
medicina

Article

Clinical Reality and Treatment for Local Recurrence of Rectal
Cancer: A Single-Center Retrospective Study

Michał Jankowski 1,2,*, Manuela Las-Jankowska 1,3, Andrzej Rutkowski 4, Dariusz Bała 1,2, Dorian Wiśniewski 2,
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Abstract: Background and Objectives: Despite advances in treatment, local recurrence remains a great
concern in patients with rectal cancer. The aim of this study was to investigate the incidence and
risk factors of local recurrence of rectal cancer in our single center over a 7-year-period. Materials and
Methods: Patients with stage I-III rectal cancer were treated with curative intent. The necessity for
radiotherapy and chemotherapy was determined before surgery and/or postoperative histopatho-
logical results. Results: Of 365 rectal cancer patients, 76 (20.8%) developed recurrent disease. In total,
27 (7.4%) patients presented with a local tumor recurrence (isolated in 40.7% of cases). Radiotherapy
was performed in 296 (81.1%) patients. The most often used schema was 5 × 5 Gy followed by
immediate surgery (n = 214, 58.6%). Local recurrence occurred less frequently in patients treated
with 5 × 5 Gy radiotherapy followed by surgery (n = 9, 4%). Surgical procedures of relapses were
performed in 12 patients, six of whom were operated with radical intent. Only two (7.4%) patients
lived more than 5 years after local recurrence treatment. The incidence of local recurrence was
associated with primary tumor distal location and worse prognosis. The median overall survival of
patients after local recurrence treatment was 19 months. Conclusions: Individualized rectal cancer
patient selection and systematic treatment algorithms should be used clinical practice to minimize
likelihood of relapse. 5 × 5 Gy radiotherapy followed by immediate surgery allows good local
control in resectable cT2N+/cT3N0 patients. Radical resection of isolated local recurrence offers the
best chances of cure.

Keywords: rectal cancer; local recurrence; surgery; resection; radiotherapy; radiochemotherapy

1. Introduction

It is estimated that in 2020, rectal cancer with the number of 732,210 cases is going to be
the 8th most common cancer in the world, responsible for 339,022 deaths [1]. The number
of colorectal cancer cases is increasing in Europe and is related to the western lifestyle [2].
Poland is one of the countries with an increasing number of colorectal cancer cases [3]. In
2018, in Poland, 6448 new cases were diagnosed with rectal cancer, and 3347 people died
thereof [4].

Local recurrence is commonly perceived as a failure of surgical treatment due to
inadequate or poor surgical techniques [5], and therefore, it still remains a challenge in
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modern surgery. The local recurrence rates decreased from 50% to 20–30% after introduc-
tion of abdominoperineal resection at the beginning of the 20th century [6]. Moreover,
introduction of many improvements in surgical treatment, such as total mesorectal excision
(TME), standardized surgery, radial margin identification, and preoperative radiother-
apy/radiochemotherapy, was essential to improve outcomes of oncological rectal cancer
surgery and to decrease the local recurrence rate to 4–8% [7–14].

Modern management is adjusted to individual clinical cases it is based on preoperative
diagnostics and is a result of conclusions from the publications of the last 3 decades. In
recent years, there has been a tendency to increase the interval between preoperative radio-
therapy and surgery, which is aimed to reduce the number of surgical complications [15]
or even allow for the diagnosis of complete clinical response [16].

The local recurrence rate is still associated with decreased overall survival. Diagnosis
and treatment of rectal cancer are a difficult clinical problem, with a relatively rare occur-
rence. Due to the multifactorial etiology, the problem of local recurrence of rectal cancer
can be considered only in the context of general treatment and follow-up procedures.

The aim of this single-center retrospective study was to analyze patterns, incidence,
and risk factors of local recurrence in Polish patients treated for rectal cancer by multimodal
therapy and using the TME approach.

2. Materials and Methods
2.1. Patients

Data of 417 adult patients who underwent TME for primary rectal cancer at Prof
Franciszek Łukaszczyk Memorial Hospital Oncology Center between January 2001 and
December 2008 and who were classified according to the 7th edition of the AJCC/UICC
TNM staging system were retrospectively collected [17]. Patients with stage IV and/or
unresectable disease were excluded, leaving a total of 365 patients who underwent curative
resection. All procedures were performed by an experienced operating team. Postoperative
circumferential radial margin data was not collected.

