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Abstract
Background: laparoscopic segmental colectomy is suitable for removing di�cult polyps that are large,
broad-based, or located in tortuous bowel segments. As we know, accurate segmental resection depends
on precise localization. So far, intraoperative labeling of lesions by colonoscopy is increasingly performed
for achieving appropriate resection margins, but a certain deviation is also found. There is no uni�ed and
standard endoscopic polyp localization method at present.

Case presentation: A 63-year-old woman was admitted because she was diagnosed as a large and broad-
based colonic polyp which was unsuitable for colonoscopic polypectomy. During endoscopy-assisted
laparoscopic segmental colectomy, the irradiation angle of colonoscopy light on the polyp head was
responsible for the localization errors. We proposed three-step measures of correct endoscopic polyp
localization to ensure the accurate resection in laparoscopic segmental colectomy.

Conclusions: Three-step measures of correct endoscopic polyp localization ensured the successful
resection of colonic polyps in laparoscopic colectomy. Their advantages include simplicity, practicality
and reliable localization.

Background
Colonic adenomas are common types of colonic polyps and belong to precancerous lesions [1–4]. They
should be removed to prevent the transformation of adenoma to adenocarcinoma [4]. Signi�cantly,
colonoscopic polypectomy is unsafe for those patients with di�cult polyps that are large, broad-based, or
located in tortuous bowel segments because of uncontrollable bleeding, perforation and inadequate
margins [5, 6]. While laparoscopic colectomy is more appropriate because of larger resection range,
especially for those suspected malignant polyps. However, the most obvious disadvantage of
laparoscopic colectomy is the lack of tactility, which leads to the di�culties in de�ning the precise
location of colonic lesions. As we know, accurate segmental resection depends on precise localization.
So far, the commonly used positioning methods include preoperative metal clips [7], preoperative dye
solutions tattooing [8] and intraoperative endoscopy [9, 10].

Preoperative localization of lesions include dye solutions tattooing and metal clips. For the �rst
technology, endoscopists label the bowel segment to be removed with dye solutions, such as methylene
blue or sterile India ink [8]. However, several problems have been found. Firstly, preoperative injection of
dye solutions directly into the bowel wall may lead to large area spreads of dye solutions in the colonic
wall, which result in further di�culties in determining the appropriate resection margin. Secondly, colonic
perforation can easily be caused. And extravasation of dye solutions and digestive juice into the
abdominal cavity may lead to abdominal infection, adhesions and intestinal obstruction [11]. For the
second technology, endoscopists label the bowel segment to be removed with metal clips. They grip onto
the targeted colonic mucosa during colonoscopy [7]. Although clip marking is accurate, because metal
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clips are small and located in colonic cavity, they are invisible and impalpable by laparoscopic operators
[7], especially for those clips located on the mesenteric side of colon.

Intraoperative localization by colonoscopy is widely used. Because it has advantages such as real-time
orientation, easy operation, no pain and so on. Moreover, there is no risk of clip off or dye diffusion. The
only disadvantage is �atulence, which can be prevented by blocking the proximal bowel with a
laparoscopic lossless forcep at the beginning of colonoscopy and absorbing air adequately at the end of
colonoscopy. There are few reported case analyses of colonoscopic labeling failure. In this case, we
encountered the embarrassing situation that no lesions were in the surgical specimen because of
inappropriate colonoscopy localization. We have made a comprehensive analysis of this case, hoping
that laparoscopic surgeons learn from this case and avoid repeating similar mistakes.

Case Presentation
A 63-year-old woman was admitted because she was diagnosed as colonic adenoma in the local hospital
after colonoscopy. She was transferred to our hospital for laparoscopic colectomy because the broad-
based colonic polyp was large(Fig. 1A)and not suitable for colonoscopic polypectomy. After the
preoperative examinations, this patient received endoscopy-assisted laparoscopic segmental colectomy
on October 20, 2020. During operation, the lesion was found by colonoscopy after the establishment of
pneumoperitoneum. Then we took the bright spot of colonoscopy as the center of the lesion during
laparoscopy. And the bilateral surgical margins were 4cm away from the center. This segmental
colectomy was performed successfully. Because we believed in the accuracy of endoscopic guidance so
much, colonic parallel and cross-to-overlap anastomosis was performed directly without taking out the
specimen for positioning check. The specimen was not taken out from the abdominal cavity until the
anastomosis was �nished. But unfortunately, the polyp was not in the surgical specimen. We had to
locate the lesion again. We did a small push action toward the root of polyp using endoscopy top, and
looked for the undulating light spot outside the colon under laparoscope. A small push action was
performed with a laparoscopic forcep at this light spot outside the colon. We found that the undulating
point was the root of polyp with colonoscopy. Then we made a mark using metal clips outside the colon
and performed a second segmental colectomy Fig. 1B . Because of the initial inaccurate colonoscopic
localization, the operation time was prolonged, the medical expenses increased, and the surgeons felt
unexpected failure. The postoperative pathology showed tubular adenoma as well as high grade
intraepithelial neoplasia Fig. 1C .

