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ABSTRACT ™

Aim: This study aimed to analyze surgical preferences and outcomes among patients with lower rectal tumors in Turkiye using data from the national
Colorectal Cancer Database of the Turkish Society of Colon and Rectal Surgery (TSCRS).

Method: A retrospective analysis was conducted on 158 patients with lower rectal tumors who underwent surgery between July 2018 and March 2022,
with data prospectively collected from the TSCRS database. Variables included demographic characteristics, neoadjuvant therapy administration,
surgical techniques, and postoperative outcomes.

Results: Among the 158 patients (mean age: 57.8 years; 58.2% men), 95.6% received neoadjuvant therapy. Approximately half the patients underwent
open surgery, and the other half underwent minimally invasive surgery (MIS). The T-stage distribution differed significantly (p=0.009); early-stage
cancers (stages I-1T) were more frequently treated with MIS, whereas advanced stages (stages I1I-IV) were predominantly managed with open surgery.
Conversion from laparoscopic to open surgery occurred in five patients (5.9%). Abdominoperineal resection was more common in patients who
underwent open surgery. Hand-sewn anastomosis was performed more frequently in patients undergoing MIS. The operative time was longer for MIS
than for open surgery (249+85 min vs. 169+52 min). The circumferential resection margin positivity rate was 3.2%, and tumor perforation occurred
in 4.5% of cases.

Conclusion: The treatment of lower rectal cancer increasingly relies on a multidisciplinary approach integrating neoadjuvant therapies and diverse
surgical techniques. Turkish surgeons adopt a tailored approach based on patient characteristics, leading to similar adoption rates for both surgical
techniques. These findings highlight the dynamic and evolving nature of lower rectal cancer management, particularly in the context of neoadjuvant
treatment strategies.
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Introduction among younger populations.® Notably, about one-third of these

. diagnoses are classified as rectal cancer.?
Colorectal cancer remains one of the most common

malignancies worldwide, ranking third in prevalence both The optimal management strategy for rectal adenocarcinoma

nationally and globally. It accounts for approximately 10% of
all cancer diagnoses and is the second leading cause of cancer-
related mortality worldwide."* Although it primarily affects
individuals aged 250 years, there is a concerning rise in cases

depends on multiple factors, with paramount consideration
given to tumor location within the rectum and disease extent.
In cases where patients present with limited invasive cancer
confined to a polyp without adverse features, polypectomy
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alone may be a sufficient treatment modality. Conversely, for
individuals with locally advanced disease, such as fixed, bulky
tumors, nodal involvement, or evidence of extramural venous
invasion on staging magnetic resonance imaging, a neoadjuvant
approach is recommended. Additionally, in selected patients
who achieve a complete response to neoadjuvant therapy, the
watch-and-wait strategy-postponement of surgery with close
surveillance-may be an option.* However, surgery remains the
cornerstone of curative treatment for rectal adenocarcinoma.’
In determining the appropriate surgical treatment for rectal
cancer, several critical factors should be considered, including
tumor distance from the anal verge or from the lower border
of the tumor to the top of the anorectal ring (which guides
sphincter preservation decisions), invasion into the lateral
pelvic walls or adjacent intra-abdominal organs, tumor
size, regional lymph node involvement, pelvic anatomy,
preoperative anorectal sphincter function, and the patient’s
ability to tolerate transabdominal surgery.°

Given the diverse nature of rectal cancer and the multifaceted
considerations involved in treatment decisions, treatment
modalities may vary considerably. Substantial differences
in clinical approaches to lower rectal tumors exist between
institutions. Although international guidelines are generally
adhered to, notable variations occur, particularly in low
anterior resection/abdominoperineal resection (APR) rates,
anastomosis techniques, and stoma rates. Ongoing research
aims to further elucidate optimal management approaches. In
Turkiye, data regarding surgeons’ preferences for treating lower
rectal tumors are currently lacking. This study aims to address
this gap by analyzing national data on surgical preferences and
clarifying the approaches employed by colorectal surgeons in
managing lower rectal adenocarcinoma.

