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Backgrounds and Aims. The benefit of lateral pelvic lymph node dissection (LPLD) for rectal cancer remains controversial. The aim of
this study was to assess the incidence of local recurrence between patients who underwent total mesorectal excision (TME) with and
without LPLD in rectal cancer. Patients and Methods. The study was conducted on 92 patients presenting with extraperitoneal rectal
cancer (T3 and T4) in the colorectal department at our hospital. Patients were divided into two groups: Group A was subjected to total
mesorectal excision (TME) after neoadjuvant chemoradiation and Group B was subjected to TME with LPLD with autonomic nerve
preservation. Patients were followed up for the incidence of local recurrence, distant recurrence, and urinary and sexual dysfunctions.
Results. Incidence of local recurrence was slightly higher in Group A (8.7%) than in Group B (4.3%) but was not statistically significant.
There was no statistical significance between both groups regarding distant metastasis (8.7% in Group A and 13% in Group B). Urinary
and sexual dysfunctions were higher in Group B (26.1%) compared to those in Group A (21.7%) but were not statistically significant. The
incidence of lateral pelvic lymph node metastasis was 30.4%. Also, intraoperative blood loss was higher and operative time was longer in
Group B which was statistically significant (P value <0.001). Conclusion. Our conclusion was that prophylactic addition of LPLD to TME
was not associated with a statistically significant decrease in the risk of local recurrence or distant metastasis in patients with rectal cancer,
although it was numerically better. LPLD is associated with longer operative time and higher intraoperative blood loss.

1. Introduction

Colorectal cancer is the third leading cause of death round
the world with a rising incidence [1]. Patients presenting
with lower rectal cancer where the lower margin is at or
below the peritoneal reflection may develop metastases to
lateral pelvic lymph nodes which are outside the surgical
field of TME. A retrospective multicenter study in Japan
reported that the incidence of lateral pelvic lymph node
metastasis in patients with T3 or T4 lower rectal cancer was
18.1% [2].

Two pathways are involved in lymphatic drainage of the
middle and lower rectum. The superior lymphatic drainage
system runs along the inferior mesenteric artery and lateral
lymphatic drainage runs along the internal iliac artery [3-5].

The different approaches to LPLD between the East and
West originate from the concept that lateral pelvic nodes are
considered regional according to Japanese literature while
the Western world, according to the AJCC guidelines (AJCC
8™ edition), confirms pelvic lateral lymph node stations as
remote stations. Japanese surgeons suggest performing TME
with bilateral pelvic lymphadenectomy without neoadjuvant
treatment, as they expect that the risk of intrapelvic re-
currence decreases by 50% [4, 6].

2. Aim of Work

The primary objective of this study was to compare the
incidence of local recurrence in patients who underwent
TME with or without LPLN dissection in extraperitoneal
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rectal cancer. The secondary objective of this study was to
compare the incidence of distant metastasis, intraoperative
time, intraoperative blood loss, and urinary/sexual dys-
function between both groups.

3. Patients and Methods

3.1. Study Type. This was an observational study.

3.2. Study Settings. This study was carried out from June
2020 to November 2021, and follow-up was completed in
February 2023 on patients with rectal cancer of both genders
and from all age groups presenting with extraperitoneal
mid- and low-rectal cancer (T3 and T4) presenting to the
colorectal general surgery department, Cairo University
hospitals.

3.3. Inclusion Criteria and Exclusion Criteria. Patients from
both sexes and all age groups diagnosed with extraper-
itoneal rectal cancer (T3 and T4) who are candidates for
neoadjuvant chemoradiation were included in the study.
Figure 1 shows the exclusion criteria plus patients who
were recruited and then excluded from the study.

3.4. Preoperative Preparations. Ninety-two patients sched-
uled for surgery for rectal cancer were evaluated for the
study. The patients were randomized using the closed en-
velope technique into two equal groups, each with 46
patients:

Group (A) received preoperative neoadjuvant che-
moradiation and TME was done

Group (B) received no neoadjuvant chemoradiation
and TME with LPLN dissection was done

Informed written consent was obtained from all in-
dividuals that participated in the study.

