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Background: We aimed to analyze the effect of simultaneous integrated boost intensity
modulated radiation therapy (SIB-IMRT) and non-operative treatment on the clinical outcomes
of distal rectal cancer patients exhibiting clinically positive lateral pelvic lymph nodes (LPLNs).
Methods: We reviewed the medical records of patients diagnosed as having distal rectal
adenocarcinoma with clinically positive LPLNs (>7 mm, with irregular borders or mixed
signal intensity) using primary pelvic magnetic resonance imaging (MRI). These patients had
received SIB-IMRT-based neoadjuvant chemoradiotherapy (NCRT) and non-operative treat-
ment according to the heterogeneity of the disease or personal preference. Chi-square tests
were used to compare data between the two groups. Progression-free survival (PFS) and
local regrowth were evaluated using the Kaplan-Meier method.

Results: Between 2016 and 2019, we analyzed 75 patients diagnosed as having clinically
positive LPLNs using primary MRI. SIB-IMRT was delivered to the planning positive
LPLNs (PGTVn) at a total dose of 56-60 Gy. After NCRT, 23 patients underwent non-
operative treatment. Among these patients, the median short axis of LPLNs was 8§ mm
(range: 7-21 mm). Fifteen patients were categorized into the mesorectal fascia (MRF)-
positive group. The median follow-up duration for these patients was 19.8 months, and no
patient exhibited LPLN regrowth. The 2-year PFS rate was 85.6% for non-operative patients,
74.6% for operative patients, and 90.0% for the pathological complete response (pCR)
subgroup. Eighteen patients who underwent non-operative treatment were included in the
clinical complete response (cCR) subgroup. The 2-year PFS and local regrowth rates in this
group were similar to those in patients with clinically negative LPLN who achieved cCR.
During NCRT, 21 (28.0%) patients experienced grade 2—3 acute reversible toxicity.
Conclusions: SIB-IMRT could eliminate metastases in LPLNs in a safe and effective
manner, and non-operative strategies may be promising for cCR patients.

Keywords: rectal cancer, simultaneous integrated boost intensity modulated radiation

therapy, lateral pelvic lymph nodes, disease-free survival

Introduction

For patients with locally advanced rectal cancer (LARC), chemoradiotherapy
(CRT) combined with total mesorectal excision (TME) was widely accepted as
a standard treatment strategy.'> Given that preoperative CRT can lead to clinically
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meaningful tumor regression, responses to CRT followed
by radical resection may represent a powerful indicator
for long-term prognosis.®> However, the degree of
response varied among patients: some showed almost no
response, whereas others exhibited a pathological com-
plete response (pCR). Advancements in radiology and
endoscopic technology for rectal cancer allow for some
patients to be diagnosed with clinical complete response
(cCR) prior to surgery by rigorous screening, whose prog-
nosis was consistent with pCR.® Several studies demon-
strated the safety and efficacy of non-operative strategies
in patients who achieved cCR, which avoided complica-
tions associated with radical surgery and allowed for
preservation of the anal sphincter.”'* Partial patients
may exhibit residual tumors after CRT, although they
may opt for non-operative strategies due to personal pre-
ference. Investigating outcomes among these patients
receiving non-operative treatment may help us to explore
the natural course of rectal cancer following
chemoradiotherapy.

Lateral pelvic lymph node (LPLN) metastases occurred
in 10-25% of patients with distal rectal cancer and were
associated with poor prognosis.'''* In Japan, lateral pel-
vic lymph node dissection (LPLD) was recommended for
patients with advanced distal rectal cancer.'* However, in
clinical practice, LPLD required longer operation times
and excellent surgical skills. Furthermore, during or after
LPLD, urinary and male sexual function may be inevitably
impaired.””"'” One study reported similar rates of local
recurrence among patients with low rectal cancer in
Japan (extended surgery consisting of LPLD and wider
abdominoperineal excision) and the Netherlands (CRT
+TME)."® However, this finding may not be generalizable
to patients with clinically positive LPLNs. Since some
studies indicated that the short-axis diameter of LPLNs
was associated with long-term prognosis, and standard
radiotherapy may not be effective in patients with large
LPLNs, which may in turn lead to poor prognosis.'® '
Furthermore, some studies reported that decreases in dia-
meter of at least 4 mm following CRT were associated
with low rates of LPLN positivity and local regional
recurrence.”>** However, whether these low-risk patients
with LPLN positivity after CRT can benefit from non-
operative treatment remains unclear.

