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Pediatric Colonoscopic Polypectomy Technique

Marsha Kay and Robert Wyllie

ABSTRACT

Colonoscopy with polypectomy is frequently performed in pediatric patients

based on symptoms, with the majority of polyps identified being benign

juvenile pedunculated polyps with a vascular stalk. This is in distinction to

adults where polypectomy is often performed as part of a colon cancer

screening and prevention strategy and a higher fraction of polyps are sessile

and or dysplastic. In adults, polypectomy techniques emphasize a need for

deeper resection to ensure complete resection of adenomas or potential

carcinoma in situ. Adenomatous polyps can occur in the pediatric age group

and may be associated with an underlying polyposis, hereditary or chronic

inflammatory conditions. Polypectomy techniques include use of cold

biopsy forceps for very small polyps, cold snare polypectomy for small

sessile polyps and hot snare polypectomy for the majority of polyps in the

pediatric age group. Adjuvant techniques include epinephrine volume

reduction, saline-assisted polypectomy and hemostatic techniques including

injection, clip application and loop application to prevent or treat post-

polypectomy bleeding. Electrosurgical principles guide the settings and type

of current utilized during hot snare polypectomy. Polypectomy utilizing

thermal techniques is associated with a higher risk of complications com-

pared with diagnostic colonoscopy.

Key Words: colonoscopy, complication, electrosurgery, epinephrine

volume reduction, gastrointestinal bleeding, pediatric

(JPGN 2020;70: 280–284)

RATIONALE FOR PROCEDURE

P olypectomy in adults frequently is performed as part of a
strategy to reduce the incidence of colon cancer based on the

assumption that in the average risk adult population colon cancers
often arise from preexisting adenomas or neoplastic polyps.
Patients in higher risk groups will require earlier or more frequent
screening and possibly additional intraprocedural imaging, such as
utilization of chromoendoscopy. These groups include those with a
family or personal history of colon cancer, and those who have an
underlying disease process that makes them more susceptible to the
development of cancer, such as IBD, familial adenomatous poly-
posis (FAP), or hereditary nonpolyposis colon cancer (HNPCC)

(1–4). In adults, early cancer detection or cancer prevention in
patients with nonmalignant but dysplastic polyps is the focus of
polypectomy resection and ablation techniques. Therefore, the
goal is a complete and by extension deeper resection to
limit the possibility of residual adenomatous tissue or of a
missed carcinoma.

In distinction, the majority of polyps in the pediatric popu-
lation are simple juvenile polyps and have no premalignant poten-
tial unless occurring as part of a polyposis syndrome. The majority
are pedunculated with a moderate-to-long stalk and removal is
performed largely as the polyps are causing symptoms, such as
rectal bleeding, iron deficiency anemia or potentially intussuscep-
tion. Mucosa adjacent to the juvenile polyp may have a character-
istic appearance known as ‘‘chicken skin mucosa,’’ resulting from
the presence of mucosal lipid-laden macrophages (5). An increasing
fraction of pediatric patients are identified to have more than 1
polyp at the time of full colonoscopy and patients with polyposis
syndromes, such as Juvenile Polyposis Coli (JPC) may have a large
number of polyps identified at the time of colonoscopy (6).

Adenomas have been identified in pediatric patients and are
associated with a higher risk of subsequent colon cancer develop-
ment, and therefore, polyps removed at colonoscopy in the pediat-
ric age group should be submitted for histologic evaluation to
determine if patients need to enter more rigorous screening pro-
tocols and potentially undergo genetic evaluation for FAP,
HNPCC or other conditions.

POLYPECTOMY TECHNIQUE
Before polypectomy or any type of electrosurgery, the

patient must be cleansed of fecal debris. A poorly prepared colon
limits visualization and increases the technical difficulty of the
procedure. Excessive fecal debris or the use of certain gavage
solutions, such as mannitol places the patient at risk for explosion
during attempted thermal polypectomy (7,8). The patient’s risk of
bleeding should be assessed by history, and blood work if indicated
including a complete blood count, coagulation profile, and if
necessary, blood typing. For patients on antithrombotics including
anticoagulants and antiplatelet agents, modification of their anti-
thrombotic regimen in consultation with the patient’s care team and
in accordance with current guidelines may be required as poly-
pectomy is considered a high risk for bleeding procedure (9).