Materials and Method

Patient Selection

This study was approved by the Ankara University Medical
School Institutional Review Board (approval number: i03-
285-24, dated: 25.04.2024). Data were obtained from the
national Colorectal Cancer Database (CCD) of the Turkish
Society of Colon and Rectal Surgery (TSCRS). The TSCRS-
CCD was established in 2018, with 18 centers providing
data. To participate in this database, centers must perform
at least 50 colorectal cancer surgeries annually and conduct
multidisciplinary tumor board meetings for tumor-related
surgeries. The preoperative, operative, and short-term (30-
day) postoperative data of patients who underwent curative
colon or rectal resection for colorectal cancer are prospectively
recorded in this database.

In the TSCRS-CCD, data entry is performed by responsible
colorectal surgeons from each contributing center, and the

entered data are subsequently verified by the CCD working
study group.

Thisstudy included patients with lower rectal adenocarcinomas
who underwent surgery between July 2018 and March 2022.
Patients aged =18 years were included, whereas those with
tumors located >5 ¢cm from the anal verge or diagnosed with
squamous cell carcinoma were excluded.

Variables Examined

The surgical preferences of the surgeons, along with patient
demographic data and pathological outcomes, were analyzed.
The demographic data included age, gender, preferred
neoadjuvant therapy, operation type, and surgical technique.
The patients were categorized into two groups based on
the surgical techniques used: open surgery and minimally
invasive surgery (MIS; laparoscopic or robotic). These groups
were compared and analyzed in terms of age, gender, body
mass index, American Society of Anesthesiologists score,
clinical stage, T staging, neoadjuvant therapy, tumor distance
to the anal verge, operation type, intraoperative blood loss,
circumferential resection margin (CRM), mesorectal plane
completeness, history of prior abdominal surgery, anastomosis
type, presence of stoma, and operative time.

Statistical Analysis

Continuous variables were expressed as mean = standard
deviation, and categorical variables were expressed as
percentages. The Fisher's exact test or chi-square test was
used to assess the significance of categorical variables, whereas
the t-test or Mann-Whitney U test was used for continuous
variables. Statistical analyses were conducted using SPSS
version 21.0. A p-value <0.05 was considered statistically
significant.

Results

A retrospective analysis was conducted on data from 158
patients (36.9%) with lower rectal cancer, selected from a total
of 428 patients with rectal cancer registered in the database.
The mean age was 57.8+12.6 years, and 92 patients (58.2%)
were men.

Among the total cohort, 151 patients (95.6%) received
neoadjuvant treatment. Approximately 40% of the patients
underwent APR, whereas the remaining patients underwent
surgeries concluded with anastomosis. Abdominoperineal
resection was more commonly performed in patients
undergoing open surgery. Regarding the surgical technique,
approximately half the patients underwent open surgery,
whereas the remaining half underwent MIS (Table 1).

When comparing the results of open surgery and MIS, a
statistically significant difference was observed in the T-stages.
Specifically, among patients in stages I-11, 30 patients (41.1%)
underwent open surgery, whereas 56 patients (65.9%)
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underwent MIS (p=0.009). In stages III-1V, the distribution
shifted toward open surgery, with 43 patients (58.9%)
undergoing open surgery and 29 patients (34.1%) undergoing
MIS. The number of TO patients was 16 in the open surgery
group and 20 in the MIS group. Except for one patient (open
surgery), all cases demonstrated a pathological complete
response (Table 2).

Table 1. Characteristics of the patients (n=158)

Age (years) 57.8£12.6

Men, n (%) 92 (58.2%)
Neoadjuvant therapy, n (%)
CRT 139 (88%)
CT 5(3.2%)
RT 7 (4.4%)
None 7 (4.4%)

Operation type, n (%)
LAR 93 (58.9%)
APR 63 (39.9%)

Total proctocolectomy 2(1.2%)

Operation technique, n (%)

Open 73 (46,2%)
Laparoscopic 77 (48,7%)
Robotic 8 (5.1%)

CRT: Chemoradiotherapy, CT: Chemotherapy, RT: Radiotherapy, LAR:
Low anterior resection, APR: Abdominoperineal resection

In five patients (5.9%), laparoscopic surgery was converted to
an open procedure. No conversions to open surgery occurred
during robotic procedures. Positive circumferential resection
margins were observed in five patients (3.2%), whereas tumor
perforation occurred in seven patients (4.5%) during surgery
(Table 3).

