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Endoscopic Instruments and Electrosurgical Unit for Colonoscopic

Polypectomy

Hong Jun Park

Department of Internal Medicine, Yonsei University Wonju College of Medicine, Wonju, Korea

Colorectal polypectomy is an effective method for prevention of colorectal cancer. Many endoscopic instruments have been used for
colorectal polypectomy, such as snares, forceps, endoscopic clips, a Coagrasper, retrieval net, injector, and electrosurgery generator unit
(ESU). Understanding the characteristics of endoscopic instruments and their proper use according to morphology and size of the
colorectal polyp will enable endoscopists to perform effective polypectomy. I reviewed the characteristics of endoscopic instruments for
colorectal polypectomy and their appropriate use, as well as the basic principles and settings of the ESU. Clin Endosc 2016;49:350-354
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INTRODUCTION

The polypectomy method and instruments used depend
on the colorectal polyp size and shape, or the preference of
the endoscopist. Proper removal of colorectal polyps requires
understanding of the characteristics and correct use of endo-
scopic instruments to reduce the occurrence of incomplete
polypectomy, which is a major cause of interval colon cancer.

Thus, this review discusses various polypectomy methods,
endoscopic instruments used for polypectomy (forceps, snares,
and others), and the electrosurgery generator unit (ESU).

VARIOUS METHODS OF COLORECTAL
POLYPECTOMY

Polyps are classified as diminutive (<5 mm), small (5 to 9
mm), and large (=10 mm). Generally, all polyps, including
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diminutive polyps, should be removed because of their malig-
nant potential."” The choice of instruments often depends on
the size and morphology of the polyp.

Techniques of polypectomy are classified according to re-
moval instruments, such as forceps and snares, and according
to whether submucosal injection and an electrical unit are
used.” “Hot” refers to techniques using the ESU and “cold”
means without use of the ESU.

A survey of 263 Korean clinicians showed that most select-
ed one-stage snare polypectomy for 5 to 10 mm polyps, and
used biopsy forceps for polyps <5 mm." Table 1 shows the
commonly used endoscopic instruments and ESU according
to various polypectomy techniques.

1. Cold forceps polypectomy

2. Hot forceps polypectomy

3. Cold snare polypectomy

4. Hot snare polypectomy

5. Endoscopic mucosal resection (EMR)

6. Endoscopic submucosal dissection (ESD)

ENDOSCOPIC INSTRUMENTS FOR
COLORECTAL POLYPECTOMY

Forceps
Advantages of polypectomy using forceps are ease of use,
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Table 1. Endoscopic Instruments and Electrosurgery Generator Unit according to Various Polypectomy Techniques

Other accessories ESU Comment

Target polyp Removal instrument

Cold forceps Polyp <4 mm in size Forceps (cup size 2-3 mm)
polypectomy
(one bite)

Cold forceps Polyp in size of Forceps (cup size 2-3 mm)
polypectomy 4-5mm or Jumbo forceps (cup size
(two bite) >3 mm)

Hot forceps Polyp <5 mm in size Hot forceps
polypectomy

Cold snare Polyp in size of Mini-oval snare (10-15 mm
polypectomy 4-5mm in diameter)

Hot snare Polyp in size of Mini-oval snare (preferred)
polypectomy 5-10 mm Barbed snare (oval snare
(small polyp) with spike or spiral snare)

if the grasp is hard or easily
slipping off

Hot snare Polyp>10 mmin  Oval, hexagonal snares
polypectomy size
(large polyp)

EMR Polyp in size of Oval, mini-oval, hexagonal
polypectomy 5-10 mm with flat  snares

morphology or
polyps >10 mm in

size

- The first bite should include normal
mucosal margin to reduce remnant

tissue
Injection needle O  Korean guideline of colorectal
polypectomy did not recommend
- - During resection, a gentle pressure
of snare could enhance the retrieval
rate
- O  Before use the ESU, tenting of
grasping tissue should be made for
avoiding the coagulation injury
Detachable O  Ifremoved polyp size is too large
snare for large not to be sucked in, endoscopic net
pedunculated may be useful for retrieval of tissue
polyp if needed.
Injection needle O  Ifremoved polyp size is too large
Detachable not to be sucked in, endoscopic net
snare for large may be useful for retrieval of tissue
pedunculated
polyp if needed

ESU, electrosurgery generator unit; EMR, endoscopic mucosal resection.

7 mm

high retrieval rate, and low complication rate. A recent pro-
spective study of removal methods for diminutive lesions
reported that the complete resection rate of 1 to 3 mm polyps
by forceps was 92%, and 76% for 4 to 5 mm polyps.’

Forceps size refers to the cup. Cup length ranges from 5 to 8
mm and various types of forceps are available, including for-
ceps with jaws, with spikes, and with a central cup hole. The
diameter of the forceps cup is about 3 mm (Fig. 1). Because
one-bite forceps polypectomy is not adequate, two bites with
a forceps or use of a jumbo forceps can be applied for removal
of 4 to 5 mm polyps. During two-bite cold forceps polypecto-
my, the first bite should include a normal mucosal margin to
reduce remnant tissue (Fig. 2).

Fig. 1. The forceps size (the distance be-
tween cups) ranges from 5 to 8 mm (left). The
diameter of the cup is about 3 mm (right).