Diminutive polyps of 3 mm or less in diameter are typically
removed with biopsy forceps or alternatively cold snare technique.
Cold snare technique can also be used for slightly larger sessile
polyps up to about 5–7 mm (10–13). Use of hot biopsy forceps,
popular in the past, is now recognized to be associated with a higher
rate of procedure complications including significant bleeding and
perforation and is currently not recommended (11,14). Although
described more than 20 years ago, cold snare technique is increas-
ingly utilized in adults for small diminutive sessile polyps and may
be associated with a more superficial resection depth versus hot
snare technique (10,15). Tenting of the polyp is not performed when
using a cold snare technique and gentle pressure is applied to the
snare tip to anchor it to the colonic mucosa typically a few
millimeters distal (downstream) to the polyp to allow for resection
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of a small rim of surrounding normal mucosa in the case of
adenomas (16). Aspiration of air during cold snare polypectomy
is also not performed in order to avoid an inadvertent deeper
submucosal resection. Snare closure when performing this tech-
nique is continuous until the polyp is guillotined utilizing a gentle
‘‘push and cut’’ technique compared with the ‘‘lift and cut’’
technique used with hot snares (11,12). Dedicated cold snares with
different physical characteristics including a thinner and stiffer wire
compared with standard snares utilized for electrocautery and
which lack a connection for electrocoagulation have been devel-
oped and may assist in reducing the rate of stalling during polyp
transection (10,11) (Fig. 1). Polyps still require retrieval for histo-
logic analysis. Cold snare technique has not been studied in
pediatric patients to date.

Large polyps (more than 5–7 mm in diameter) are usually
removed with snare electrocautery, especially juvenile polyps,
which tend to be very vascular. This is a monopolar technique,
where the current passes from the active electrode (snare) to the

target tissue and then courses through the path of least resistance
to the neutral electrode (previously called the grounding pad) and
then back to the electrosurgical unit. The minimal channel diam-
eter for current polypectomy snares is 2.8 mm; therefore, the
current minimum endoscope outer diameter for polypectomy is
in the range of 9.0 mm. The snare is inserted into the endoscope
with the wire loop retracted. The endoscope tip should be stabi-
lized before advancing the polypectomy snare. The polyp, is
optimally positioned in the 5–7 o’clock position (17). This posi-
tion corresponds to where the snare or other instruments exit the
colonoscope at the 5 o’clock position. After appropriate position-
ing of the polypectomy catheter or sheath, only the amount of
snare necessary fully to encompass the polyp should be extended.
The polyp is then lassoed and the sheath maneuvered to the stalk.
The endoscopist should ensure that the snare encompasses only
the polyp head and stalk, and that normal bowel is not trapped
within the snare to avoid deep thermal injury or perforation.
Polyps in a dependent position may be more difficult to access,
and therefore, in some cases, the endoscope (or rarely if necessary
the patient), and by extension, the polyp can be rotated to a more
favorable position to perform polypectomy.

As most polyps in pediatric patients are pedunculated, that is,
with a stalk, the snare should be positioned to perform electrocau-
tery closer to the polyp head or at the mid-stalk rather than close to
the bowel wall or base of the polyp stalk. This allows for grasping of
the stalk and coagulation, injection or clipping if postpolypectomy
bleeding occurs (18). In addition, this helps to decrease the risk of
deep thermal injury to the bowel wall and perforation. This practice
of ensnaring the polyp closer to the polyp head is in distinction to
the practice of resection of primarily adenomas in the adult patient,
which are usually sessile and for which the endoscopist is trying to
achieve as complete a resection (translate to a deeper resection) as
possible because of long-term risk of malignancy. In adults, argon
plasma coagulation (APC) may also be utilized to fulgurate residual
fragments of polyps not amenable to complete resection by snare
technique (19).

The head of the pedunculated polyp should be lifted off
the adjacent mucosa before electrocautery; contact between the
polyp head and opposing mucosa should be avoided to prevent a
mucosal burn on the opposite colonic wall. Our preference is to
have the sheath of the snare be approximated to the polyp head
and stalk as the polypectomy snare is initially closed, bringing
the distal aspect of the snare toward the polyp head and stalk
(18). After the polyp has been snared, a current is passed through
the snare, which is slowly closed by the assistant. As the polyp
coagulates, there is a whitish or blue/purplish discoloration of the
polyp head. Too rapid snare closure results in bleeding from
vessels in the stalk that have been amputated but not coagulated.
Therefore, clear and closed loop communication between the
endoscopist and assistant as to the rate of snare closure and the
feel of snare closure as well as the feeling of resistance is
required. Most endoscopists use pure coagulation current or a
combination of coagulation and cutting settings (blended current)
for snare polypectomy. Use of pure cutting current without
coagulation will result in bleeding.

