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Abstract
The treatment role of Total Mesorectal Excision (TME) in proximal rectal cancers (PRC) is still debated. Partial Mesorectal 
Excision (PME) can reduce morbidity in PRC patients. The purpose of this study was to compare short-term clinical and 
long-term oncological outcomes between the two groups. A total of 157 PRC patients were enrolled in this study (114 
performed with PME and 43 with TME). The two groups were compared in terms of perioperative and long-term oncological 
outcomes. The overall postoperative complications rate was higher in TME group (18.4% vs. 32.5%, p < 0.05). The incidence 
of diverting ileostomy was also significantly higher in TME group (86.0% vs. 2.6%, p < 0.001). Overall survival rates for 
3, 5, and 7 years in PME and TME group accordingly were: 94.6%, 89.3%, 81.5% and 93.2%, 87.6%, 78.4% (p = 0.324). 
Disease-free survival rates for 3, 5, and 7 years in PME and TME group were: 90.2%, 84.5%, 78.6% and 88.7%, 81.2%, 75.3% 
(p = 0.297), respectively. Local recurrence rates for 3, 5, and 7 years in PME and TME group were: 2.6%, 6.1%, 8.8% and 
4.6%, 9.3%, 11.2% (p = 0.061), respectively. PME is feasible and can be safely performed in PRC patients with favorable 
oncological outcomes. TME is associated with increasing risk of surgical complications and requires a two-step surgery for 
stoma takedown.
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Introduction

Total mesorectal excision (TME) has emerged as the gold 
standard surgical technique for oncologically driven rectal 
resections in patients with rectal cancer [1]. The develop-
ment of new surgical techniques, along with the implementa-
tion of neoadjuvant chemoradiotherapy (NCRT) protocols, 

has significantly reduced both local and distant metastasis 
rates, improving sphincter preservation as well as functional 
outcomes [2–17]. Nevertheless, some studies suggested that 
proximal rectal cancers (PRC) exhibit distinct oncological 
behaviors compared to low rectal cancers, raising the ques-
tion of the necessity of TME for PRC in certain circum-
stances [18–20]. Interestingly, some studies have revealed 
that, contrary to mid-low rectal cancers, the omission of 
NCRT does not significantly alter survival rates in patients 
with PRC [21–25].

Debates persist regarding the necessity of TME for tumors 
located in the proximal rectum. A recently published meta-
analysis revealed that partial mesorectal excision (PME) and 
TME for PRC are associated with similar circumferential 
margin (CRM) positivity, local recurrence rates, and uri-
nary function [26]. Interestingly, patients in the PME group 
showed lower rates of anastomotic leaks and better anorec-
tal functional outcomes compared to the TME group [26]. 
Consequently, a tumor-specific rectal resection, also known 
as PME, has been developed as a variation of TME, aiming 
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for a more conservative yet radical resection. However, there 
is still a paucity of literature on PME for PRC, especially 
concerning long-term oncological outcomes.

This study aims to compare the postoperative and long-
term oncological outcomes between TME and PME for 
PRC.

Methods

Study population

This retrospective study evaluated a consecutive series of 
patients with PRC undergoing TME or PME performed 
by a single surgeon between January 2005 and December 
2019. Data were extracted from a prospectively maintained 
surgical database. Informed consent was obtained from each 
patient.

The primary aim was to report the short-term outcomes, 
and the secondary aim was to compare the long-term 
oncological outcomes between the two groups.

Inclusion criteria were (Fig. 1): (1) rectal adenocar-
cinoma; (2) proximal location (10–15 cm from the anal 
verge, AV); (3) clinical TNM stage I-III; (4) no evidence of 
synchronous tumors and distant metastases; (5) sphincter-
saving TME or PME; (6) elective surgery; (7) patients with 
a follow-up period > 36 months.

Exclusion criteria were: (1) mid-low RC (10 cm from the 
AV); (2) left colon or sigmoid colon resections; (3) local 
excision of the rectum; (4) abdominoperineal resections 
(APR) or Hartmann’s resection; (5) metastatic disease; (6) 
palliative surgery; (7) patients with a follow-up period of 
less than 36 months.

The AV was defined as the junction between the perineal 
skin and anal mucosa. Distance between caudal edge of the 
tumor and AV was assessed via digital rectal examination, 
flexible sigmoidoscopy, and rectal magnetic resonance 
imaging (MRI).