Group (A) was considered the control group from which
the results of Group (B) were compared. Both groups were
compared regarding demographic features and regarding
comorbidities. Postoperative chemoradiation was adminis-
tered in all cases according to the examined pathological
specimen after resection.

Patients were assessed preoperatively by proper history
taking and full clinical and digital rectal examination, co-
lonoscopy, biopsy, MRI pelvis for locoregional staging, and
CT for chest, abdomen, and pelvis to detect distant
metastasis.

3.5. Preoperative Neoadjuvant Regimen. Neoadjuvant ther-
apy involved 28 fractions totaling 50.4 Gy (45 Gy to the
entire pelvis and 5.4 Gy to the tumor) over 5 weeks. This was
supplemented with fluorouracil (5-FU) infusions at weeks
one and five. Surgery was performed 6-8 weeks after the last
chemoradiation session.
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Excluded due not fulfilling the
inclusion criteria: (N= 32)
1-T1 and T2 rectal cancer.
2- Rectal cancer with distant metastasis.
3- Patients refused to participate in the
study
4- Vulnerable group (Children, Prisoners

Assessed for and Pregnant).

Eligibility
(N=126)

Lost during follow
up (N=2)

Included in the
study (N= 46)

FiGUure 1: Flowchart showing exclusion and inclusion criteria.

3.6. Surgical Procedure. Group A: patients who received
preoperative neoadjuvant chemoradiation; TME was done.
Group B: In addition to TME, the lateral pelvic lymph nodes
in fatty and connective tissues were dissected after TME
(Figure 2). All surgeries in both groups were done lapa-
roscopically. Diversion loop ileostomy was done on all
patients in whom bowel continuity was restored after
completing postoperative adjuvant therapy.

3.7. Postoperative Follow-Up. Patients were referred to re-
ceive adjuvant chemoradiotherapy according to the stage
and were followed up for 18 months to detect local re-
currence. Follow-up is done monthly during a routine
outpatient visit by clinical examination. MRI pelvis and CT
chest and abdomen and pelvis are done every six months.
Colonoscopy is done annually.

Both groups were compared regarding operative time,
estimated intraoperative blood loss, incidence of local re-
currence, incidence of distant metastasis (recurrence), his-
topathological examination of the surgical specimen, and
urogenital complications (sexual and urinary dysfunctions).
Urinary and sexual dysfunctions are assessed clinically
during the follow-up visits, mainly erection, retrograde
ejaculation, and urine retention or difficulty in micturition.

The manuscript was developed according to the
STROBE checklist [7].

3.8. Statistical Analysis. Data were coded and entered using
the Statistical Package for the Social Sciences (SPSS) version 28
(IBM Corp., Armonk, NY, USA). Data were summarized using
mean, standard deviation, minimum, and maximum in
quantitative data and frequency (count) and relative frequency
(percentage) for categorical data. Comparisons between
quantitative variables were done using the nonparametric
Kruskal-Wallis and Mann-Whitney tests. For comparing
categorical data, a chi-square (y?) test was performed. The exact
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FIGURE 2: Lateral pelvic lymph node dissection.

test was used instead when the expected frequency is less than
5. Correlations between quantitative variables were done using
the Spearman correlation coefficient. P values less than 0.05
were considered statistically significant.

4. Results

Patients were compared on the following aspects.

4.1. Patients’ Demographics. Table 1 shows the difference
between both groups regarding demographic features in-
cluding age and gender. There was no statistically significant
difference between both groups regarding demographic
features.

4.2. Comorbidities and ASA. Table 2 shows the distribution
of diabetes mellitus, hypertension, and ASA grade between
both groups; there was no statistically significant difference
in all aspects.

4.3. Tumor Location. Table 3 shows the difference between
both groups regarding tumor location. There was no sta-
tistical difference between either groups (P value =0.225).

4.4. Pathological Type. Table 3 shows the difference between
both groups regarding pathological types of tumors between
both groups. There was no statistical difference between
either groups (P value =1).