LPLN positivity reflects advanced disease, necessitating
CRT. Thus, to improve prognosis among patients with
advanced LARC, several research groups investigated stra-
tegies for effect

strengthening the of neoadjuvant

radiotherapy or chemotherapy.*2° Simultaneous integrated
boost intensity modulated radiation therapy (SIB-IMRT)
has been widely applied to increase the dose delivered to
the target volume, rather than prolonging the duration of
radiotherapy, and research indicated that radiotherapy dose-
escalation could increase CR rates among patients with
distal rectal cancer.’’*® However, to our knowledge, few
studies have focused on the effects of SIB-IMRT and non-
operative treatment on clinically positive LPLNs in these
patients. In the present retrospective study, we aimed to
investigate clinical outcomes among patients treated using
this recently developed strategy.

Patients and Methods

Patient Screening

From May 2016 to September 2019, we screened patients
with pathologically and radiologically confirmed non-
metastatic rectal cancer who had undergone primary MRI
and CRT at our center for inclusion in the study. The inclu-
sion criteria were as follows: 1) tumors located within 8 cm
from the anal verge; 2) presence of clinically positive
LPLNSs; 3) completion of the SIB-IMRT based CRT regi-
men; 4) Eastern Cooperative Oncology Group performance
status (ECOG-PS) ranging from 0 to 1; 5) age >18 years; 5)
good compliance and sufficient follow-up data. Patients with
severe cardiovascular disease, cerebrovascular disease, or
other types of advanced cancer were excluded. For compar-
ison, we then reviewed the medical records of patients with
clinically negative LPLNs who achieved cCR and had
undergone non-operative treatment after CRT.

Prior to CRT, we explained the possible benefits and
complications of SIB-IMRT, and each patient provided
written informed consent for therapy. The treatment pro-
tocol was approved by the Ethics Committee of Peking
University Cancer Hospital and Institute (No.
2020YJZ71). This study was conducted in accordance
with the Declaration of Helsinki.

MRI Evaluation

Each patient underwent at least two MRI scans (before and
after CRT) with either a 1.5-T (GE Healthcare Optima 360,
USA) or 3.0-T MRI scanner (GE Healthcare Discovery
MR750, USA). For primary MRI, all images were retro-
spectively reviewed by one experienced radiation oncologist
and one experienced gastrointestinal radiologist. The radia-
tion oncologist measured the short-axis diameter, and the
radiologists assessed the morphology of LPLNS. If a patient
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undergoes two MRI scans, the MRI simulation is often used
as the final measurement basis of the short-axis diameter.
The lateral lymph node (LLN) area was delineated in accor-
dance with guidelines for clinical target volume delineation
in patients with rectal cancer,”® and only the obturator and
internal iliac region were included in the analysis (Figure 1).
Clinically positive LPLNs were defined as follows: located
in the LLN area, with a short-axis diameter >7 mm and an
irregular border or mixed signal intensity.'”*'2% Data
regarding mesorectal lymph node metastases, extramural
depth of tumor invasion for T3 patients, extramural vascular
invasion status (EMVI) and mesorectal fascia (MRF) status
were also recorded.

Border and signal intensity were not assessed on post-
CRT and follow-up MRIs due to difficulties associated with
LPLN shrinkage. One gastrointestinal radiologist was
responsible for measuring the short axis of the LPLN. The
ypT/N stage and tumor regression grade (TRG) were also
assessed. One radiation oncologist reviewed the MRI scans

during the follow-up to confirm whether the LPLN positivity
existence pre-CRT or newly developed.