Hot-biopsy forceps polypectomy can make tissue diagnosis
difficult, and has a risk of delayed bleeding or hypercoagula-
tion syndrome. Thus, Korean guidelines for colorectal polyp-
ectomy do not recommend this as a standard method.*’

Snares

Snare polypectomy has been widely used for small colorec-
tal polyps. Available snares vary in shapes and sizes. Snare size
refers to the maximal width of the snare, and ranges from 10
to 30 mm. Generally, oval and hexagonal snares, and especially
mini-oval snares (diameter 10 to 15 mm) are most widely used,
because 90% of colorectal polyps are small or diminutive." A
crescent snare is often used in EMR, and is the proper instru-
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ment for resection of a polyp behind the colonic folds (Fig. 3).
Specific types of snares are available. Barbed snares (oval
snares with spikes or spiral snares) can be used for polyps with
flat or sessile morphology, to ensure a firm grasp or prevent
slippage.” A rotatable snare may be useful when the approach
is not optimal, such that rotation of the snare is necessary. A
combination snare-injection needle (snare-inflator) enables

1st Bite

1st Bite

1

Including normal mucosa

Fig. 2. Forceps polypectomy: colorectal polyp <3 mm can be removed by one-
bite forceps (left), but 4 to 5 mm polyps need two bites for complete resection.

Cc

D

rapid snaring of the polyp just after submucosal injection, so
that EMR can be performed effectively with a full submucosal
cushion (Fig. 4).

PP 0

Lage Small Lage Small  Hexagonal Asymmetrical Thick
Round filament

Oval

Fig. 4. Specific types of snare. (A) Oval snare with spikes. (B) Spiral oval snare. (C) Snareinflator. (D) Rotatable snare.
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Other instruments

Endoscopic clips are used for management or prevention of
complications such as bleeding or perforation during a proce-
dure. Three types of endoscopic clips are available according
to length: short (5 mm), standard (7 mm), and long (9 mm).
Generally, an acute-angle (90°) clip is used for perforation, and
a right-angle clip (120°) is used for bleeding. A tip for use of a
clip is to apply a small amount of air suction when closing the
clip, which can help avoid clip slippage. Resolution clips which
can be reopened are available.

A needle is used in EMR or ESD for submucosal injection.
Generally, the needle is 4 mm long with 24-gauge thickness.
The angle of the needle to the tissue plane is less than 30” and
a volume of submucosal injection of 2 to 3 mL is optimal for
EMR polypectomy. A tip for submucosal injection is to per-
form slow injection with slow withdrawal after slightly deep
advancement of the injection needle to avoid creating a mu-
cosal blister.

A detachable snare (Endoloop; Ethicon, Somerville, NJ,
USA) can be used for prevention of postpolypectomy bleed-
ing, especially in large pedunculated polyps containing a large
vessel within the stalk. Tightening around the low portion of
the stalk or base of the polyp should be performed before the
polypectomy.

The Coagrasper is a coagulation forceps with a tapered cup
that can produce focal coagulation with less electrical injury
than a coagulation probe. Postpolyectomy bleeding from a
relatively large vessel can be an indication for use of this in-
strument. A tip for bleeding control with the Coagrasper is
to grasp the exact bleeding point, which can partly stop the
bleeding before the use of electrical coagulation current.

An endoscopic net can be used for retrieval of a resected
large polyp or tissue that will not pass through the suction
channel, especially in the right colon."

ENDOSCOPIC ELECTROSURGERY
GENERATOR UNIT

Various types of ESU have been developed, with various
electrical current modes. The selection of devices and modes
is at the endoscopists discretion, which requires that the en-
doscopist understand the basic concept of the ESU.

The basic principle of the ESU is that heat can be produced
without a neuromuscular response when an alternating
current with high frequency between 300 KHz and 3 MHz
(radiofrequency) passes through tissue.”” ESU is a common-
ly used endoscopic tool for cutting or coagulating tissue. A
strong electrical current can heat intracellular contents rapidly,
resulting in bursting of cell membranes, and can be used for

U Cut duration ~ Cut interval

Voltage

t

Coagulation cycle
su ¥ Time

Cutting cycle

Cut duration (ms)

Duty cycle = X100 (%)

Cut interval (ms) L
Initial incision stage

Fig. 5. Variables in endocut mode: coagulation power, cut duration, and inter-
val between previous and next cut.

electrosurgical cutting. In contrast, electrosurgical coagulation
is achieved by a less intense electrical current, which can des-
iccate and shrink cells without bursting the cell membrane."”

Polypectomy with a cutting current has a risk of immediate
postpolypectomy bleeding because the tissues are cut before
coagulation of vessels, whereas polypectomy with a coagula-
tion current may be associated with delayed bleeding and can
obscure the tissue diagnosis."

Heated cells can be cooled by alternately applying and
stopping current, so that cellular desiccation occurs without
bursting of cell membranes. Modulating the frequency of the
electrical current (duty cycle) and adjusting the peak voltage
can produce a blended current, which exerts a cutting effect
on the tissue with a coagulating effect at the resected margin.”

There are no uniform and standard guidelines for ESU
settings during polypectomy. Although a previous survey
showed that US endoscopists have preferences for various
electrical currents for polypectomy, such as pure coagulation
current, blended current, and pure cutting current,'® coagula-
tion current at a 20-W setting is generally recommended for
hot-snare polypectomy.”

The ESU “endocut” mode has been widely used because
of its better diagnostic quality for polypectomy.” The char-
acteristic of the endocut mode is the alternating cutting and
coagulation current. For more effective cutting or deeper
coagulation, the endoscopist can adjust some variables: the
coagulation power, the cut duration, and the interval between
the previous and next cut (Fig. 5).

CONCLUSIONS

Colonoscopic polypectomy has reduced the risk, and there-
by, the mortality attributable to colorectal cancer. Mastery of
this highly advanced technique requires learning about the
available instruments and polypectomy methods. The proper
choice of instruments depending on the situation or polyp size
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is the optimal approach to complete colonoscopic polypectomy.
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