 
the anal verge to the dentate line. When the colonoscope 
is intubated, a red-out sign usually occurs (Figure 7D). 
Thus, air inflation of  the anus using the air/water infu-
sion valve button is required. After aeration of  the anus, 
the colonoscope can be inserted without red-out. The 
anal canal cannot be completely examined while intubat-
ing the colonoscope due to its short length and the anal 
sphincter. Once the scope has been withdrawn to the 
level of  the distal rectum, it should be retroflexed. The 
retroflexion (the so-called U-turn maneuver) provides an 
opportunity to view the distal area of  the rectum, which 
is difficult to observe during insertion (Figure 7E).

Rectum 
The rectum is the approximately 15 cm long colonic 
segment from the dentate line to the RSJ. It is easy to 
advance the colonoscope through this region because 
the rectum is attached to the retroperitoneal wall and has 
almost no mobility. Houston’s valves are characteristically 
observed in the rectum (Figure 7F). They usually exist in 
a left-right-left alignment. The colonoscope should prog-
ress easily through this segment using PF with left and 
right turns.

RSJ
Generally, this region is the first challenging area in the 

colonoscope intubation. The success in passing through 
RSJ often determines the success of  the colonoscopic 
examination itself. In most cases, the lumen opens to 
the left axis (Figure 7G) and the junction between the 
rectum and the SC often appears as an acute bend in the 
lumen. Advancing the colonoscope with only the push-
ing action may cause a loop to form, making it difficult 
to progress further. Therefore, it is generally helpful to 
advance the colonoscope while applying a left torque 
with mild pushing.

SC and SDJ
In general, the SC and SDJ are the most difficult seg-
ments to scope during insertion, as well as the most 
common sites of  iatrogenic perforation, especially in-
experienced and unskilled endoscopists. Thus, more 
attention must be paid when progressing through these 
areas[16]. The SC is situated intraperitoneally and is highly 
variable in length (ranging from 20 to 90 cm). Also, the 
SC has many folds making various curves (Figure 7H), 
and therefore, when the scope enters the SC, redundant 
folds obliterate the lumen. Adequate air insufflation may 
be necessary to visualize the lumen. SC looping unavoid-
able as the colonoscope pushes inward, but the endos-
copist can minimize the loop formation using various 
techniques (jiggling, shaking, and RTS) with a continuous 
right torque. The basic technique in this region is to use 
left and right turns while performing half-suction, thus 
avoiding adhesion of  the lumen. Also, manual abdominal 
compression by the assistant and changing the examinee’s 
position may be helpful. If  progress has been made up to 
these segments with minimal loop formation during intu-
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bation, the inserted length of  the colonoscope should be 
approximately 40 cm, depending on the patient. Some-
times, extensive turning of  the scope tip, torquing, ac-
cordionization, and dithering techniques may be needed 
to negotiate the marked angle of  SC. The endoscopist 
should avoid excessive aeration of  SC, which occurs in 
cases of  acute angulation of  the SDJ (Figure 7I), making 
it difficult to advance the colonoscope. Once these areas 
are passed without or with minimal loop formation, it 
should not be difficult to progress up to the CC.

DC
After the passing through the SDJ, the DC appears as a 
long tube, ringed with concentric haustra (Figure 7K). It 
usually has a horizontal fluid level, located to the right of  
the DC lumen (Figure 7J). In most cases, the DC is nor-
mally traversed in a few seconds with a short “straight” 

advance and PF usually suffices to pass through this area. 
The DC, which is attached to the retroperitoneal wall, has 
low mobility, as does the AC. 

SF
The SF can be recognized by the splenic spot seen 
through the colonic lumen (Figure 7L), although it is usu-
ally not as pronounced as in the HF. The SF is the highest 
section of  the colon, located just below the diaphragm 
(Figure 7M). It is recommended to advance the colono-
scope through this segment with the up/down control 
knob set to a neutral state to avoid the walking-stick phe-
nomenon. If  progression is difficult, the examiner may 
change the examinee’s position and/or have an assistant 
provide abdominal compression. Additionally, the breath-
holding technique in the non-sedated examinee may also 
be helpful because it widens the angle of  the SF by low-

Figure 7  Procedure description. A: For example, detailed left lateral decubitus position (the examinee with knees bent and pulled up); B: Perianal lesion; C: Various 
anal lesions; D: Red-out sign; E: Anal canal and distal rectum (Retroflexion view); F: rectum; G: Rectosigmoid junction; H: Sigmoid colon; I: Sigmoidodescending junc-
tion; J: Descending colon with horizontal fluid; K: Descending colon (fluid-removal view); L: Splenic flexure and spot; M: Comparison of splenic and hepatic flexures 
(barium study view); N: Transverse colon; O: Hepatic flexure and spot; P: Hepatic flexure and spot (retroflexion view); Q: Ascending colon; R: Cecum and ileocecal 
valve; S: Cecal base and appendix orifice; T, U, V: Terminal ileum (water filling view, indigocarmine-dye view, narrow-band imaging view, respectively).
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ering the diaphragm. 