4.5. Operative Time and Estimated Blood Loss. Table 4 shows
the comparison between both groups regarding intra-
operative blood time and estimated blood loss. Group B,
who was subjected to a pelvic lymphadenectomy, showed
more blood loss and operative time which was statistically
significant (P value <0.001).

4.6. Local Recurrence and Distant Metastasis. The incidence
of local recurrence was 8.7% in Group A and 4.3% in Group
B (pelvic lymphadenectomy). Metastasis was in 4 patients in
Group A (8.7%) and 6 patients in Group B (13.0%).
However, there was no statistically significant difference

between the 2 groups in both parameters. This is shown in
Table 5.

All our patients have free distal, proximal, and cir-
cumferential margins which help compare local recurrence
and distant metastasis rates.

4.7. Urinary and Sexual Dysfunctions and Postoperative
Complications. We did not experience any mortality or
major postoperative complications such as leakage (as all
patients were diverted) or wound dehiscence. As for urinary
and sexual dysfunctions, they occurred in 12 patients in
Group B (26.1%) compared to 10 patients (21.7%) in Group
A. This was statistically insignificant (P value =0.730).

4.8. Mesorectal Lymph Nodes. There was no statistically
significant difference between either groups in the number
of retrieved and positive mesorectal lymph node. This is
shown in Table 6.

4.9. Lateral Pelvic Lymph Nodes in Group B. The number of
patients with a positive pelvic lymph node was 14 (30.4%).
The mean number of retrieved pelvic lymph node in Group
B was 12.04 + 3.48 with a minimum of 2 and a maximum of
18 lymph nodes retrieved, while the mean of positive pelvic
lymph node was (0.39 + 0.14).

4.10. Relation between Recurrence and Pathological Type.
Mucinous adenocarcinoma was the pathological type in 18
patients (N=92, 19.5%), distant metastasis occurred in 6 of
those patients (3.33%). Nonmucinous tumors were the
pathological type in 74 patients (80.4%) and distant me-
tastasis occurred in 4 patients (5.4%) which was statistically
significant (P value = 0.044).

Regarding local recurrence, it occurred in 4 out of 18
patients with mucinous adenocarcinoma (22.2%) and in 2
out of 74 patients with nonmucinous adenocarcinoma
(2.7%). The P value was 0.093; however, this was statistically
insignificant.

5. Discussion

From the results of our study, LPLD showed no superiority
over the routine neoadjuvant followed by TME strategy
regarding distant metastasis, local recurrence, or number of
retrieved lymph nodes but was also not associated by more
urogenital consequences.

Regarding operative time, Hajibandeh et al. reported that
TME with LPLD resulted in longer operative time
(P <0.00001) [8]. Also, Cribb et al. in 2021 reported that
significantly longer operative times were observed in pa-
tients who underwent LPLD (P = 0.008) [9]. In our study,
operative time was greater in group B (LPLD) with signif-
icant difference.

Regarding estimated intraoperative blood loss, several
studies reported more intraoperative blood loss in the lateral
pelvic lymphadenectomy group and the difference was
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TaBLE 1: Demographic distribution.

Mean Standard deviation P value
Both groups 47.7 13.08
Age (years) Group A (TME only) 44.09 11.94 0.216
Group B (LPLN) 51.35 13.41
Number Percentage (%)
Gender (female) Group A (TME only) n=46 20 43.5 0.359
Group B (LPLN) n=46 14 304
TaBLE 2: Comorbidity and ASA distribution.
Group A Group B
P value
Count % Count %
Yes 10 21.7 10 21.7
DM No 36 78.3 36 78.3 1
Yes 8 14.4 6 13.0
HIN No 38 82.6 40 87.0 1
ASA Group A ASA 1...28 patients, ASA 2...10, ASA 3...8 1
Group B ASA 1...26 patients, ASA 2...8, ASA 3...12
TaBLE 3: Tumor location distribution and pathological type distribution.
Group A Group B
P value
Count % Count %
Mid rectum 24 52.2 24 52.2
Tumor location Low rectum 18 39.1 10 21.7 0.255
Mid and low rectum 4 8.7 12 26.1
Pathological tvpe Nonmucinous adenocarcinoma 38 82.6 36 78.3 1
& YP Mucinous adenocarcinoma 8 174 10 21.7
TaBLE 4: Operative time distribution and estimated blood loss distribution.
Group A Group B P
Mean SD Median Minimum Maximum Mean SD Median Minimum Maximum  value
Operative time 17391 22.56 172.00 135.00 212.00 233.57  31.30 230.00 170.00 310.00 <0.001
Blood loss 193.04 79.34 160.00 150.00 450.00 297.39 127.61 270.00 150.00 700.00 <0.001

