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Abstract 

Introduction. Colorectal cancer (CRC) remains relevant occupying one of the leading 

places in morbidity and mortality among oncological diseases. It reaches 13.5% in the 

structure of tumor diseases tending to increase. 

The aim of the work to improve the choice of surgical treatment management and 

reduce the number of intraoperative and postoperative complications in rectal cancer patients. 

Materials and methods. 184 operated patients with rectal cancer (RC) were divided 

into 2 groups: 1 group (patients with stage I RC (T1-2N0M0) and 2 group (stage II RC 

(T3N0M0)) who were carried out intraoperative detection and examination of sentinel lymph 

nodes. The volume and surgical approach depended on the stage and the presence of 

metastases (MTS). The average period of postoperative observation was 12–60 months, 
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taking into account early (purulent-septic complications, bleeding, intestinal perforation) and 

distant (recurrence of rectal cancer) complications. 

Results. The patients of the 1 group had no MTS lesions of sentinel lymph nodes, due 

to this fact the surgical intervention was limited to transanal microsurgery. Among the 

complications were the following: bleeding – 2.2%; intraoperative perforation of the intestinal 

wall – 5.6%. No purulent-septic cases, no recurrences of rectal cancer were detected. In group 

2, of 94 patients, 36 (38.3%) had MTS detected intraoperatively in sentinel lymph nodes 

which required a low anterior rectal resection with total mesorectomectomy. Among the 

complications was bleeding – 6.3%. No intraoperative perforations of the intestinal wall and 

no purulent-septic complications were detected. Recurrence of rectal cancer was detected in 

12 (13.8%) patients. 

Conclusions. Performing transanal endoscopic resections in patients with RC I and 

especially stage II is possible only under the conditions of mandatory intraoperative staining 

and emergency histological examination of "sentinel" lymph nodes. The extent of surgical 

intervention is determined on the operating table based on the results of an emergency 

histological examination. When MTS lesions of the mesorectal "sentinel lymph nodes" are 

detected, the operation should be continued with mandatory mesorectomectomy. 

Key words: rectal cancer; sentinel lymph node; Indocyanine Green; transanal 

endoscopic microsurgery. 

 

Introduction. Colorectal cancer (CRC) remains relevant occupying one of the leading 

places in morbidity and mortality among oncological diseases. It reaches 13.5% in the 

structure of tumor diseases tending to increase (Fig. 1) [1, 7, 16]. 

CRC ranks the second place. Every year, 800 thousand new cases of CRC and 500 

thousand deaths from it are registered in the world. There is a clear trend to this disease 

spread both in the world and Ukraine, where 24 new cases of CRC are detected per 100,000 

population. A particular danger lies in the fact that in almost 50% of patients the disease is 

diagnosed at late or advanced stages, and leads to unsatisfactory results, such as relapsed 

cancer [1, 6, 10]. 

According to randomized trials, the frequency of metastatic (MTS) lesions of the 

lymph nodes directly depends on the size of the tumor, so metastases in the lymph nodes are 

possible in patients with T1 tumors – from 0% to 12%, with T2 tumors – from 12% to 28%, 

with T3 tumors – from 36% to 79% [ 1, 5, 15, 16]. 
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Figure 1. Colorectal cancer prevalence in Ukraine 

 

The complexity lies in the fact that there are no clear clinical and laboratory data to 

accurately determine the presence or absence of metastatic lesions of the lymph nodes [1– 3]. 

Many authors state in their publications that the main criterion for determining the presence of 

metastases in the lymph nodes is its size [1, 5, 6]. However, the size of the lymph nodes does 

not always indicate if they involve in the tumor process or not [4, 12]. 

That is why the sentinel lymph node strategy is very actual in CRC surgery. It is the 

detection of the sentinel lymph node (SLN) that has an important prognostic value for 

determining further surgical management [1, 7]. 

The standard method of surgical treatment of patients with rectal cancer is total 

mesorectumectomy (TME), which provides regional control of the disease, and reduces the 

local recurrences rate to 5% [1, 10, 11, 14]. However, this operation is associated with 

increased term of patient’s stay in the hospital, a high risk of intraoperative and postoperative 

complications, as well as a significant decrease in the patient’s life quality [9, 15]. 

Surgical treatment of rectal cancer (RC) is predominantly represented by the following 

types of interventions: 1 – anterior resection of the rectum, 2 – abdominoanal resection, 3 – 

extirpation of the rectum. 

An alternative to traditional methods of surgical treatment of patients with early RC 

(Tis, T1–T2) is the method of transanal endoscopic microsurgery (TEM). 
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Currently there are several methods of local removal of early rectal neoplasms (Tis, 

T1–T2) – endoscopic electroexcision, transanal excision of the tumor, transanal endoscopic 

microsurgery. 