Preoperative protocol

Preoperative staging included chest X-ray, carcinoembryonic 
antigen (CEA) levels, total colonic examination with flexible 
or virtual colonoscopy, thoraco-abdominal computed 
tomography (CT), pelvic-phased array MRI.

NCRT protocols were as follows: (1) long-course 
neoadjuvant chemoradiotherapy, 50 Gy administered in 25 
fractions over 5 weeks, with concomitant chemotherapy 
using capecitabine (1600 mg/m2 per day of radiotherapy). 
Surgery was performed 4–8  weeks after completion 
of neoadjuvant therapy; (2) short-course neoadjuvant 
radiotherapy, 25 Gy delivered in five fractions over 5–7 days. 
Surgery was performed in 1–4  weeks after completion 
of neoadjuvant therapy. Short-course radiotherapy was 
preferred in patients without any risk of lateral margin 
positivity.

All patients underwent oral mechanical bowel preparation 
without oral antibiotics. A single dose of intravenous 
ciprofloxacin (400  mg) was given 1  h before surgical 
incision.

Surgical technique

All surgeries were performed by a single surgeon (OA), with 
more than 20 years of experience in oncological colorectal 
surgery, at three centers: (1) Istanbul University Faculty of 

Fig. 1   Flow-chart of patients’ 
selection



1281Updates in Surgery (2024) 76:1279–1287	

Medicine, Department of General Surgery, Istanbul, Turkey; 
(2) Liv Hospital, Department of General Surgery, Istanbul, 
Turkey; (3) Maslak Acibadem Hospital, Istanbul, Turkey. 
The surgical approach was discussed with each patient 
and decided according to surgeon’s indication, patient’s 
opinion, and surgical cost. All patients received extensive 
explanations of the advantages and disadvantages of each 
approach and techniques (PME, TME, open, laparoscopic, 
or robotic). TME was preferred mostly for advanced tumors 
with invasion of adjacent organs (cT4).

The surgical techniques performed (open, laparoscopic, 
robotic) were previously described by the authors [8, 14]. 
Robotic surgeries performed with the Da Vinci Si® or Xi® 
(Intuitive Surgical, Inc., Sunnyvale, CA, USA) platform was 
6 and 4, respectively. Briefly, standard surgical technique 
included mobilization of the splenic flexure and the 
descending colon, division of the inferior mesenteric vein 
below the pancreas, high division of the mesenteric artery 
1–2 cm from its origin, and systematic division of the left 
colic vessels. Rectal mobilization was accomplished under 
direct vision in the mesorectal plane. Mobilization was 
completed to allow a perpendicular division of the rectum 
5 cm below the tumor, avoiding a cone effect. Then, the 
rectum was transected at the same level as the mesorectum. 
Direct colorectal anastomosis was performed with a double 
stapling technique in all patients. A diverting ileostomy was 
created in all patients with a NCRT or in case of surgeon’s 
discretion. The pelvis was routinely drained with a suction 
drain in the presacral space.

Conversion was defined as any unplanned laparotomy at 
any time during surgery, regardless of incision length.

Pathological report

Pathological staging was modified according to American 
Joint Committee on Cancer (AJCC) 8th edition staging 
system during data review [27]. All pathology specimens 
were examined to determine tumor size, number of 
lymph nodes harvested, distal resection margin (DRM), 
circumferential resection margin (CRM), and mesorectum 
integrity. Quality of mesorectum was assessed according to 
Quirke et al. [28]. Positive CRM was defined as direct tumor 
extension within 1 mm of the radial, non-peritonealized 
surface of the resected specimen [29].

Postoperative outcomes and follow‑up

Postoperative complications, defined as adverse events 
occurring within 30  days from surgery, were assessed 
through Clavien-Dindo’s classification [30]. Anastomotic 
leak diagnosis and treatment followed the International 
Study Group of Rectal Cancer [31]. Adjuvant chemotherapy 
(5-FU, capecitabine, and oxaliplatin) was given to patients 

with pathological stage III cancers. Long-term oncological 
outcomes were compared between PME and TME groups. 
Follow-up included control of oncological markers (CEA, 
carbohydrate antigen 19–9) every three months, evaluation 
with thoraco-abdominal CT annually, and colonoscopy on 
the first, third, fifth, and tenth year from surgery.

Overall survival (OS) was measured from date of surgery 
to that of death/last follow-up, disease-free survival (DFS) to 
that of tumor recurrence. Recurrence was diagnosed through 
radiological detection of enlarging lesions or by histological 
confirmation.