TaBLE 5: Local recurrence distribution and distant metastasis
distribution.

Group A Group B
P value
Count % Count %
Local recurrence Yes 4 8.7 2 4.3 )
No 42 913 44 957
: Yes 4 8.7 6 13.0
Metastasis No 0 013 X o 1

significant [9, 10]. In our study, operative time was greater in
Group B (LPLD) which was also statistically significant.
As for local recurrence, Anania et al. in 2020 reported
that the incidence of the overall local recurrence was not
statistically different between the lateral pelvic lymph node
dissection group and the nonlateral pelvic lymph node
dissection group [4, 8]. Also, Ma et al. reported that there

were no significant differences observed between both
groups regarding local recurrence (P =0.077) [11, 12].
Tamura et al. reported a slight increase in local recurrence in
TME without lateral pelvic lymphadenectomy compared to
lateral pelvic lymphadenectomy, but it was not statistically
significant. (21.4% vs. 14.8%, P =0.833) [13]. However,
Fujita et al. in 2017 reported there was a statistical signifi-
cance in the local recurrence rate in the TME with LPLN
dissection (7.4%) compared to (12.6%) in TME alone groups
(P =0.024) [2]. In our results, the incidence of local re-
currence was 8.7% in Group A in and 4.3% in Group B
(LPLD). Our results slightly favor lateral pelvic lymph node
dissection, but there is no statistical significance.
Regarding distant metastasis, several studies reported
that there was no statistically significant difference in me-
tastasis between the dissection group and the nonlateral
pelvic lymph node dissection group [4, 8, 11, 12]. However,
Fahy et al. reported that the rate of metastasis was lower in
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TABLE 6: Retrieved and positive mesorectal lymph nodes.
Group A Group B
P value
Mean SD Minimum Maximum Mean SD Minimum Maximum
Mesorectal LNs 14.39 2.73 10.00 21.00 16.26 6.59 5.00 34.00 0.306
Positive mesorectal LNs 1.35 1.01 0.00 7.00 3.04 2.91 0.00 31.00 0.919

the TME plus LPLN dissection group (27.3% versus 29.9%,
respectively) (P = 0.02) [14]. In our study, metastasis was
seen in 4 patients in Group A (8.7%) while 6 patients in
Group B (13%), there is no statistical significance in me-
tastasis in both groups (P value=1).

Regarding genitourinary complications, Wang et al. in
2020 reported that no statistically significant difference was
observed regarding urinary complication (P = 0.3) between
patients who underwent LPLN dissection and those who did
not, but with a higher possibility of sexual dysfunction [15].
Hajibandeh et al. reported that patients who underwent
LPLN dissection had an increasing risk of urinary dys-
function (P <0.00001) and sexual dysfunction (P = 0.002)
[8]. Anania et al. reported that the incidence of urinary
dysfunction was significantly higher in the LPLN dissection
patients group (37%) compared to the non-LPLN dissection
patients’ group (24.4%), while the incidence of sexual
dysfunction was similar between both groups [4]. Also, Saito
etal. in 2016 reported the incidences of sexual dysfunction in
patients who underwent TME alone and TME with LPLN
dissection were 68% and 79% (P = 0.37) [16]. On the other
side, Maeda et al. reported that only minor disturbances of
bladder function were reported in 15% of patients who
underwent LPLN dissection compared to only 25% of the
nonpelvic lymph node dissection group, while regarding
sexual dysfunction, the percentage was 27% in the LPLN
dissection group compared to 20% in the other group who
had partial or total impotency after surgery [17]. Also, Ito
et al. demonstrated that urinary function would not be worse
in cases where autonomic nerves were surgically preserved,
even if LPLN dissection was performed for lower rectal
cancer [18]. Our study revealed an increase in urinary and
sexual dysfunction in Group B compared to Group A, but
with no statistical significance between both groups.