Each of these methods has its advantages and disadvantages, the most severe of which 

is the high probability of tumor recurrence, sometimes reaching 45 % [4]. One of the modern 

and frequently used methods of surgical treatment is TEM. It is the method of endoscopic 

resection of rectal neoplasms by the transanal access using special instruments developed by 

G. Buess in the early 1980s. This is an operating proctoscope (length – 15 – 20 cm, diameter 

– 4 cm), a working eyepiece with 5 ports for inserting an endoscopic microscope, an 

insufflator for injecting carbon dioxide into the rectum, an irrigator-aspirator, instruments for 

endoscopic manipulations [1, 8–10].  

Aim of the research to improve the choice of surgical treatment management and 

reduce the number of intraoperative and postoperative complications in rectal cancer patients. 

Material and methods. During the years 2009 to 2022, a retrospective analysis of 

treatment results of 375 rectal cancer patients was conducted at the Odesa Regional Clinical 

Hospital. The age of the patients ranged from 42 to 86 years. All the patients, depending on 

the operation performed, were divided into 2 groups. In group I, 184 (49.1%) patients had 

TEM. In group II, 191 (50.9%) patients had low anterior rectal resection with TME. 

All the patients with diagnosed rectal cancer according to the preoperative biopsy 

results, obligatory according to indications, underwent neoadjuvant chemoradiotherapy. 

Before surgery all the patients were informed about possible intraoperative and postoperative 

complications. The informed consent for the operation was obtained from all the patients. 

Before surgery the patients had general clinical examinations, sigmoidoscopy, 

fibrocolonoscopy, irrigoscopy, transrectal ultrasound, multislice computed tomography 

(MCT) of the chest, abdomen and pelvic organs with intravenous contrast in order to 

determine the presence of distant metastases and enlarged lymph nodes. The conducted 

preoperative preparation met the standard. Mandatory prevention of venous thromboembolic 

(VTE) complications was carried out, including wearing compression stockings or elastic 

bandaging the lower extremities, low molecular weight heparins, and early activation after 

surgery. 

All operations were performed under endotracheal anesthesia with patients in the 

supine position. 
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In group I (184 patients) RC stage I (T1-2N0M0) was diagnosed in 90 patients 

(48.9%). The age of the patients ranged from 42 to 86 years. RC stage II (T3N0M0) was 

diagnosed in 94 (51.1%) patients before surgery. 

Depending on the RC stage the patients of the group I were subdivided into two 

subgroups: subgroup IA (the patients with RC stage I (T1-2N0M0), subgroup IB (the patients 

with RC stage II (T3N0M0). 

Transanal endoscopic resections were performed using “Karl Storz TEO” surgical 

equipment. The standard TEM procedure was performed in group I. A special port was 

installed in the rectum for electrosurgical instruments. After carbon dioxide insufflation, the 

tumor resection zones were marked with an electrocoagulation hook with a distance of at least 

10 mm from the tumor edges. Using a hook and “LigaSure” coagulator of the “Covidien” 

company, by layer tumor resection within healthy tissues was conducted. After that, the 

rectum was sanitized with Betadine solution, and then the defect of the rectum was sutured 

using a self-tightening “V-Lock” thread of “Covidien” company. 

In all the patients of this group after performing local excision of tumors using the 

TEM technique with taking into account a high risk of recurrence and metastasis, the standard 

TEM technique was added with an express histological examination of the sentinel lymph 

node. The patient’s treatment was started according to the standard TEM method, then 1–2 ml 

of ICG dye was injected into the submucosal layer of the tumor. In 15 minutes after staining 

laparoscopy was performed to dissect the stained regional lymph nodes (Fig. 2). 

 

Fig. 2. Stained sentinel lymph nodes during laparoscopy 

 

A clear imaging of the sentinel lymph vessels and regional lymph nodes was carried 

out in the ultraviolet illumination mode on the “Karl Storz” videolaparoscopic stand (Fig. 3). 
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Fig. 3. The stained sentinel lymph node in the fluorescence mode on the “Karl Storz” stand 

 

Table 1 - Distribution of patients into groups 

Groups 
Group I 

184 (49.1%) patients 

Group II 

191 (50.9%) 

patients 

Rectal cancer staging Stage I Group 

IA 

Stage II  

Group IB 

Stage III 

Group II 

Number of patients  

in subgroups 

90 (48.9 %)  

 

94 (51.1%) 

 

not divided 

Operations performed TEM in 100% 

of cases 

TEM – 58 

(61.7%) 

patients 

LAR+TME  

36 (38.3%) 

patients 

LAR+TME 

191 (50.9%) patients 

Express examination of 

sentinel lymph nodes 

100% 100% Not studied, group 

retrospective 

analysis 

Presence of MTS lesions 

of sentinel lymph nodes  

0% 36 (38.3%) 

patients 

191 (100%) 

patients according to 

standard histological 

examinations 

Venous thromboembolic 

complications 

No No No 

Bleeding 2 (2.2%) 6 (6.3%) No 

Purulent-septic 

complications 

No No No 28 (14.6%) 

Intraoperative perforation 

of the intestinal wall 

5 (5.6%) 1 (1.7%) No No 

Recurrence of rectal 

cancer in 12–60 months 

Not Not 12 (13.8%) 29 (15.2%) 

 

After laparoscopic removal of sentinel lymph nodes, their urgent histological 

examination was performed. If no cancer micrometastases were detected in the lymph nodes, 

the tumor was resected using the TEM technique. With metastatic involvement of the sentinel 
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lymph nodes, laparoscopic or laparoscopic-assisted low anterior resection of the rectum 

supplemented with TME was performed. 