TC
The lumen of  the TC is usually more triangular than that 
of  the DC (Figure 7N) and it has much mobility, similar 
to the SC. Air suction is helpful in this area since the 
colonoscope advances relative to the air suction. If  pro-
gression is difficult, the assistant should be instructed to 
perform abdominal compression on the umbilical area. 
This will prevent loop formation by inhibiting the de-
scent of  the TC to the pelvis. 

HF
In most cases, the end of  the TC is easy to recognize 
because the hepatic spot can be seen through the mucosa 
(Figure 7O and P). The lumen of  the AC of  the next 

section is usually located on the right side. In most cases, 
insertion through this section can easily be performed by 
applying a right turn in the anticipated direction of  the 
lumen together and air suction. If  progression becomes 
difficult, shifting the examinee to a supine position may 
be helpful. 

AC
The AC is more triangular in shape and has thicker folds 
than the other colonic segments (Figure 7Q). Since it is 
attached to the retroperitoneal wall and has low mobility, 
advancing the colonoscope to the CC, the end point of  the 
colon, can be achieved easily by simple straight pushing. 

CC
The CC spans the ileocecal valve (ICV) to the cecal base. 

Acquisition of theoretical knowledge 
regarding colonoscopy
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Figure 8  Suggested algorithm for structured learning and training of colonoscopy in new beginners. 1Technical skills include methods for handling the colono-
scope and resolving the loops, the ability to perform the colonoscopic examination adequately and in a reasonable amount of time; 2Cognitive skills include the indica-
tions and contraindications of the colonoscopic examination, the identification and classification of lesions, clinical decision-making based on findings, and adequate 
reporting of the colonoscopy; 3Examination-related skills include risk assessment of the patient and the safe method of administration of sedatives and/or analgesics. 
CIR: Cecal intubation rate; ADR: Adenoma detection rate.
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It is important to check for the ICV (Figure 7R) and the 
appendix orifice (Figure 7S) in order to confirm the scope’
s location in the CC. If  progression becomes difficult, 
air suction in the lumen can usually resolve the problem. 
Otherwise, the examiner can alter the patient’s position, or 
instruct the assistant to perform abdominal compression.

Terminal ileum
The ICV can usually be seen on the left part of  the colo-
noscopy screen when the colonoscope reaches the CC. 
It is usually closed, but the scope can pass through by 
deflecting its tip while approaching the ICV. To open the 
entrance, the examiner should repeatedly approach the 
ICV while using air suction[17]. Progression will cause a 
red-out sign followed by the visualization of  the terminal 
ileum (Ti) once the ICV opens. The Ti is the end point 
of  the small intestine and its characteristic villi can be 
observed by various methods such as water-filling (Figure 
7R), indigocarmine-dye (Figure 7S), and narrow-band im-
aging mode (Figure 7T).

TRAINING OF THE NEW BEGINNERS IN 
THE SOUTH KOREA
Colonoscopy requires practical skills obtained by exten-
sive training[18]. Expertise in the procedure can be judged 
by technical aspects, such as ease and completeness of  
intubation, precision of  observation, and the minimal 
degree of  patient discomfort and pain during the exami-
nation[19]. On the basis of  many studies in a variety of  
societies internationally, competency in the procedure is 
achieved by performing at least 30-200 colonoscopy pro-
cedures[19-22]. However, trainees may differ considerably in 
the rate at which they acquire the necessary psychomotor 
skills, although recent evidence suggests that most will 
arrive at procedural competency after performing 200 
procedures[22]. In South Korea, the new beginners includ-
ing primary care physicians can benefit from a compre-
hensive education program on colonoscopy (Figure 8).

CONCLUSION
South Korea is facing an increased prevalence of  colorec-
tal diseases including CRC, colorectal polyps, and inflam-
matory bowel diseases (IBD) due to changing behaviors, 
such as westernized dietary habits and lifestyle[23]. Under 
such circumstances, the demand of  colonoscopy has 
been increasing annually. Currently, the demand cannot 
be met by specialists alone. Also, the issues of  the effi-
ciency and the productivity of  endoscopists are increas-
ingly being discussed in developed countries because of  
a rapidly rising demand for colonoscopic examination[24]. 
This demand often perceived as potentially overwhelm-
ing and is usually framed in the suggestion that there 
might not be enough endoscopists to meet this demand. 
An obvious solution may be to train more new beginners 
including primary care physicians. However, the colonos-
copy procedure takes a long time to learn and can cause 

complications such as perforation, hemorrhage, and pain 
in examinees[22,25]. Therefore, care must be taken in teach-
ing, learning, and practicing the procedure. We hope to 
improve the performance and training of  colonoscopy 
for the new beginners by our manuscript.
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