Preoperative Chemoradiotherapy

All patients underwent enhanced CT-based simulation
using a custom-made belly board and bladder filling in
the supine position. The MRI simulation was used as
a reference to obtain a more accurate target contour. The
primary gross target volume (GTVp) was defined as the
primary rectal carcinoma and enlarged lymph node (more
than 1 cm in the short axis) located in the mesorectum,
and the clinical target volume (CTV) was delineated
based on Valentini’s guidelines.’ Briefly, the CTV con-
tained the mesorectal region, presacral space, and com-
mon iliac and internal iliac lymph node drainage areas,
and we introduced GTVn to delineate LPLNs on the basis
of CBCT data obtained during radiotherapy at our depart-
Planning GTVn (PGTVn),
(PGTVp), and planning target volume (PTV) were defined

ment. planning GTVp

Figure | Two examples of clinically positive LPLNs. (A) Atlas of obturator region (yellow) and the clinically positive LPLN (blue) with 9 mm in short axis; (B) the LPLN and
obturator region in MRI simulation; (C) atlas of internal iliac region (red) and the clinically positive LPLN (blue) with 11 mm in short axis; (D) the LPLN and internal iliac

region in MRI simulation.
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as 5-mm extensions of GTVn, GTVp, and CTV in three
dimensions, respectively. All patients received intensified
radiotherapy by means of SIB-IMRT, and SIB-IMRT was
delivered to the PGTVn at 2.54-2.72 Gy per daily frac-
tion, resulting in a total dose of 56—60 Gy. Total radiation
doses of 50.6 Gy and 41.8 Gy were delivered to the
PGTVp and PTV in 22 daily fractions, respectively.

Two concurrent chemotherapy regimens were adminis-
tered. The double-agent regimen (CapOX) comprised
85 mg/m? oxaliplatin every 2 weeks plus 825 mg/m’
capecitabine twice daily for the duration of radiotherapy.
Such treatment was recommended for patients with risks
such as positive MRF or EMVI. The single-agent group
was treated with oral capecitabine 825 mg/m? twice daily,
as described in our previous study.’’

Induced or Consolidated Chemotherapy
To improve tumor regression and preserve organ function,
total neoadjuvant treatment involving CRT and induced or
consolidated chemotherapy may be recommended for
patients with partial responses. The chemotherapy regimen
depended on patient preference or tumor status, although
most opted for the 3-week CapOX- or capecitabine-based
regimen.

Evaluations of Toxicity and Outcomes
During CRT, patients were evaluated weekly by a radiation
oncologist, and acute toxicity was graded in accordance
with the Common Terminology Criteria of Adverse Events
Version 4.0 (CTCAE V4.0). After CRT, additional follow-
up visits and radiological evaluations were planned every
3 months in the first 2 years and every 6 months in the
next 3 years.

The primary endpoint was progress-free survival
(PFS), which was measured from the date of diagnosis to
the date on which any of the following occurred: LPLN
regrowth, locoregional recurrence, distant metastases or
death. Other endpoints included local regrowth, which
was defined as the primary rectal cancer regrowth during
the non-operative treatment, and local regrowth was not
included in the definition of locoregional recurrence.
However, LPLN regrowth or new development of
LPLNs in the tumor bed of the LPLD area were defined
as recurrence.

Statistical Analyses
Data were collected and analyzed using the Statistical
Package for the Social Sciences (IBM Corp., SPSS

Statistics for Windows, v. 22.0. Armonk, NY, USA), and
chi-square tests were used to compare data between the
two groups. PFS and local regrowth were evaluated using
the Kaplan—-Meier method, while the Log rank test was
used to compare outcomes among different groups.
P values <0.05 were considered statistically significant.