There are a lot of variations in the incidence of lateral LN
affection among the literature. Kobayashi et al. reported in
their study in 2009 that the lateral pelvic LN involvement
was 14.9%, while Ueno and his colleagues in 2005 reported
that 17.9% had lateral pelvic lymph node metastasis [19, 20].
However, in 2021, Wang et al., in their study, reported much
more patients with lateral pelvic LN disease reaching about
62.5% [21]. Lastly, Dev et al. in 2018 reported that the in-
cidence of lateral pelvic LN metastasis in lower rectal cancer
was 26.5% [22]. In our study, the incidence of lateral pelvic
lymph node involvement was 30.4%.

Regarding the relation between recurrence and patho-
logical type, Park et al. in 2015 reported that locoregional
recurrence in colorectal cancers was 17.2% in the mucinous
adenocarcinoma group and 13.7% in the nonmucinous

adenocarcinoma group (P = 0.451). Distant metastasis was
75.9% in the mucinous adenocarcinoma group and 81.1% in
the nonmucinous adenocarcinoma group (P = 0.329); these
were statistically insignificant [23]. Numata et al. in 2012
reported that local recurrence in rectal cases and peritoneal
dissemination were more frequently observed in patients
with mucinous histology [24]. In our current study, there
was no statistically significant difference between the mu-
cinous and nonmucinous types regarding local recurrence,
but there was a significant difference in distant metastasis in
the mucinous adenocarcinoma type.

Lastly, whether you go for LPLN dissection or not, the
most important issue for rectal cancer is to do total TME and
to achieve clear distal, proximal, and circumferential surgical
margins which can be achieved either by open, laparoscopic,
robotic, or transanal surgery (TaTME) [25, 26].

6. Conclusion

Our conclusion was that prophylactic addition of LPLD in
patients who do not have radiologically lateral LN affection
to TME was not associated with a statistically significant
decrease in the risk of local recurrence or distant metastasis
in patients with rectal cancer. LPLD is associated with longer
operative time and higher intraoperative blood loss.

6.1. Limitations of Study. A relatively small number of pa-
tients were included in the study. A larger number of pa-
tients are needed to assess and compare recurrence rates
between both groups who underwent LPLD and those who
did not in rectal cancer and to assess sexual and urinary
dysfunctions. Also, a longer period of follow-up is needed to
detect long-term outcomes and complications.

Data Availability

The data used to support the findings of this study are
available from the corresponding author upon reasonable
request.

Additional Points

What Did This Study Add to Literature? The main question of
this study is to investigate the benefit of LPLD in the man-
agement of rectal cancer. LPLD is widely performed during
the operation of low anterior resection of rectal cancer in East
Asia (in Japan, for example); however, it does not have any
popularity in the Western literature. The main objective of
this study is to investigate its benefit on disease-free survival.



Ethical Approval

The thesis was approved by the Ethical Committee of the
General Surgery Department, Cairo University, on June
2020 (IRP: MD-154-2020).

Consent

Patients were recruited in the study after obtaining their
informed consent for the operation and the technique to
which they are subjected and explaining the risks and
benefits of the studied techniques.

Conflicts of Interest

All authors declare that they have no conflicts of interest.

Authors’ Contributions

All authors have contributed to the conception or design of
the work, performed interpretation of data for the work, and
drafted the work or revised it critically for important in-
tellectual content. The authors approved the final version of
the manuscript and agree to be accountable for all aspects of
the work.

Acknowledgments
This study was funded by the Cairo University.