To remove large polyps of 2 cm or more in size, piecemeal
resection may be necessary. This technique is used primarily if
the head of the polyp cannot be encircled within the snare (13).
After the head is reduced in size, it is usually possible to snare
the stalk and safely remove the remainder of the polyp. Epi-
nephrine injection (1:10,000 solution) of the head of a large
pedunculated polyp, known as epinephrine volume reduction,
can be performed at the time of colonoscope insertion, and may
result in decreased size of the polyp head. This results in easier
entrapment and snare polypectomy, which is typically performed

FIGURE 1. Snare and handle of a dedicated cold polypectomy snare.

Note that there is no attachment for electrocautery. Dedicated cold
snares typically have a thinner and stiffer wire compared to ‘‘hot’’

snares. Image courtesy of Steris/ US Endoscopy, Mentor, OH.
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at time of colonoscope withdrawal as several minutes are
required following injection to observe the decrease in polyp
head size (20) (Fig. 2).

ELECTROSURGICAL PRINCIPLES AND THEIR
APPLICATION TO SNARE POLYPECTOMY

Electrosurgical currents are characterized by their respective
crest factors and duty cycles and combined with the variable voltages
delivered by an electrosurgical generator (ESU) result in delivery of
power or thermal energy, which is measured in watts. Crest factor
refers to the ratio of a current wave form’s peak amplitude versus the
average amplitude. Duty cycle refers to the percent of total time that
electrical current is delivered. Cutting current is associated with a
more rapid heat increase compared with coagulation current and this
causes cellular water to boil and resultant cell rupture, which results in
cleavage of tissue lines along the electrode. Cutting current has a
lower crest factor (little variability) and a higher duty cycle. Pure
cutting current has a duty cycle of 100% (21). Use of cutting current
alone, particularly with vascular juvenile polyps, is likely to result in
significant postpolypectomy bleeding.

In contrast, coagulation current induces a slower increase in
temperature and causes cells to dehydrate and shrink without cutting,

resulting in tissue desiccation and is associated with a higher crest
factor and a lower duty cycle (shorter period of actual current delivery
in a given application time) (18). Pure coagulation current has a duty
cycle of 6%, whereas blended currents have a duty cycle in the range
of 12% to 80% and the built in pauses with a lower duty cycle allow
for cooling of the target tissue and promotion of more of a coagulation
effect. Coagulation current alone without cutting may also be effec-
tive for polypectomy because of the cutting properties of the snare.
Newer ESUs have microprocessor technology that allows for disper-
sive grounding pad sensing and feedback to the generator of changes
in tissue impedance during energy delivery resulting in adjustment of
generator output to the lowest effective output (ie, less energy
delivery) while maintaining the same voltage as tissue is cut and
coagulated, and therefore, are ‘‘smarter’’ than older ESUs (21,22).
Settings are ESU-specific and ‘‘smart’’ ESUs often have suggested
default settings for polypectomy, which can be modified based on
patient-specific risk factors. Lower settings are typically utilized on
the right side of the colon compared with the left because of the
thinner colonic wall on the right. Increased resistance to cutting
during polypectomy may indicate entrapment of the snare in the
polyp/stalk, which may be better navigated by slight adjustment of
snare positioning rather than increasing the ESU settings if standard
settings are being utilized.

FIGURE 2. (A) Large pedunculated juvenile polyp in a patient with JPC with polyp size greater than 25 mm. Epinephrine volume reduction of the

polyp head was performed at the time of colonoscope insertion resulting in a smaller size and easier snare polypectomy done upon colonoscope
withdrawal. Note the coagulation of the polyp head (B) and stalk (C) following amputation. JPC ¼ Juvenile Polyposis Coli.
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ADVANCED TECHNIQUES
Large-based or broad-based polyps must be removed with

care. Transection of the polyp close to the bowel wall risks perfora-
tion. The colonic wall is thin, in the range of 1.7 to 2.2 mm, especially
on the right side of the colon (17). Submucosal injection of saline
(saline-assisted polypectomy) can be used to elevate sessile polyps
onto a submucosal saline cushion, allowing for safer resection. This is
performed utilizing sterile normal saline with or without epinephrine,
which is typically injected to raise a sessile polyp before application
of electrocautery, thereby increasing the distance between the base of
the polyp and the serosa (17,23,24). If the polyp is large, injection
should initially be performed behind the polyp (proximally) in order
to avoid obscuring the view of the polyp by lifting it away. Signs of a
good submucosal injection include raising of the polyp and lack of
vascular markings within the injection site (23). If there is no
submucosal bleb, the injection needle may have penetrated the serosa
and may require repositioning. Care should be taken to avoid snaring
submucosal tissue. In the case of large sessile polyps, the endoscopist
must assess the risk of polypectomy and the nature of the information
to be gained before deciding whether the polyp should be removed
endoscopically or surgically.