The treatments and research were in accordance with the ethical standards set by the
Declaration of Helsinki and research was approved by an independent Ethical Committee
of the Collegium Medicum Nicolaus Copernicus University (No. KB533/2016, approved
on 29 January 2020).

2.2. Treatment Planning, Diagnostic Examinations

The pretreatment cTNM classification based on diagnostic examinations was estab-
lished for all patients: colonoscopy with pathological verification, chest X-ray or computed
tomography (CT)-scan, abdomen ultrasound or CT-scan, pelvic magnetic resonance imag-
ing (MRI) or CT-scan clinical assessment of mobility.

Based on diagnostic examination, primary tumor resectability was assessed. Highly
located tumors (above 12 cm from anal verge) and/or cancer classified as cT1 or cT2 were
not treated with preoperative radiotherapy.

2.3. Treatment

A total of 365 patients had TME. A rectal anterior resection was performed in 228 pa-
tients (62.5%), an abdominoperineal resection in 129 (35.3%), and Hartmann’s resection in
eight (2.2%; Table 1).

In 214 (58.6%) patients with resectable and cT3 and/or cN0-N+ tumors, preopera-
tive short-course (5 × 5 Gy) radiotherapy followed by TME surgery within one week
was performed.

Fifty patients with unresectable tumor or tumors with questionable resectability re-
ceived preoperative radiotherapy at dose of 1.8–2 Gy in 25–28 fractions and boost with
the further 5.4 Gy to the recommended dose of 50.4–54 Gy. Of these patients, 20 received
preoperative radiotherapy with concurrent chemotherapy (2 courses of 5-fluorouracil
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[400 mg/m2] and leucovorin [400 mg/m2]) for better local response and tumor downstag-
ing in case of no contraindications.

Table 1. Patient characteristics (n = 365).

No Recurrence Local Recurrence
pN = 338 N = 27

n (%) n (%)

Sex
<0.05Male 192 (56.8) 7 (25.9)

Female 146 (43.2) 20 (74.1)
Age, years median/range 64 (33–90) 62 (44–86) NS

Surgical procedure
Dixon 213 (63.0) 15 (55.5) NS
Miles 118 (35.0) 11 (41.0)

Hartmann’s 7 (2.1) 1 (3.7)
Re-operation 25 (7.4) 2 (7.4) NS

Surgical complications
92 (27.2) 8 (29.6) NS(30 days postoperative)

Average tumor size, mm 39.6 39.1 NS
Distance from the anal verge, cm 7 (1–15) 5.5 (1–15)

<6 141 (41.7) 17 (63.0) NS
7–12 146 (43.2) 8 (29.6)
13–15 21 (6.2) 1 (3.7)

No data or data incomplete 30 1
Clinical stage (ypTNM/pTNM)

NS
I 86 (25.4) 3 (11.1)
II 107 (31.7) 9 (33.3)
III 139 (41.1) 14 (51.8)

pCR 6 (1.8) 1 (3.7)
Abbreviations: NS, not statistically significant; pCR, pathological complete response.

Twenty-six patients with poor prognostic factors (pT3-4 and/or N+) and lack of
preoperative radiotherapy received postoperative radiotherapy at dose of 1.8 Gy per
fraction followed by a boost of 5.4 Gy to a total dose of 50.4–54 Gy.

Seventy-one (19.4%) patients did not receive perioperative treatment in case of con-
traindications for radiotherapy (e.g., cT1-2N0, previous radiotherapy in pelvic region, lack
of consent for the procedure).

Seventy-nine (21.6%) patients with stage II and III disease (e.g., grade 3, tumor per-
foration, lymphovascular, or perineural invasion) received 6–8 courses of postoperative
concurrent chemotherapy.

2.4. Follow-Up

The minimum follow-up period for survivors was 60 months (range 60-155) after
primary surgery. During observation, standard diagnostic tools were used (carcinoembry-
onic antigen level and clinical examination between 3–6 months, abdomen ultrasound or
CT-scan, pelvic MRI or CT-scan, endoscopy with biopsy).

Local recurrence was defined as evidence of at least one of principal (pathologic
verification, palpation examination, pelvic bones infiltration, PET CT [+]) criterion and one
of secondary (tumor progression by CT, MRI; infiltration of adjacent organs; increase of
markers; typical changes by CT, USG, MRI) criterion.