Supplementary Materials

Supplementary file provided is the STROBE checklist.
(Supplementary Materials)

References

[1] F. Bray, J. Ferlay, I. Soerjomataram, R. L. Siegel, L. A. Torre,

and A. Jemal, “Global cancer statistics Globocan estimates of

incidence and mortality worldwide for 36 cancers in 185

countries,” CA: A Cancer Journal for Clinicians, vol. 2018,

no. 6, pp. 394-424, 2018.

S. Fujita, J. Mizusawa, Y. Kanemitsu et al., “Colorectal cancer

study group of Japan clinical Oncology group. mesorectal

excision with or without lateral lymph node dissection for
clinical stage II/IIT lower rectal cancer (JCOGO0212): a multi-
center, randomized controlled, noninferiority trial,” Annals of

Surgery, vol. 266, no. 2, pp. 201-207, 2017.

[3] T. Takahashi, M. Ueno, K. Azekura, and H. Ohta, “Lateral
node dissection and total mesorectal excision for rectal
cancer,” Diseases of the Colon & Rectum, vol. 43, no. 10,
pp. $59-568, 2000.

[4] G. Anania, R. J. Davies, A. Arezzo et al., “Rise and fall of total
mesorectal excision with lateral pelvic lymphadenectomy for
rectal cancer: an updated systematic review and meta-analysis
of 11,366 patients,” International Journal of Colorectal Dis-
ease, vol. 36, no. 11, pp. 2321-2333, 2021.

[5] N. Christou, J. Meyer, C. Toso, F. Ris, and N. C. Buchs,
“Lateral lymph node dissection for low rectal cancer: is it
necessary?” World Journal of Gastroenterology, vol. 25, no. 31,
pp. 4294-4299, 2019.

—
s

International Journal of Surgical Oncology

[6] K. Sugihara, H. Kobayashi, T. Kato et al., “Indication and
benefit of pelvic sidewall dissection for rectal cancer,” Diseases
of the Colon ¢ Rectum, vol. 49, no. 11, pp. 1663-1672, 2006.

[7] D. G. Altman, M. Egger, S. J. Pocock, P. C. Gotzsche, and

J. P. Vandenbroucke, “Strengthening the Reporting of Ob-

servational Studies in Epidemiology (STROBE) statement:

guidelines for reporting observational studies,” BM], vol. 335,

no. 7624, pp. 806-808, 2007.

S. Hajibandeh, S. Hajibandeh, J. Matthews, L. Palmer, and

A. Maw, “Meta-analysis of survival and functional outcomes

after total mesorectal excision with or without lateral pelvic

lymph node dissection in rectal cancer surgery,” Surgery,

vol. 168, no. 3, pp. 486-496, 2020.

B. Cribb, J. Kong, J. McCormick, S. Warrier, and A. Heriot,

“Meta analysis of direct to surgery lateral pelvic lymph node

dissection for rectal cancer,” Colorectal Disease, vol. 23, no. 7,

pp. 1687-1698, 2021.

[10] P. Georgiou, E. Tan, N. Gouvas et al., “Extended lympha-
denectomy versus conventional surgery for rectal cancer:
a meta-analysis,” The Lancet Oncology, vol. 10, no. 11,
pp. 1053-1062, 2009.

[11] P.Ma, Y. Yuan, P. Yan et al., “The efficacy and safety of lateral

lymph node dissection for patients with rectal cancer: a sys-

tematic review and meta-analysis,” Asian Journal of Surgery,

vol. 43, no. 9, pp. 891-901, 2020.

Y. Liu, L. Shang, C. Zhou et al., “Prognostic value of lateral

pelvic lymph node dissection for rectal cancer: a meta-

analysis,” Journal of Surgical Research, vol. 267, pp. 414-

423, 2021.

[13] H. Tamura, Y. Shimada, H. Kameyama et al., “Prophylactic
lateral pelvic lymph node dissection in stage IV low rectal
cancer,” World Journal of Clinical Oncology, vol. 8, no. 5,
pp. 412-419, 2017.

[14] M. R. Fahy, M. E. Kelly, T. Nugent, E. Hannan, and

D. C. Winter, “Lateral pelvic lymphadenectomy for low rectal

cancer: a META-analysis of recurrence rates,” International

Journal of Colorectal Disease, vol. 36, no. 3, pp. 551-558, 2021.