Adult gastroenterology-advanced endoscopists may per-
form endoscopic mucosal resection (EMR) for large flat or
sessile colonic lesions with mucosal extension that do not appear
cancerous and endoscopic submucosal dissection (ESD) for
lesions, which are potentially cancerous with submucosal exten-
sion but these techniques have yet to find applicability in the
pediatric age groups (24,25). Often segmental resection or mul-
tiple biopsies of sessile or broad-based polyps remove adequate
tissue for pathologic differentiation. Occasionally large polyps
may need to be reduced in multiple sessions for complete
obliteration. Endoscopists should consider prophylactically clos-
ing high-risk polypectomy sites via clipping either based on
patient characteristics (need for antithrombotic therapy or bleed-
ing issue and in those patients who may not hemodynamically
tolerate a bleed) or based on site characteristics (large or deep
defects, identification of a ‘‘target sign’’ or in locations difficult
to re-access endoscopically (15,19).

Rarely, cancers may present as intraluminal polypoid lesions
in childhood. Endoscopic resection of these lesion may be hazard-
ous because of intramural extension or increased vascularity of
these lesions. Therefore, in the case of polypoid lesions with an
irregular appearance, endoscopic biopsy to determine tissue type
and adjuvant imaging may be beneficial before attempted endo-
scopic resection to reduce the risk of uncontrollable bleeding or
perforation (26).

TECHNICAL TIPS
When multiple polyps are encountered, the most proximal

should be initially removed in order that subsequent colonoscope
passage does not precipitate hemorrhage over the base or stalk of an
already amputated polyp. In the patient with large numbers of
polyps, representative polyps should be removed or biopsied for
pathologic analysis. In patients with FAP and in some patients with
JPC, there are too many polyps typically present to biopsy or
remove all of them. In that setting larger polyps should be biopsied
or removed for histologic analysis.

After amputation, polyps should be retrieved for histologic
analysis. Very small polyps can be suctioned through the endoscope
and retrieved in a trap. Large polyps can usually be retrieved with the
snare, with standard or foreign-body forceps, such as the Pentapod
forceps, or by using the Roth retrieval net (Steris, US Endoscopy,
Mentor, OH) (27). In patients with multiple polyps requiring removal,
serial passage of the endoscope and polyp retrieval typically working

in the proximal colon and moving distally may be required. If the
endoscopist is unable to retrieve the polyp, the patient can be given an
enema or the parents can be asked to strain the stool and submit the
tissue when passed later for analysis if provided with an appropriate
specimen container.

POTENTIAL COMPLICATIONS AND ANCILLARY
EQUIPMENT

Ancillary equipment should be available before starting poly-
pectomy, including needles for injection of saline or epinephrine
(1 : 10,000 final concentration), detachable polypectomy loops, and
hemostatic clips. Detachable polypectomy loops should be used with
caution because of the possibility of inadvertent transection of the
polyp with loop closure or inadequate hemostasis as well as entan-
glement in the polypectomy snare if deployed before polypectomy
(28). Clipping is now readily available at most centers and in addition
to management of postpolypectomy bleeding, clips can be utilized to
mark sites for subsequent surgery, especially in the case of a suspi-
cious lesion. Clipping a pedunculated polyp stalk after amputation of
the polyp head is a very effective method to control postpolypectomy
bleeding. Some practitioners recommend prophylactic clip place-
ment on large stalks before snare electrocautery (16).

In addition to bleeding, which can occur following cold or
hot snare application, hot snare polypectomy can be complicated by
either colonic perforation or a condition known as postpolypectomy
syndrome because of serositis related to transmural injury or
peritoneal injection without associated perforation (11,24). Imaging
to rule out perforation is required as well as hospitalization, but
patients can usually be managed conservatively in the setting of post
polypectomy syndrome without the need for surgery (24). Patients
with a colonic perforation following polypectomy require hospital-
ization, broad spectrum antibiotic administration as well as
surgical consultation.

Take home points

1. The majority of polyps in pediatric patients are pedunculated
juvenile polyps with a highly vascular stalk.

2. Snaring the polyp close to the head rather than close to the
colonic wall allows for easier therapeutic intervention if post-
polypectomy bleeding occurs.

3. Electrosurgical principles guide settings for polypectomy
and electrocautery.

4. Saline-assisted polypectomy, epinephrine volume reduction,
hemoclip application, and related techniques may reduce the
risk of polypectomy-related complications.

5. Cold snare technique has replaced use of hot biopsy forceps in
adults for removal of small sessile polyps.
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