2.5. Local Recurrence

Recurrence location was classified into one of the following 4 subsites: central (anas-
tomosis, rectal stump, and perineal), anterior (vagina and bladder), posterior (presacral
space), and lateral (pelvic side wall).
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2.6. Statistical Analysis

Statistical evaluation was performed through univariate (chi-squared test, “t” test,
Snedecor’s F distribution, Mann–Whitney U test, or Cox’s test was used when appropriate)
and multivariate analyses (Cox’s regression model) using the STATISTICA software. To
compare the difference between factors in surgical procedure, distance from the anal
verge, and clinical stage, we performed the chi-squared test with correction for multiple
comparisons and the Dunn–Bonferroni post-hoc test. A p-value < 0.05 was set as the
statistical significance level.

3. Results
3.1. Patients

Of the 365 analyzed patients, 166 (45.5%) were female. The median patient age at
diagnosis was 64 years (range 33–90). The most prevalent clinical stage was stage III with
153 (41.9%) cases (Table 1). There were 106 (29.0%) patients with yp/pT3N0 and 76 (20.8%)
with yp/pT2N0 on the final pathology. A total of 358 (98.1%) patients had R0 and seven
(1.9%) had R1 resection. In R1 group, no local recurrence was observed.

The incidence of recurrence (local and distant) was 20.8% (n = 76). Local recurrence
was confirmed in 27 (7.4%) patients (Table 1); 11 (41.0%) and 16 (59.0%) patients had
isolated and combined recurrence, respectively. In the latter group, three (18.7%) had local
recurrence, three (18.7%) had distant recurrence first, and ten (62.5%) had simultaneous
local and distant recurrence. Central (n = 8, 29.6%) recurrence was the most common type of
local recurrence among the whole group (n = 27), similarly distributed in particular pelvic
areas (Table 2). In patients with isolated local recurrence, most common was anastomotic
location (4/11, 36.6%). Of the all five patients with local recurrent anastomosis, three did
not receive perioperative radiotherapy.

Table 2. Local recurrence according to type of treatment.

Total
N = 365

n (%)

Local Recurrence
N = 27
n (%)

All Recurrences
%

No RT 71 (19.4) 8 (29.6) 11
Preoperative RT

spRT 214 (58.6) 9 (33.3) 4
pCRT 20 (5.5) 4 (14.8) 20
pRT 30 (8.2) 3 (11.1) 10

Postoperative RT
poRT 26 (7.1) 3 (11.1) 11

Others * 4 (1.1) 0 0
Abbreviations: RT, radiotherapy; spRT, short preoperative radiotherapy (5 × 5 Gy); pCRT, preoperative ra-
diochemotherapy (50.4 Gy); pRT, preoperative radiotherapy (50.4 Gy); poRT, postoperative radiotherapy. * Not
completed course of RT or delayed surgery.

Local recurrence was more often observed in female patients (p > 0.05) and in those
with tumor localized close to the anal verge (0–6 cm, p > 0.05; Table 1).

3.2. Local Recurrence after Treatment for Rectal Cancer

Local recurrence rate was similar in all types of surgical resections. The rate of local
recurrences was the lowest for patients operated after short-term (5 × 5 Gy) preoperative
radiotherapy compared with standard radiotherapy (50.4 Gy) or radiochemotherapy (4%
vs. 10% or 20%; Table 3). However, these groups included patients with different clinical
stages. The incidence of local recurrence was the highest in patients with advanced
p/ypT4N2 tumors (4/7, 57.1%) and the lowest in those with p/ypT2N0 tumors (3/76,
3.9%; Table 3). Interestingly, two patients with p/ypT2N0 tumors had intraoperative
complications (bleeding, iatrogenic ureter injury), and one had isolated anastomosis local
recurrence 4 months after primary surgery.
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Table 3. Frequency rate of recurrence for patients with rectal cancer according to ypTNM /pTNM staging and without perioperative radiotherapy.