This study followed the STROBE statement for cohort 
studies [32].

Statistical analysis

Patient characteristics were summarized using basic 
descriptive statistics. Continuous variables were 
presented as median (interquartile range, IQR) or 
mean ± standard deviation accordingly, and compared 
using the Mann–Whitney U test. Categorical variables 
were expressed as proportions and analyzed using the 
Chi-squared or Fisher’s exact test. Statistical analysis was 
performed using the STATA software package version 
9.0 (StataCorp, College Station, TX, USA). Survival and 
recurrence rates were estimated through the Kaplan–Meier 
model and compared by the log-rank test. P values < 0.05 
were considered statistically significant.

Results

Clinical outcomes

A total of 157 consecutive cases of PRCs were included 
in the study and divided into two groups: PME (n = 114, 
72.6%) and TME (n = 43, 27.4%) group (Fig. 1). Patients’ 
characteristics are listed in Table  1. The groups were 
comparable in demographics, body mass index (BMI), 
American Association of Anesthesiologists (ASA) score, 
clinical T and N stage, and clinical CRM status.

Mean age was 56.8 ± 4.6 and 57.1 ± 3.8 years (p = 0.711) 
for PME and TME group of patients, respectively. 
Mean tumor distance from AV for PME and TME were 
12.5 ± 2.6 cm and 10.2 ± 3.3 cm (p = 0.083), respectively. 
Locally advanced tumor (stage III) rates were 45.6% and 
55.8% (p = 0.064) in PME and TME group, respectively.

NCRT consisted of preoperative long course in 14.9% 
(n = 17) and 13.9% (n = 6) patients in the PME and TME 
group, respectively. Short-course radiotherapy was applied 
to 0.9% (n = 1) and 4.6% (n = 2) patients in the PME and 
TME group, respectively.
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Perioperative outcomes

Perioperative outcomes are presented in Table 2. The inci-
dence of minimally invasive approaches in PME group was  
higher than TME group (92.1 vs. 81.4%, p = 0.46). Diverting 

ileostomy creation was significantly different between 
groups (2.6 vs. 86.0%, p < 0.001). No conversion to open 
surgery was reported in either group. Median operation time 
was longer in the TME group, but with no statistical sig-
nificance (106.8 ± 36.5 min vs. 85.6 ± 18.5 min, p = 0.082). 

Table 1   Demographic and 
clinical findings

Data are expressed as mean ± standard deviation, median (interquartile range), or n (%)
ASA American Society of Anesthesiologists, BMI body mass index, NCRT​ chemoradiation therapy, RT 
radiotherapy

PME (n = 114) TME
(n = 43)

P value

Age, years 56.8 ± 4.6 57.1 ± 3.8 0.711
Gender ratio (Female/Male), n (%) 54/60 (47.4/52.6) 19/24 (44.2/55.8) 0.845
BMI, kg/m2 25.2 ± 2.7 24.4 ± 1.8 0.172
ASA score, n (%) 0.120
 1–2 28 (24.6) 12 (27.9)
 3–4 9 (7.9) 5 (11.6)

Median tumor distance from anal verge, cm 12.5 ± 2.6 10.2 ± 3.3 0.083
Clinical TNM stage, n (%) 0.064
 I 14 (12.3) 5 (11.6)
 II 48 (42.1) 14 (32.5)
 III 52 (45.6) 24 (55.8)

Long-course NCRT, n (%) 17 (14.9) 6 (13.9) 0.278
Short-course RT, n (%) 1 (0.9) 2 (4.6) 0.110
Adjuvant chemotherapy, n (%) 0.143
 Yes 42 (36.8) 18 (41.8)
 No 72 (63.2) 25 (58.2)

Follow-up, months 92.4 ± 6.1 89.5 ± 2.7 0.138

Table 2   Perioperative and 
postoperative outcomes

Data are expressed as mean ± standard deviation, median (interquartile range), or n (%)
TME total mesorectal excision, PME partial mesorectal excision

PME
(n = 114)

TME
(n = 43)

P value

Overall operation time, minutes 85.6 ± 18.5 106.8 ± 36.5 0.082
Estimated blood loss, ml 105.0 ± 90.5 135.5 ± 110.2 0.106
Surgical approach 0.145
 Open, n (%) 9 (7.9) 8 (18.6)
 Laparoscopic, n (%) 103 (90.3) 27 (62.8)
 Robotic, n (%) 2 (1.8) 8 (18.6)