Sentinel lymph nodes examination revealed no MTS lesions in group IA; 58 (61.7%) 

patients of the group IB had no cancer metastases. These patients had radical removal of the 

rectal tumor by a standard TEM technique. The low anterior resection (LAR) of the rectum 

with total mesorectumectomy was performed in 36 (38.3%) patients of the group IB with 

detected metastases in the sentinel lymph nodes (Table 1). 

Histological examination of all patients revealed adenocarcinoma of various degree of 

differentiation. 

Results. In group I, all 184 patients had no thromboembolic and urological 

complications, no severe intraoperative complications. Any patient died neither during the 

operation nor at the early postoperative period. The duration of patient’s stay in the hospital 

averaged (3.4±1.7) days. The lower edge of the tumor was at an average height of (9.5±4.2) 

cm from the anal canal (5–16 cm), the average size of the tumor was from (2.8±1.7) cm – 

1.5–4 cm. When analyzing the histology results, in all cases the tumor was removed within 

healthy tissues, which meets the oncological method standards. 

In group IB, acute bleeding occurred in 8 patients at the early postoperative period on 

the 2nd day, which required the surgical reintervention using the TEM technique. Sources of 

bleeding were identified and eliminated intraoperatively. After the reintervention these 

patients were discharged in an improved condition. 

Intraoperative penetration into the abdominal cavity took place in 6 (6.6%) patients 

with the location of the tumor at a height of 13–16 cm from the anal canal. It was eliminated 

during laparoscopy simultaneously with sentinel lymph node biopsy without the unloading 

stoma. The tightness of the seams was checked by the bubble test. 

At the late postoperative period it was found that rectal defects healed satisfactorily. 

The mean follow-up period ranged from 12 to 60 months. Recurrence of rectal cancer 

was found in 12 (13.8%) patients, all the patients were in IB group. 

In group II, all 191 patients had no thromboembolic and urological complications, as 

well as bleeding requiring reinterventions. There were no severe intraoperative complications, 

no patients died either during the operation or at the early postoperative period. However, 28 

(14.6%) patients had purulent-septic complications in this group. 

15 (53.6%) patients had suppuration of the postoperative wound, which subsequently 

required outpatient observation, 9 (32.1%) patients were diagnosed intra-abdominal abscesses 

and infiltrates, the latter were stopped by puncture and drainage under ultrasound control and 
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antibiotic therapy; 4 (14.2%) patients had anastomotic leaks, colostomy followed by a 

reconstructive stage in three months was required in 2 (7.1%) patients. 

The length of patient’s stay in the hospital averaged (8.4±1.7) days. When studying the 

histology results, in all cases the tumor was removed within healthy tissues, which meets the 

standards of oncological technology. 

During the period of 12–40 months tumor recurrence and distant metastases were 

found in 29 (15.2%) patients of group II. 

Discussion. The results of recent multicentric trials show that the treatment of patients 

with rectal cancer is debatable, since local excision of the tumor is performed without 

lymphadenectomy. However, it is the local resections of rectal tumors that can significantly 

reduce the number of intraoperative and postoperative complications, decrease the length of 

patients’ stay in the hospital, reduce the colostomy formation incidence, and reduce the 

frequency of the autonomic nerve plexuses damage.  

The use of transanal endoscopic resections in patients with RC stage I, in our opinion, 

can become a standard procedure in many clinics, as it shows its effectiveness and low 

surgical injury. With the enough high level of preoperative examination and correct tumor 

staging, TEM can be performed without biopsy of sentinel lymph nodes with reliably good 

results. The use of transanal endoscopic resections in patients with RC stage II became 

possible due to the laparoscopic express diagnostics of sentinel lymph nodes with 

intraoperative determination of the extent of surgical intervention. 

Absence of cancer micrometastases in regional lymph nodes is a reliable justification 

and indication to local removal of rectal tumors with the TEM technique. 

Conclusions. Transanal endoscopic resections in patients with RC stage II are possible 

provided a mandatory intraoperative staining and express histology of sentinel lymph nodes. 

In such cases the extent of surgical intervention is determined on the operating table based on 

the results of the express histological examination. If MTS lesions of the mesorectal (sentinel) 

lymph nodes are detected, the operation must be continued with the obligatory 

mesorectumectomy.  

The RC treatment algorithm of choice makes it possible in the vast majority of cases 

to refuse traumatic operations in favor of TEM. 
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