Stage
ypTNM/pTNM

Without Recurrence
N = 338

n (%)

With
Local Recurrence

N = 27
n (%)

Total
N = 365

n (%)
% Recurrence

RT/−/
N = 71
n (%)

W RT/−/
LR−

N = 63
n (%)

RT/−/
LR+

N = 8
n (%)

% Recurrence
RT/−/

T0N0 6 (1.8) 1 (3.7) 7 (1.9) 14.3 0 0 0
T0N1 1 (0.3) 0 1 (0.3) 0 0 0 0
T1N0 14 (4.1) 0 14 (3.8) 0 10 (14.8) 0 0
T2N0 73 (21.6) 3 (11.1) 76 (20.8) 3.9 20 (28.2) 17 (26.9) 3 (37.5) 15
T2N1 21 (6.2) 2 (3.7) 23 (6.3) 8.7 4 (5.6) 4 (63.5) 0 0
T2N2 17 (5.0) 1 (3.7) 18 (4.9) 5.5 3 (4.2) 3 (4.8) 0 0
T3N0 98 (29.0) 8 (29.6) 106 (29.0) 7.5 19 (26.8) 17 (26.9) 2 (25) 10.5
T3N1 52 (15.4) 4 (14.8) 56 (15.3) 7.1 11 (15.5) 10 (15.9) 1 (12.5) 9.0
T3N2 38 (11.2) 2 (7.4) 40 (10.9) 5.0 4 (5.6) 3 (4.8) 1 (12.5) 25.0
T4N0 10 (3.0) 1 (3.7) 11 (3.0) 9.0 1 (1.4) 1 (1.6) 0 0
T4N1 5 (1.5) 1 (3.7) 6 (1.6) 16.7 1 (1.4) 1 (1.6) 0 0
T4N2 3 (1.9) 4 (14.8) 7 (1.9) 57.1 1 (1.4) 1 (1.6) 1 (12.5) 100

Abbreviations: RT/−/, without perioperative radiotherapy; LR−, local recurrence.
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The recurrence rate in group of patients without radiotherapy was 11.2% (8/71);
patients with pT3N2 (1/4, 25.0%) and pT2N0 (3/20, 15.0%) had the highest rate of local re-
currence, and in those with pT4N2 tumors, local recurrence was present in all cases (100%).

Among 264 patients with preoperative radiotherapy, pathological complete response
was observed in seven cases; in two after short preoperative radiotherapy (out of 214, 0.9%)
and in five after radiotherapy/chemoradiotherapy (out of 50, 10.0%). In this letter group of
patients one local recurrence was reported (Table 3).

3.3. Treatment of Local Recurrence

All patients with confirmation of local recurrence were included in the process of
qualifying for treatment. Twelve (44.4%) patients with local recurrence underwent surgery;
six (22.2%) had radical resection, and six (22.2%) underwent non-radical resection or pallia-
tive procedures. Six (22.2%) patients were not treated and remained under observation or
symptomatic treatment. In total, three (11.1%) patients received radiotherapy, four (14.8%)
chemotherapy, and two (7.4%) radiotherapy with concurrent chemotherapy (Table 4).

Table 4. Treatment for locally recurrent rectal cancer according to local recurrence site.

Location N (*) % (*)

RT/CRT Scheduling

No RT sRT pCRT/pRT poRT

n (*) n (*) n (*) n (*)

Central
Anastomosis 5 (4) 18.5 (36) 3 (2) 1 (1) 1 (1) -
Rectal stump 1 (1) 3.7 (9) - 1 -

Perineum 3 (2) 11.1 (18) 1 2 (2) -
Front

Vagina 4 (1) 14.8 (9) 2 2 - -
Bladder 1 (0) 3.7 (0) - 1 - -

Posterior
Presacral space 7 (3) 25.9 (27) 2 (1) 2 (1) 1 2 (1)

Side
Pelvic sidewall 6 (2) 22.2 (18) - 1 4 (2) 1

Total 27 (11) 100 (100) 8 (3) 9 (4) 8 (2) 2 (1)
* Isolated local-regional recurrence. Abbreviations: RT, radiotherapy; sRT, preoperative radiotherapy (5 × 5 Gy);
pCRT, preoperative radiochemotherapy (50.4 Gy); pRT, preoperative radiotherapy (50.4 Gy); poRT, postopera-
tive radiotherapy.

In six patients confined to observation or symptomatic treatment (Table 4), distant
metastases (all synchronous) with posterior (n = 3), perineal (n = 2), and anastomotic (n = 1)
location were confirmed.

3.4. Survival after Local Recurrence Incidence

The mean OS of patients after treatment of local recurrence was 25.7 months, with
survival time depending on the therapeutic procedures used and type of relapse (Table 4).
Among patients with isolated local recurrence at diagnosis and R0 resection (4/27, 14.8%),
only two (7.4%) were alive at 5 years following the first curative surgery (n = 1: an isolated
form of local recurrence, but without symptoms of relapse, n = 1: hepatic metastasis after
local recurrence incident treated by curative surgery.