Discussion And Conclusions
Because of the advantages such as real-time orientation, easy operation, no pain and so on,
intraoperative colonoscopy in laparoscopic colectomy is regarded as an e�cient lesion positioning
approach for selected patients with large or broad-based polyps [9, 10]. As we know, the accuracy of
lesion location is very important, which directly determines the accuracy of colonic resection margin,
especially for patients with benign lesions who intend to undergo local bowel segmental resection. By
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precise colonoscopic localization of the lesions, long segment colectomy usually could be avoided.
Generally speaking, slight deviations of colonic resection margin can be accepted. Large deviations like
this case are relatively fewer.

In this case, we took the bright spot of colonoscopy as the center of the lesion under laparoscopy. And the
bilateral surgical margins were 4cm away from the center. Therefore, we thought that the lesion should be
in the specimen. Then, we anastomosed the colonic stumps �rstly and removed the specimen from the
abdominal cavity secondly. However, there was no lesion in the specimen. This situation was frustrating.
The possible causes were as follows: 1. The distance between the endoscopic light source and the
re�ective bowel wall can be long or short, which is uncertain. It mainly depends on the angle of the
endoscopic light. 2. Pedicle polyps have certain mobility. Therefore, there is a certain deviation if
operators focus on the polyp itself rather than the polyp pedicle. In other words, polyp-pedicle localization
is more accurate than polyp-body localization.

After analyzing the different irradiation angles of colonoscopy light on polyps, we believe that there are
three situations of maximum localization errors as showed in Fig. 2A. These polyps are situated in either
direct colonic segments or tortuous colonic segments. The irradiation angle of colonoscopy light on the
polyp head and parallel to the colon is responsible for these localization errors. However, these are the
most common situations of colonoscopy, and so is gastroscopy actually. In other words, we need to
adjust the angle of the endoscopic light source so that the light scattering is the least, and the
localization is more accurate. And necessary veri�cation methods should be carried out to ensure
accurate localization.

In order to avoid the recurrence of similar incidents, we try to learn from this mistake. There are some
suggestions given to peers for ensuring the accuracy of endoscopy localization in laparoscopic
segmental colectomy: 1. The direction of colonoscopy light should be toward the root of polyp. Operators
do a small push action using endoscopy top, and look for the undulating light spot outside the colon with
laparoscope. 2. A small push action is performed with a laparoscopic forcep at this light spot outside the
colon. Operators observe whether the undulating point is the root of polyp with colonoscopy. If the
internal and external localizations are consistent, make a mark such as metal clips outside the colon. 3.
Before colonic anastomosis, the specimen should be taken out immediately after being cut off for
localization check(Fig. 2B). These three-step measures provide three-tier insurance. Their advantages
include simplicity, practicality and reliable localization. These three-step measures deserve to be
popularized not only in colonoscopy assisted operations, but also in gastroscope assisted operations.
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Photos of the colonic polyp. 1A The broad-based colonic polyp in sigmoid colon was large. 1B The
colonic polyp was not in the �rst surgical specimen on the left. A second segmental colon resection was
performed to remove this lesion as showed on the right. 1C The postoperative pathology showed tubular
adenoma as well as high grade intraepithelial neoplasia.

Figure 2

Comparisons between incorrect endoscopic polyp localizations and correct endoscopic polyp localization
2A There are three situations of maximum localization errors, especially for the polyps which are situated
in direct colonic segments. 2B Three-step measures of correct endoscopic polyp localization: 1. The
direction of colonoscopy light should be toward the root of polyp. Operators do a small push action using
endoscopy top, and look for the undulating light spot outside the colon with laparoscope. 2. A small push
action is performed with a laparoscopic forcep at this light spot outside the colon. Operators observe
whether the undulating point is the root of polyp with colonoscopy. If the internal and external
localizations are consistent, make a mark such as metal clips outside the colon. 3. Before colonic
anastomosis, the specimen should be taken out immediately after being cut off for localization check.