Conversion, n (%) 0 0 –
Diverting ileostomy, n (%) 3 (2.6) 37 (86.0)  < 0.001
Anastomotic fistula, n (%) 8 (7.0) 6 (14.0) 0.038
Ileus, n (%) 6 (5.3) 2 (4.6) 0.230
Overall postoperative complications, n (%) 21 (18.4) 14 (32.5)  < 0.05
Clavien-Dindo, n (%)  < 0.05
 I–II 14 (12.3) 9 (20.1)
 III–IV 7 (6.1) 5 (11.6)

Time to first flatus, days 2.3 ± 1.6 1.3 ± 1.2 0.102
Postoperative hospital stay, days 4.8 ± 2.3 5.4 ± 1.48 0.116
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Estimated blood loss was also higher in the TME group 
but with no statistical significance (135.5 ± 110.2 ml vs. 
105.0 ± 90.5 ml, p = 0.106). There were no significant differ-
ences in terms of days to first flatus and postoperative stay.

Postoperative complications

Overall complication rate was significantly higher in 
the TME group (18.4 vs. 32.5%, p < 0.05) (Table  2). 
Complication’s grade was significantly different regarding 
Clavien–Dindo’s classification with a greater rate of class 
III-IV occurring in the TME group (11.6 vs. 6.1%, p < 0.05). 
A total of 8 (7.0%) patients in the PME group and 6 (14.0%) 
patients in the TME group suffered clinical anastomotic 
leak (AL) (p = 0.038). In both groups, the patients with AL 
received NCRT. The TME group of patients with AL had 
all a protective ileostomy, subsequently they were treated 
conservatively by maintaining pelvic drainage, until the 
existing infection was resolved clinically, and postponing 
the ileostomy closure time. Regarding the PME group, three 
out of eight patients with AL had an ileostomy and were 
treated as for the TME group with AL. From the remaining 
five patients three of them underwent a diverting colostomy 
which was closed after the complete healing of AL. The 
other two patients were treated conservatively by postponing 
the drain removal. There were no 30-days postoperative 
mortality in both groups.

Histopathological outcomes

Histopathological findings are listed in Table 3. Mean tumor 
size was 42 ± 11.7 mm in the PME group and 55 ± 14.2 mm 
in the TME group (p = 0.062).

ypTNM pathological stages for PME and TME group 
were I (n = 19, 16.7%/n = 4, 9.3%), II (n = 45, 39.5%/n = 12, 
27.9%), and III (n = 50, 43.8%/n = 27, 62.8%). CRM 
involvement was present in six (5.3%) and two (4.6%) 
patients (p = 0.127), respectively in PME and TME group. 
DRM length for PME and TME group was 21 ± 1.5 mm 
and 29 ± 1.8 mm (p = 0.096), respectively. There were no 
statistically significant differences between PME and TME 
groups in terms of harvested lymph nodes (20.5 ± 3.1 vs. 
23.4 ± 4.6, p = 0.142). Tumor differentiation status did not 
differ between groups.

Oncological outcomes

OS rates for 3,5, and 7 years in PME and TME group were: 
94.6%, 89.3%, 81.5% and 93.2%, 87.6%, 78.4% (p = 0.324) 
(Fig. 3). DFS rates for 3,5, and 7 years in PME and TME 
group were: 90.2%, 84.5%, 78.6% and 88.7%, 81.2%, 75.3% 
(p = 0.297), respectively (Fig. 2, 3).

Local recurrence (LR) rates for 3, 5, and 7 years in PME 
and TME group were: 2.6%, 6.1%, 8.8% and 4.6%, 9.3%, 
11.2% (p = 0.061), respectively. Distal site LR (intraluminal) 
for PME and TME group of patients were: 4 (3.5%) and 1 
(2.3%), respectively. LR occurring in the remaining PME 
(n = 6, 5.3%) and TME (n = 4, 9.3%) patients were extralu-
minally, at the boundaries of the pelvic cavity.

Distant metastasis (DM) rates for 3, 5, and 7 years in 
PME and TME group were: 7.2%, 9.4%, 12.6% and 6.7%, 
9.5%, 13.5% (p = 0.232), respectively. Site of DM in PME 
group of patients were liver (n = 7, 6.1%), lung (n = 2, 1.7%), 
bone (n = 2, 1.7%) and peritoneal surface (n = 3, 2.6%). DM 
site in TME group of patients: liver (n = 3, 7.0%), lung 
(n = 1, 2.3%), peritoneal surface (n = 1, 2.3%) and brain 
(n = 1, 2.3%).