Overall survival was slightly better in patients with isolated recurrence than in
those with combined recurrence. In the group of patients treated with radiotherapy
and chemotherapy, slightly longer OS was observed in patients who underwent palliative
surgery (Table 5).

The longest mean OS after treatment of local recurrence was observed in patients with
central recurrences (37 months), and the largest differences in survival times were found
for patients with anastomosis and perineum recurrent rectal cancer (60.4 months vs. 3.3
months, p = 0.05). The long survivors had local recurrence localized in anastomosis. Patients
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with posterior and lateral located tumors had lower average survival rates compared to
those with front side tumors (Table 5).

Table 5. Overall survival in patients with local recurrence according to treatment procedures, type of recurrence and site.

n
Median OS after PT

p
Median OS after LRT

p
Months (Range) Months (Range)

Type of recurrence
Isolated 11 53 (9–161) 0.416 21 (2–119) 0.779

Combined 16 45 (9–149) 18 (2–116)
All 27 47 (9–161) 19 (2–119)
Site

Combined + isolated 27
Central 9 37 (9–161) 21 (1–119)

Anastomotic 5 65 (25–161) 23 (21–119)
Perineal 3 11 (9–19) 2 (2–6)
Anterior 5 48 (38–84) 25 (18–59)
Posterior 7 47 (20–74) 17 (3–40)
Lateral 6 42 (24–110) 13 (7–36)
Isolated 11
Central 5 25 (9–161) 21 (2–119)

Anastomotic 3 53 (25–161) 23 (21–119)
Perineal 2 14 (9–19) 4 (2–6)
Anterior 1 84 (84) 59 (59)
Posterior 3 72 (34–74) 17 (3–22)
Lateral 2 67 (24–110) 21 (7–36)

Procedures
Palliative surgical procedures 4 42 (19–65) 14 (7–24)

Non radical resection 2 42 (19–65) 14 (6–23)
Radical resection 6 48 (25–161) 34 (15–119)

RT/CT 9 56 (34–110) 19 (3–59)
Observation 6 34 (9–72) 4 (2–23)

Abbreviations: OS, overall survival; PT, primary treatment; LRT, local recurrence treatment; RT, radiotherapy; CT, chemotherapy.

4. Discussion

In our series of patients with rectal cancer, the incidence and risk factors of local
recurrence of rectal cancer was investigated. Patients were treated by the same surgeons
within the same institution over a 7-year-period.

The analysis of patients with local recurrence only revealed that the use of short-
term 5 × 5 Gy preoperative radiotherapy followed by surgery (5–7 days after) led to
statistically significant decrease of the local recurrence rate to 4.2% compared with 10–20%
in the standard preoperative radiotherapy (50.4 Gy) or radio-chemotherapy groups. These
were similar patient populations, except clinical stage. This observation is in concordance
with other reports [17,18]. The Dutch Colorectal Cancer Group (the Dutch TME trial)
demonstrated that the addition of short-course preoperative radiotherapy to optimal
surgery with total mesorectal excision reduced the rate of local recurrence in all primary
tumor sites [10]. Other two randomized trials have also demonstrated an advantage for the
preoperative irradiation scheme [11,19,20]. It should be noted however that comparison
of the effects of perioperative radiotherapy on local recurrence across different studies is
difficult due to different treatment regimens, qualification systems for combination therapy,
schemes, and types of radiotherapy used [21,22]. In the Dutch TME trial, short-course
radiotherapy was particularly effective in preventing anastomotic local recurrence after
anterior resection of the rectum [10]. Interestingly, contemporary schemas of combined
treatment increasingly recommended to long interval between preoperative radiotherapy
and surgery [15,23,24].

In our study, in one of nine local recurrence cases, a recurrent lesion was at the
anastomotic line. A high rate of relapses was observed in patients treated with radiotherapy
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only (50.4 Gy) and in those receiving the radiotherapy and chemotherapy combination
prior to surgery. In these patients, due to the tumor progression, preoperative treatment
was given in order to downstage primary rectal cancer. Despite clinical and pathological
tumor downstaging, the recurrence rate was 20%, with lateral (pelvic side wall) site being
the most common location of recurrence. These outcomes are similar to other reports [25].