The hand-sewn anastomosis rate was 7.9% in patients who
underwent open surgery, increasing to 40.4% in those who
underwent MIS. Additionally, the mean operative time was
169+52 minutes for open surgery and 249+85 minutes for
MIS. There was no statistically significant difference between
the two groups in the number of harvested lymph nodes,
rates of distal surgical margin positivity, or postoperative
complication rates (Table 3).

Discussion

The treatment of rectal cancer requires a multidisciplinary
approach. Although surgery remains the cornerstone of
treatment, therapy, particularly for distal
rectal tumors and locally advanced disease, has become an
essential component of rectal cancer management. Despite

neoadjuvant

the availability of various surgical techniques, none have been
demonstrated to be superior in terms of oncological outcomes,
and all continue to be widely used. In Tiirkiye, as in the rest of
the world, rectal cancer treatment is guided by decisions made
by multidisciplinary tumor councils. Our study reflects that
surgeons adopt a tailored approach for each patient, aligning
with this multidisciplinary strategy.

Table 2. Demographics outcomes comparing minimally invasive vs. open surgery for lower rectal cancer (n=158)

Age (years) 58.3+11.9
Gender (M/F) 38/35
BMI (kg/m?*) 26.1+4.9
ASA score, n (%)
1-2 62 (84.9%)
3-4 11 (15.1%)
Clinical stage, n (%)
1 5(7.1%)
2 12 (17.1%)
3 44 (62.9%)
4 9 (12.9%)

Pathological T-stage, n (%)

0-1-2* 30 (41.1%)

3-4 43 (58.9%)
Neoadjuvant therapy, n (%) 72 (98.6%)
Distance to anal verge (cm) 3.4+1.5

57.5413.3 0.691
54/31 0.15
26.9+4.6 0.331
74 (87.1%
(87.1%) 0.819
1112.9%)
10 (16.4%)
14 (23%
(23%) 0.194
33 (54.1%)
4(6.6%)
56 (65.99
(65.9%) 0.009
29 (34.1%)
79 (92.9%) 0.124
34412 0.947

*The number of TO patients is 16 in the open surgery group and 20 in the minimally invasive surgery group. BMI: Body mass index, ASA: American Society

of Anesthesiologists
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Minimally invasive surgery has made substantial advancements,
particularly in the last quarter century, and has increasingly
become the preferred option over open surgery in colorectal
procedures. Its safety, feasibility, and oncologic equivalence
have been established, with well-documented clinical benefits
over open approaches.” Moreover, MIS is considered superior
to the open approach because of the various postoperative
outcomes, including reduced surgical site infections, shorter

hospital stays, and less blood loss. It is also associated with

enhanced short-term non-oncologic outcomes compared with
open surgery for rectal cancer.®'' However, no significant
difference has been observed in short-term and long-term
oncologic outcomes.'®!" Minimally invasive surgery is a
safe and effective option for patients with colorectal cancer,
providing similar oncologic outcomes in both the short and
long term when compared with the open approach.!?