Discussion

This study compared two different resection techniques 
(PME vs. TME) in patients with PRC with respect to 
postoperative and long-term oncological outcomes. 
In all cases sphincter-preserving procedures were 
successfully achieved. Although, the TME procedures 
presented prolonged surgical time (85.6 ± 18.5  min vs. 
106.8 ± 36.5 min; p = 0.082) and increased estimated blood 
loss (105.0 ± 90.5  ml vs. 135.5 ± 110.2  ml; p = 0.106) 
compared with PME group, both not reached statistically 
significance.

The frequency of performed minimally invasive 
techniques in PME group (92.1%) was numerically 
higher than the TME group (81.4%). One reason might 

Table 3   Histopathology findings

Data are expressed as mean ± standard deviation, median 
(interquartile range), or n (%)
CRM circumferential resection margin, DRM distal resection margin, 
LN lymph node

PME, n = 114 TME, n = 43 P value

Tumor size, mm 42 ± 11.7 55 ± 14.2 0.062
Pathological (y)pTNM stage, 

n
0.114

 I 19 (16.7) 4 (9.3)
 II 45 (39.5) 12 (27.9)
 III 50 (43.8) 27 (62.8)

Harvested LN, n 20.5 ± 3.1 23.4 ± 4.6 0.142
DRM, mm 21 ± 1.5 29 ± 1.8 0.096
CRM involvement, n (%) 6 (5.3) 2 (4.6) 0.127
Lympho-vascular invasion, n 49 (43.0) 15 (34.9) 0.134
Tumor differentiation, n 0.205
 Well/moderate 96 (84.2) 28 (65.1)
 Mucinous/poor 18 (15.8) 15 (34.9)



1284	 Updates in Surgery (2024) 76:1279–1287

be that TME patients are presented with more advanced 
tumors and adjacent organ invasion, which could lead to 
challenges for minimally invasive surgery. In both groups, 
conversion rates were null. The rate of diverting ileostomy 
was significantly higher in TME group of patients (2.6% 

vs. 86.0%; p < 0.001). This fact makes TME a two-step 
surgery compared to PME.

Even though nearly half of the patients in PME (45.6%) 
and TME (55.8%) group presented with an advanced tumor 
stage, the NCRT frequency rates were low in both groups 

Fig. 2   Overall survival Kaplan 
Meier log rank curves of PME 
group (blue line) and TME (red 
line) groups

Fig. 3   Disease-free survival 
Kaplan Meier log rank curves 
of PME group (blue line) and 
TME (red line) groups
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(15.8% vs. 18.5%). As described previously, administration 
of NCRT can downsize and downstage the tumor, block 
tumor dissemination, increase the tumor resection rate and 
anus preservation rate, and reduce the LR rate [2–4]. Recent 
advances in NCRT protocols allow to obtain high rates of 
cCR (complete clinical response) in patients with locally 
advanced rectal cancers [33, 34]. However, most studies 
regarding NCRT on management of rectal cancer focused 
on mid-low rectal tumors, and treatment modalities for PRC 
is still debated.

Anastomotic leakage was also significantly higher in the 
TME group (7.0 vs. 14.0%; p = 0.038). Significantly lower 
anastomotic leakage rates in the PME group were also 
revealed in a recently published meta-analysis (6.9% vs. 
10.9%; p <0.001) [26].

The abovementioned results show that PME can be 
performed with acceptable morbidity compared to TME, 
further highlighting a perioperative benefit in performing a 
more conservative technique for patients with PRC without 
affecting the oncological outcomes. These results were 
confirmed by a more extensive prospective study conducted 
by Law et al. (n = 622 patients) which revealed significantly 
lower anastomotic leakage rates in the PME compared with 
TME group (1.3 vs. 8.1%; < 0.001). In the same study, 
TME and diverting stoma (73.5 vs. 8.1%) were found to be 
independent risk factors for anastomotic leak. Nevertheless, 
the authors included many rectosigmoid and distal rectal 
cancer cases in the study. Kanso et al. revealed a 7.6% rate of 
leakage in their study which only consisted of PME patients, 
however they included also mid rectal cancers [20]. In the 
present study, only tumors located 10-15 cm from the AV 
were included and analyzed. The significantly higher rate of 
postoperative complications according to Clavien–Dindo’s 
classification (I-IV) in the TME group (p < 0.05) emphasizes 
that this technique may be more challenging and cause more 
morbidity than PME.