We estimated from postoperative pTNM that at least 43 patients had indications
for perioperative radiotherapy; 40 patients had resectable tumors, which may have been
irradiated before surgery as in case of patients with the short course (5 × 5 Gy) radiotherapy.
The local recurrence rate was higher in patients without perioperative radiotherapy than in
those with the short course radiation treatment (10.0% vs. 4.0%). This observation supports
the importance of the perioperative radiotherapy considerations.

One of the most important risk factors for local recurrence is the severity of disease at
the time of an initial operations [26,27]. Over half of patients with p/ypT4N2 in our series
did not have local recurrence after primary tumor treatment (42.9%). A pathological com-
plete response after preoperative treatment was observed in seven patients; a proportion
consistent with others reports [28].

In our analysis, low location of rectal cancer was associated with a greater risk of
local recurrence. In the Dutch TME trial, patients with low rectal cancer who underwent
curative intent abdominoperineal resection had negative circumferential resection margin,
were N+, and had local recurrence rate of 18% [10]. The authors suggested that anatomical
structure of this area (the small width of the mesorectum, especially from the front side)
might be responsible for these results and proposed wide surgical resection procedure in
this setting. Abdominosacral resection may result in fewer local recurrences compared
to abdominoperineal procedure [29]. Currently, distance of the tumor to the anal verge
defined in the preoperative examination is considered an independent risk factor for
recurrence [23,26,30–32].

Despite an overall effect of preoperative short-term radiotherapy on local control in
patients with clinically resectable rectal cancer in our study, there was no effect on OS (the
5-year OS of 43% after R0 resection). Although not directly comparable, other studies also
failed to show an OS benefit, despite an improved rate of local recurrence [20,33].

In our series, local recurrence with metastases was observed in about half of patients,
but only one patient survived longer than 5 years. This small survival benefit observed
here is in line with previous findings [19,29,33–37]. Interestingly, a patient who was alive
at 5 years in our study had oligometastatic disease.

Treatment of local recurrence in patients with rectal cancer should be individualized
and reviewed by a multidisciplinary therapeutic team [38,39], include all available ther-
apeutic methods, and be considered in the case of distant metastases. Moreover, a local
treatment should, whenever possible, include radiotherapy [23,30]. However, radical surgi-
cal excision of local recurrence (resection R0) remains, in the opinion of most specialists, the
best option for successful treatment of local recurrence [40–42]. The analysis of the Swedish
Colorectal Cancer Registry population-based data, reported by Westberg et al., showed that
R0 resection is the only effective treatment in patients with locally isolated recurrent rectal
cancer and in patients who experienced local recurrence before distant metastases [37].
However, less than one third of all patients included in the study underwent a resection
of locally recurrent rectal cancer with curative intent, and of these, only 53% had an R0
resection (which represents 6.5% of the study population). The 5-year overall survival after
R0 resection was 43%. In our study, with the same qualification procedure, R0 resection was
performed in 75% of patients (6/8), but only two (25.0%) survived for more than 5 years
after this treatment, which represents 7.5% of the whole population with local recurrence.

The strength of our study is in the length of follow-up and single center character,
which impact to standardized surgery and radiotherapy. However, there are also some
limitations. Our work presents a retrospective analysis, and therefore, selection bias might
be facilitated and the low number of patients in certain groups might not allow safe
statistical conclusions. However, given that the medical records of patients specific to the
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tumor were properly retained, therefore, the risk of information bias due to loss of records
is less and does not affect the reliability of the results. Our results are not revolutionary, and
are similar to the results of other publications. However, we would like to underscore that
these data and outcomes (e.g., 4.9% LR at 5 × 5 Gy after immediate surgery in resectable
cT3/4N0/+M0 cancers) were obtained based on previous recommendations [43,44] and
may constitute the basis for discussion on treatment outcomes in contemporary research.

5. Conclusions

Despite advances in treatment of rectal cancer and relatively low rates, local recurrence
remains therapeutic challenge. Probably, the best way to prevent relapses is to make
more precise qualification of patients and to treat the primary disease with combination
treatment. Satisfactory results for local recurrence treatment are possible only in the case of
R0 resection and in about half of patients with rectal cancer. Further prospective clinical
trials are necessary in order to clearly define the impact of multimodal therapeutic strategies
in patients with local recurrence of rectal cancer.