Results

Patient Characteristics

From May 2016 to September 2019, a total of 75 patients
with clinically positive LPLNs received SIB-IMRT-based
CRT, and 23 of them underwent non-operative treatment
following CRT. Among these 23 patients, the median
diameter of LPLNs was
7-21 mm), and the median distance from the tumor to

short-axis 8 mm (range:
the anal verge was 3 cm (range: 0-8 cm). Fifteen patients
were categorized into the MRF-positive group. Among
them, nine patients were diagnosed with cT4, six cases
of which were due to the tumor invading the levator ani
muscle or external anal sphincter. Six patients exhibited
clinical positive bilateral LPLNs. Rates of cT4b disease
and SIB-IMRT doses were higher in the non-operative
group than that in the operative group. Further details for
these 75 patients are displayed in Table 1.

In addition to CRT, 15 patients received adjuvant or
neoadjuvant chemotherapy for a median of four cycles.
Among them, 10 patients underwent the CapOX regimen,
four patients underwent treatment with oral capecitabine
alone, and one patient underwent combined CapOX and
programmed cell death 1 (PD-1) treatment since he was
diagnosed with microsatellite instability (MSI) via next-
generation sequencing (NGS).

Evaluation of LPLNs

Enhanced pelvic CT (5 mm thickness) evaluations were
performed for the 52 patients who had undergone surgery
for primary rectal cancer with or without LPLD. However,
44 patients did not undergo LPLD, and none LPLN invol-
vement was detected on pelvic CT scans after surgery.
MRI evaluations were recommended (3 mm thickness)
for the 23 patients in the non-operative group, and the
median interval from CRT to the initial MRI evaluation
was 2.0 months (range: 0.9-3.5 months). Only three
patients exhibited LPLN with diameters >5 mm along
the short axis, and none of them achieved cCR.
However, no LPLN regrowth was noted at the last follow-
up. The second MRI evaluation was performed at
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Table | Clinical Parameters of 75 Patients Who Had Clinically
Positive LPLNs

Characteristics Operative Non-Operative | P-value
Group (n = Group (n = 23)
52)
Age (range) 56 (30-74) 59 (20-83) -
Sex
Male 36 (69.2%) 17 (73.9%) 0.717
Female 16 (30.8%) 6 (16.1%)
Pretreatment CEA
25 mol/L 28 (53.8%) 13 (56.5%) 0.389
<5 mol/L 20 (38.5%) 10 (43.5%)
Unidentified 4 (7.7%) -
Distance from anal | 4 (0-8) cm 3 (0-8) cm -
verge (range)
Clinical T stage
T2 0 3 (13.0%) 0.002
T3 44 (84.6%) 11 (47.8%)
T4 8 (15.4%) 9 (39.1%)
Clinical N stage
NI 13 (25.0%) 9 (39.1%) 0.089
N2 39 (75.0%) 14 (60.9%)
Short axis of LPLN | 8 (7-20) mm 8 (7-21) mm -
(range)
MRF status
Positive 28 (53.8%) 15 (65.2%) 0.359
Negative 24 (46.2%) 8 (34.8%)
EMVI status
Positive 22 (42.3%) 11 (47.8%) 0.657
Negative 30 (57.7%) 12 (52.2%)
Prescribed dose of
LPLN
<60 Gy 21 (40.4%) | (4.3%) 0.002
60 Gy 31 (59.6%) 22 (95.7%)
Synchronous
chemotherapy
Capecitabine 32 (61.5%) 13 (56.5%) 0.683
CapOX 20 (38.5%) 10 (43.5%)
Induced or
consolidated
chemotherapy
Yes 27 (51.8%) 15 (65.2%) 0.576
No 25 (48.2%) 8 (34.8%)

Abbreviations: LPLN, lateral pelvic lymph node; CEA, carcinoembryonic antigen;
MRF, mesorectal fascia; EMVI, extramural vascular invasion.

a median time of 4.7 months after CRT (range: 3.9-9.7
months), when none of the LPLNs exceeded 5 mm in the
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Figure 2 The changes of short axis for 23 clinically positive LPLN patients who
received non-operative strategy.

short axis. The changes in the short-axis diameter of
LPLNs are described in Figure 2. No significant changes
were observed between the first and second evaluations.