X. Wang, A. Qiu, X. Liu, and Y. Shi, “Total mesorectal excision

plus lateral lymph node dissection vs TME on rectal cancer

patients: a meta-analysis,” International Journal of Colorectal

Disease, vol. 35, no. 6, pp. 997-1006, 2020.

S. Saito, S. Fujita, J. Mizusawa et al., “Male sexual dysfunction

after rectal cancer surgery: results of a randomized trial

comparing mesorectal excision with and without lateral
lymph node dissection for patients with lower rectal cancer:

Japan Clinical Oncology Group Study JCOGO0212,” European

Journal of Surgical Oncology, vol. 42, no. 12, pp. 1851-1858,

2016.

K. Maeda, M. Maruta, T. Utsumi, H. Sato, K. Toyama, and

H. Matsuoka, “Bladder and male sexual functions after au-

tonomic nerve-sparing TME with or without lateral node

dissection for rectal cancer,” Techniques in Coloproctology,

vol. 7, no. 1, pp. 29-33, 2003.

M. Ito, A. Kobayashi, S. Fujita et al., “Urinary dysfunction

after rectal cancer surgery: results from a randomized trial

comparing mesorectal excision with and without lateral
lymph node dissection for clinical stage II or III lower rectal
cancer (Japan Clinical Oncology Group Study, JCOG0212),”

European Journal of Surgical Oncology, vol. 44, no. 4,

pp. 463-468, 2018.

H. Kobayashi, H. Mochizuki, T. Kato et al., “Outcomes of

surgery alone for lower rectal cancer with and without pelvic

sidewall dissection,” Diseases of the Colon & Rectum, vol. 52,

no. 4, pp. 567-576, 2009.

[8

[9

[12

[15

[16

[17

[18

[19


https://downloads.hindawi.com/journals/ijso/2023/6653624.f1.docx

International Journal of Surgical Oncology

(20]

(21]

(22]

(23]

(24]

(25]

(26]

M. Ueno, M. Oya, K. Azekura, T. Yamaguchi, and T. Muto,
“Incidence and prognostic significance of lateral lymph node
metastasis in patients with advanced low rectal cancer,”
British Journal of Surgery, vol. 92, no. 6, pp. 756-763, 2005.
L. Wang, Y. Hirano, G. Heng et al., “The significance of lateral
lymph node metastasis in low rectal cancer: a propensity score
matching study,” Journal of Gastrointestinal Surgery, vol. 25,
no. 7, pp. 1866-1874, 2021.

K. Dev, K. V. Veerenderkumar, and S. Krishnamurthy, “In-
cidence and predictive model for lateral pelvic lymph node
metastasis in lower rectal cancer,” Indian Journal of Surgical
Oncology, vol. 9, no. 2, pp. 150-156, 2018.

J.S. Park, J. W. Huh, Y. A. Park et al., “Prognostic comparison
between mucinous and nonmucinous adenocarcinoma in
colorectal cancer,” Medicine (Baltimore), vol. 94, no. 15,
p. €658, 2015.

M. Numata, M. Shiozawa, T. Watanabe et al., “The clinico-
pathological features of colorectal mucinous adenocarcinoma
and a therapeutic strategy for the disease,” World Journal of
Surgical Oncology, vol. 10, no. 1, p. 109, 201.

V. De Simone, R. Persiani, A. Biondi et al., “One-year eval-
uation of anorectal functionality and quality of life in patients
affected by mid-to-low rectal cancer treated with transanal
total mesorectal excision,” Updates Surg, vol. 73, no. 1,
pp. 157-164, 2021.

W. Seow, N. N. Dudi-Venkata, S. Bedrikovetski, H. M. Kroon,
and T. Sammour, “Outcomes of open vs laparoscopic vs
robotic vs transanal total mesorectal excision (TME) for rectal
cancer: a network meta-analysis,” Techniques in Colo-
proctology, vol. 27, no. 5, pp. 345-360, 2023.