Author Contributions: Conceptualization, M.J., M.L.-J., and D.B.; methodology, M.J., M.L.-J., and
A.R.; software, M.L.-J.; validation, M.J., D.W., W.K., and D.B.; formal analysis, M.J.; investigation,
M.J., D.W., and K.T.; resources, M.J., M.L.-J., and W.K.; data curation, D.B.; writing—original draft
preparation, M.J. and M.L.-J.; writing—review and editing, M.J., A.R., and I.G.-M.; visualization, D.B.
and W.K.; supervision, A.R. and I.G.-M.; project administration, M.J., I.G.-M., and W.Z. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The project was approved by the Bioethics Committee of
Collegium Medicum in Bydgoszcz (KB 533/2016). All procedures performed in studies involving
human participants were in accordance with the ethical standards of the institutional and/or national
research committee and with the 1964 Helsinki declaration and its later amendments or comparable
ethical standards.

Informed Consent Statement: Informed consed was obtained from all individuals patricipants
included in a study.

Data Availability Statement: The datasets generated during and/or analysed Turing the current
study are available from the corresponding author on responsable request.

Acknowledgments: We would like to thank Magdalena Benetkiewicz, for the editorial assis.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Sung, H.; Ferlay, J.; Siegel, R.L.; Laversanne, M.; Soerjomataram, I.; Jemal, A.; Bray, F. Global cancer statistics 2020: GLOBOCAN

estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA A Cancer J. Clin. 2021. [CrossRef]
2. Arnold, M.; Sierra, M.S.; Laversanne, M.; Soerjomataram, I.; Jemal, A.; Bray, F. Global patterns and trends in colorectal cancer

incidence and mortality. Gut 2017, 66, 683–691. [CrossRef] [PubMed]
3. Wong, M.C.; Huang, J.; Lok, V.; Wang, J.; Fung, F.; Ding, H.; Zheng, Z.-J. Differences in Incidence and Mortality Trends of Colorectal

Cancer Worldwide Based on Sex, Age, and Anatomic Location. Clin. Gastroenterol. Hepatol. 2020, 21. [CrossRef] [PubMed]
4. Polish National Cancer Registry. Available online: http://onkologia.org.pl/raporty/ (accessed on 2 March 2021).
5. Maslekar, S.; Sharma, A.; Macdonald, A.; Gunn, J.; Monson, J.R.T.; Hartley, J.E. Mesorectal Grades Predict Recurrences After

Curative Resection for Rectal Cancer. Dis. Colon Rectum 2007, 50, 168–175. [CrossRef] [PubMed]
6. Miles, W.E. A method of performing abdomino-perineal excision for carcinoma of the rectum and of the terminal portion of the

pelvic colon. Lancet 1971, 21, 361–364.
7. Heald, R.; Ryall, R. Recurrence and survival after total mesorectal excision for rectal cancer. Lancet 1986, 327, 1479–1482. [CrossRef]
8. Quirke, P.; Dixon, M.; Durdey, P.; Williams, N. Local recurrence of rectal adenocarcinoma due to inadequate surgical resection.

Lancet 1986, 328, 996–999. [CrossRef]
9. Swedish Rectal Cancer Trial; Cedermark, B.; Dahlberg, M.; Glimelius, B.; Påhlman, E.; Rutqvist, L.E.; Wilking, N. Improved

survival with preoperative radiotherapy in resectable rectal cancer. N. Engl. J. Med. 1997, 336, 980–987. [PubMed]
10. Kusters, M.; Marijnen, C.A.M.; van de Velde, C.J.H.; Rutten, H.J.T.; Lahaye, M.J.; Kim, J.H.; Beets-Tan, G.H.; Beets, G.L. Patterns

of local recurrence in rectal cancer; a study of the Dutch TME trial. Eur. J. Surg. Oncol. 2010, 36, 470–476. [CrossRef] [PubMed]

http://doi.org/10.3322/caac.21660
http://doi.org/10.1136/gutjnl-2015-310912
http://www.ncbi.nlm.nih.gov/pubmed/26818619
http://doi.org/10.1016/j.cgh.2020.02.026
http://www.ncbi.nlm.nih.gov/pubmed/32088300
http://onkologia.org.pl/raporty/
http://doi.org/10.1007/s10350-006-0756-2
http://www.ncbi.nlm.nih.gov/pubmed/17160574
http://doi.org/10.1016/S0140-6736(86)91510-2
http://doi.org/10.1016/S0140-6736(86)92612-7
http://www.ncbi.nlm.nih.gov/pubmed/9091798
http://doi.org/10.1016/j.ejso.2009.11.011
http://www.ncbi.nlm.nih.gov/pubmed/20096534