Obtaining an adequate CRM and DRM are important 
pathological parameters which determine LR rate and 
survival after rectal cancer surgery [35, 36]. The CRM 
involvement rate (5.3 vs. 4.6%; p = 0.127) was lower in the 
TME group with no statistical difference. The DRM was 
also longer in TME (29 ± 1.8 vs. 21 ± 1.5 mm; p = 0.096). 
The TME group of patients presented with a larger tumor 
size (55 ± 14.2 vs. 42 ± 11.7  mm; p = 0.062) and more 
frequently at advanced tumor stage (stage III), 62.8 vs. 
43.8%; p = 0.104) but with no statistical differences. The 
amount of harvested lymph node was also similar in both 
groups.

Regarding oncological outcomes, our study showed that 
PME and TME provided similar results with respect to long-
term follow-up.

The present study showed that the liver was the most 
frequent organ metastasis site in both groups (6.1% vs. 

7.0%). Pulmonary metastasis rates for PME and TME were 
1.7% and 2.3%, respectively. These findings again prove that 
liver metastasis rates are higher in proximally located rectal 
tumors compared to distal ones.

The current study revealed that the TME group tended to 
develop more LR, however without statistical significance. 
LR at 3,5,7-years in PME and TME group were: 2.6%, 6.1%, 
8.8% and 4.6%, 9.3%, 11.2% (p = 0.061), respectively.

The results of the present study are similar to those 
of previously reported studies. Kanso et al. also reported 
favorable oncologic outcomes (5-year LR 5.3%, DFS 79.7%, 
OS 93.2%) on 172 PRC patients who underwent PME [20]. 
Lopez-Kostner et al. compared outcomes of PRC (n = 229) 
with sigmoid colon (n = 225) and mid-low rectal cancers 
(n = 437). All PRCs and sigmoid colon cancers were treated 
with the same surgical technique (PME). The five-year LR 
rate of PRC was 4.7%, like sigmoid colon cancers (3.9%), 
whereas the mid-low rectal cancers were 12.9% [18]. A 
multicenter randomized controlled trial conducted by Kaser 
et al. reported that PRC (n = 142, DFS 68%, OS 79%) present 
similar oncological behavior with sigmoid colon tumors 
(n = 378, DFS 69%, OS 77%), significantly lower than the 
respective rates of mid-low rectal cancers (n = 205, DFS 
54%, OS 64%). Interestingly, none of the patients received 
neoadjuvant or adjuvant radiotherapy or TME [37].

Contrary to these reports, several studies in the literature 
state that TME provides better oncological control when 
compared with PME in patients with PRC. Bondeven et al. 
found reduced rates of 3-year LR in PRC patients following 
TME compared with PME (3.0% vs. 14%; p = 0.032) [23]. 
Syk et al. reported that despite the wide use of preoperative 
RT, a significantly high 9% rate of LR occurred in PRC 
patients treated with PME [38].

The strengths of this study are: (1) long median follow-up 
providing high quality oncological outcomes; (2) a 
standardized single surgeon setting with colorectal expertise 
(> 2000 colorectal oncological cases); (3) specific focus on 
PRC, which are poorly reported in the literature.

Limitations were: (1) retrospective nature possibly 
suffering from patient selection bias; (2) single surgeon 
setting, so the results may not be generalizable to all 
institutions; (3) relatively small series (especially for the 
TME group), therefore future large-scale studies are needed 
to confirm long-term outcomes; (4) absence of postoperative 
functional outcomes.

Conclusion

This study revealed that PME is associated with shorter 
operation time and reduced blood loss when compared 
to TME in patients with PRC. The PME group exhibited 
significantly lower postoperative complications, including 
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a decreased incidence of anastomotic leakage. Pathological 
parameters such as CRM involvement, DRM, and harvested 
lymph nodes did not show significant differences between 
the two groups. Long-term oncological outcomes, including 
DFS, OS, and LR, were similar in both groups. Although a 
cost analysis was not conducted in the current study, it is 
evident that PME techniques are likely to be cost-effective 
due to the streamlined nature of the one-step surgery 
approach.
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