Although our study did not include long-term oncological
outcomes, there were no differences between the groups in

Table 3. Peri-operative outcomes comparing minimally invasive vs. open surgery for lower rectal cancer (n=158)

APR, 1n (%) 35 (47.9%) 28 (32.9%) 0.152
Intraoperative bleeding (mL) 125278 145132 0.252
CRM (+) 3(4.1%) 2 (2.4%) 0.663
Intraoperative tumor perforation 5 (6.9%) 2 (2.4%) 0.248
Mesorectal plane, n (%)

Complete or nearly complete 47 (100%) 58 (93.5%) 0.132

Incomplete 0 4 (6.5%)

Lymph node count 14.52+11.23 15.86+8.73 0.41
Metastatic lymph node count 2.4+5.47 1.2+3.68 0.12
Distal surgical margin positivity, n (%)* 5(13.1%) 6 (10.5%) 0.75
Previous abdominal surgery, n (%)

Yes 48 (65.8% 63 (85.9%

No 25 234.2‘;; 12 514.1‘;03 0.00%
Anastomosis, n (%)

Hand-sewn 3(7.9%) 23 (40.4%)

Stapled 32 (84.2%) 33 (57.9%) 0-001
Stoma (excluding APR), n (%) 39 (100%) 49 (84.5%) 0.01
Operation time (min.) 169+52 248+85 <0.001
Postoperative complications, n (%)

Superficial SSI 10 (13.6%) 5 (5.9%) 0.182

Deep SSI 8 (10.9%) 5(5.9%) 0.398

Intra-abdominal abscess 1(1.4%) 8 (9.4%) 0.033

Evisceration 2 Q.7%) 2 (2.4%) 1.0

Prolonged ileus 7(9.6%) 7 (8.2%) 1.0

Anastomotic leak 5(6.8%) 1(1.2%) 0.114

Urinary complications 6 (8.2%) 6 (7.1%) 1.0

Bleeding 1(1.4%) 1(1.2%) 1.0

Obstruction 22.7%) 0 0.241

Non-surgical** 2 .7%) 4 (4.7%) 0.681
Timing of surgery after neoadjuvant treatment (weeks) 10£3.5 10.5+6 0.576

*Excluding APR. Open (n=38), minimally invasive (n=57). **Open surgery: 1 atelectasis, 1 encephalopathy. Minimally invasive surgery: 1 myocardial
infarction, 1 pulmonary edema, 1 pleural effusion, and 1 acute kidney injury. APR: Abdominoperineal resection, CRM: Circumferential resection margins,
SSI: Surgical site infection., min.: Minute
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terms of pathological evaluation, including specimen quality,
lymph node yield, and resection margins. This suggests that
the role of MIS in rectal surgery is well established and no
longer open to debate.

Unfortunately, this study included only a limited number
of patients undergoing robotic surgery. Current literature
suggests that robotic surgery offers the advantages of
laparoscopic surgery and may even be superior in certain
aspects. According to the results of the REAL study, which
compared robotic and laparoscopic surgery in rectal cancer,
robotic surgery resulted in better oncological quality of
resection, less surgical trauma, and improved postoperative
recovery.” Additionally, robotic surgery provided several
advantages over laparoscopic surgery, including substantially
lower conversion rates to open surgery, shorter hospital stays,
decreased risk of urinary retention, and improved survival
rates to hospital discharge or 30-day overall survival rates.'*
However, a meta-analysis showed that robotic surgery yields
results similar to, rather than better than, laparoscopic surgery
in terms of hospital stay, blood loss, time to first flatus,
conversion rates to open surgery, number of removed lymph
nodes, complication rates, and CRM positivity rates. Another
meta-analysis comparing open, laparoscopic, and robotic
surgery for rectal cancer found no differences in oncologic
outcomes or recovery parameters among the three techniques.
However, robotic surgery demonstrated improved distal
resection margin distance.'” Despite these similarities, robotic
surgery was associated with longer operative times and higher
costs.'

Opverall, robotic surgery has been shown to offer comparable or
better clinical outcomes compared with both laparoscopic and
open surgery.'” In our study, none of the patients undergoing
robotic surgery exhibited CRM positivity, intraoperative tumor
perforation, or distal surgical margin positivity. Moreover, no
statistically significant differences were observed between the
groups in terms of postoperative complications. These results
are likely attributable to the small sample size, which may have
limited the statistical power of the study. However, operative
times were significantly longer in patients undergoing robotic
surgery.