Medicina 2021, 57, 286 10 of 11

11. Sauer, R.; Becker, H.; Hohenberger, W.; Rödel, C.; Wittekind, C.; Fietkau, R.; Martus, P.; Tschmelitsch, J.; Hager, E.; Hess, C.F.; et al.
Preoperative versus Postoperative Chemoradiotherapy for Rectal Cancer. N. Engl. J. Med. 2004, 351, 1731–1740. [CrossRef]

12. You, Y.N.; Skibber, J.M.; Hu, C.; Crane, C.H.; Das, P.; Kopetz, E.S.; Eng, C.; Feig, B.W.; Rodriguez-Bigas, M.A.; Chang, G.J. Impact
of multimodal therapy in locally recurrent rectal cancer. BJS 2016, 103, 753–762. [CrossRef]

13. Bonjer, H.J.; Deijen, C.L.; Abis, G.A.; Cuesta, M.A.; Van Der Pas, M.H.; Klerk, E.S.D.L.-D.; Lacy, A.M.; Bemelman, W.A.; Andersson,
J.; Angenete, E.; et al. A Randomized Trial of Laparoscopic versus Open Surgery for Rectal Cancer. N. Engl. J. Med. 2015,
372, 1324–1332. [CrossRef]

14. Sun, Y.; Xu, H.; Li, Z.; Han, J.; Song, W.; Wang, J.; Xu, Z. Robotic versus laparoscopic low anterior resection for rectal cancer:
A meta-analysis. World J. Surg. Oncol. 2016, 14, 1–8. [CrossRef] [PubMed]

15. Erlandsson, J.; Holm, T.; Pettersson, D.; Berglund, Å.; Cedermark, B.; Radu, C.; Johansson, H.; Machado, M.; Hjern, F.; Hallböök,
O.; et al. Optimal fractionation of preoperative radiotherapy and timing to surgery for rectal cancer (Stockholm III): A multicentre,
randomised, non-blinded, phase 3, non-inferiority trial. Lancet Oncol. 2017, 18, 336–346. [CrossRef]

16. Gani, C.; Kirschniak, A.; Zips, D. Watchful Waiting after Radiochemotherapy in Rectal Cancer: When Is It Feasible? Visc. Med.
2019, 35, 119–123. [CrossRef]

17. Sobin, L.H.; Gospodarowicz, M.K.; Wittekind, C. (Eds.) TNM Classification of Malignant Tumours, 7th ed.; Wiley-Blackwell: Oxford,
UK, 2011; ISBN 978-1-444-35896-4.

18. Chen, C.; Sun, P.; Rong, J.; Weng, H.-W.; Dai, Q.-S.; Ye, S. Short Course Radiation in the Treatment of Localized Rectal cancer:
A Systematic Review and Meta-Analysis. Sci. Rep. 2015, 5, 10953. [CrossRef] [PubMed]

19. Frykholm, G.J.; Påhlman, L.; Glimelius, B. Treatment of local recurrences of rectal carcinoma. Radiother. Oncol. 1995, 34,
185–194. [CrossRef]

20. Frykholm, G.J.; Glimelius, B.; Pahlman, L. Preoperative or postoperative irradiation in adenocarcinoma of the rectum: Final
treatment results of a randomized trial and an evaluation of late secondary effects. Dis. Colon Rectum 1993, 36, 564–572. [CrossRef]

21. Kye, B.-H.; Cho, H.-M. Overview of Radiation Therapy for Treating Rectal Cancer. Ann. Coloproctol. 2014, 30, 165–174.
[CrossRef] [PubMed]

22. Morris, E.; Finan, P.; Spencer, K.; Geh, I.; Crellin, A.; Quirke, P.; Thomas, J.; Lawton, S.; Adams, R.; Sebag-Montefiore, D. Wide
Variation in the Use of Radiotherapy in the Management of Surgically Treated Rectal Cancer Across the English National Health
Service. Clin. Oncol. 2016, 28, 522–531. [CrossRef]

23. Glynne-Jones, R.; Wyrwicz, L.; Tiret, E.; Brown, G.; Rödel, C.; Cervantes, A.; Arnold, D. ESMO Guidelines Committee ESMO
Clinical Practice Guidelines for diagnosis, treatment and follow-up. Ann. Oncol. 2017, 28, iv22–iv40. [CrossRef]
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