The criteria for selecting patients for neoadjuvant treatment in
rectal cancer are well established. Traditionally, long-course
chemoradiotherapy (CRT) followed by consolidation therapy
has been recommended for lower rectal tumors. The majority
of patients in this study were treated with long-term CRT in
accordance with the guidelines at the time of surgery, but a small
number received only short-term radiotherapy (RT). Although
studies have shown that RT and CRT yield similar results in
reducing the risk of local recurrence, evidence suggests that
adding chemotherapy to the treatment regimen may be more

beneficial for patients requiring downstaging before surgery,
particularly in cases where tumors have invaded the mesorectal
fascia.'®2! In this study, clinics administered consolidation
chemotherapy after RT or CRT in accordance with their
own protocols. However, the latest National Comprehensive
Cancer Network guideline recommends total neoadjuvant
therapy (TNT) for locally advanced rectal cancer.??

As demonstrated by cornerstone studies comparing open and
laparoscopic rectal surgeries, APR rates vary, ranging from
7.3% to 23% in open surgery and 7.6% to 29% in laparoscopic
surgery.”*> In the Robotic Versus Laparoscopic Resection
for Rectal Cancer study, which compared robotic and other
surgical techniques, the APR rate was 21.9% among 237
robotic cases and 19.2% among 234 laparoscopic cases.* In
our study, the APR rate was 32.9% in the minimally invasive
group and 50% in the open surgery group, likely due to
patient selection bias, as patients at higher T-stages were more
frequently selected for open surgery.

In this study, the hand-sewn anastomosis rate in open
surgery was 7.9%, increasing to 40.4% in MIS. Although
no comparable data are currently available in the literature,
the increased frequency of manual anastomosis in MIS may
be attributed to the enhanced visibility, allowing surgeons to
achieve lower levels in the rectum, potentially exceeding the
suitable levels for stapled anastomosis. As a result, hand-sewn
anastomosis may have been preferred at a higher rate in these
patients.

Study Limitations

The strengths of our study include its multicentric nature and
the distinction of being the first study in Turkiye utilizing
the TSCRS database. However, several limitations should be
considered. The study did not include all clinics in Turkiye;
only those actively engaged in colorectal cancer care were
part of the research. Additionally, the lack of long-term
follow-up meant that oncological outcomes could not be
assessed. Furthermore, factors such as patients’ neoadjuvant
treatment regimens and the impact of comorbidities on
surgical technique selection are not available in the database,
which represents a limitation. Another limitation is that
postoperative complications were not classified according to
the Clavien-Dindo classification, and an important limitation
of this dataset is the absence of data for patients with rectal
cancer undergoing non-operative management.

Moreover, the TSCRS database does not include specific
treatmentdetails, suchasintersphinctericresection, extralevator
abdominoperineal excision, the use of stomas, toxicity profiles,
and TNT regimens. As these data were unavailable, they could
not be included in the study. The absence of such information
limits the ability to comprehensively evaluate the full spectrum
of treatment approaches and their outcomes.
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Furthermore, patients received tailored treatments based
on evaluations by multidisciplinary tumor councils at their
respective clinics. Although such personalized treatments
likely yielded better patient outcomes, they also introduced a
selection bias into the study. Lastly, due to the limited number
of patients who underwent robotic surgery, these cases could
not be analyzed separately and were grouped together with
laparoscopic surgeries under the MIS group.

CONCLUSION

In conclusion, the treatment of rectal cancer, particularly
for distal and locally advanced tumors, increasingly relies
on a multidisciplinary approach that integrates neoadjuvant
therapies and diverse surgical techniques. Neither approach
has demonstrated superiority over the other in terms of short-
term oncological outcomes. Additionally, because Turkish
surgeons prefer a tailored approach based on each patient’s
specific needs, the preference rates for open and minimally
invasive surgeries appear to be similar. Despite the absence of
long-term oncological data, current findings affirm the efficacy
of minimally invasive approaches, which offer well-established
advantages documented in the literature. Neoadjuvant
treatment strategies continue to evolve, reflecting the dynamic
nature of rectal cancer management.
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