Comparisons Between the Operative and

Non-Operative Groups

The median duration of follow-up for patients with clini-
cally positive LPLNs who had undergone non-operative
treatment was 19.8 months (range: 11.5-28.9 months),
while that for patients who had undergone operative treat-
ment was 21.2 months (range: 4.7-45.0 months). No
LPLN regrowth was observed at the last follow-up.

The 2-year PFS rates for non-operative and operative
patients were 85.6% and 74.6%, respectively (P =
0.147). The 2-year PFS rate in the pCR subgroup was
90.0% (Figure 3). Two patients in the non-operative
group (who declined to undergo surgery after CRT)
in the surgery
group, ten patients experienced metastasis, one patient

experienced metastasis. Meanwhile,
suffered local recurrence within two years after CRT,
and another patient died due to an abdominal infection
after surgery.

Toxicity

During CRT, no patients experienced treatment interrup-
tions or reductions in radiotherapy doses due to toxicity,
and no treatment-related deaths occurred. Grade 4 toxici-
ties were not observed in any of the 75 patients, although
grade 2-3 toxicity was noted in 21 (28.0%) patients (Only
two patients developed grade 3 toxicity). Only synchro-
nous chemotherapy regimen (CapOX vs single capecita-
bine: 44.8% vs 17.4%, P = 0.010) significantly affected
the occurrence of toxicity. Additional details related to
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Figure 3 Comparison of progress-free survival (PFS) of patients with clinically positive LPLN receiving rectal operation or not (A) and comparison between the non-

operative patients and pCR subgroup in operative patients (B).

toxicity are presented in Table 2. Proctitis (17 patients)
represented the most common manifestation of toxicity,
although this often resolved after CRT. No patients experi-
enced edema of the lower extremities during or after CRT.

Among the patients who underwent surgery after CRT,
three (5.7%) experienced a small bowel obstruction, while
four patients (7.6%) experienced infections in the perineal
or abdominal wounds. In the non-operative group, one
patient who did not achieve cCR declined to undergo
surgery and developed a rectovesical fistula 12 months
after CRT. During the follow-up period, although patients
in the non-operative group often reported tolerable anal
pain or changes in bowel habits, none reported regretting

selecting this treatment strategy.

Analysis of LPLN Positivity

During the study period, 48 patients with clinically nega-
tive LPLNs achieved cCR after CRT. Eighteen patients in
the non-operative group achieved cCR. The clinical para-
meters are illustrated in Table 3. Rates of MRF positivity
(P = 0.000), cT4 disease (P = 0.005), and abnormal

Table 2 Acute Toxicity in Different Synchronous Chemotherapy

carcinoembryonic antigen (CEA) levels (P = 0.006) were
higher in the clinically positive LPLN group than those in
the clinically negative group. These factors were often
considered to increase the risk of poor prognosis.

The median duration of follow-up for the clinically
positive LPLN group was 18.7 months. The 1- and
2-year PFS rates were both 100%. For the clinically nega-
tive LPLN group, the median duration of follow-up was
22.1 months. The 1- and 2-year PFS rates were 100% and
96.9%, respectively. No LPLN regrowth was detected
during the follow-up period. Local regrowth was observed
in seven patients (14.6%) from the clinically negative
LPLN group. The median time from the end of CRT to
10.6-28.2
months). All seven patients underwent salvage surgery

local regrowth was 12.8 months (range:
without treatment failure according to the last follow-up.
Among them, three patients underwent local excision, two
patients underwent low anterior resection, and two patients
underwent abdominoperineal resection. Pathological
examination revealed that one patient achieved pCR, two
experienced TRG 3 based on the National Comprehensive
Cancer Network (NCCN) standards, and five exhibited
negative PLNs. In the clinically positive LPLD groups,
two patients (11.1%) suffered local regrowth, one patient
receive surgery 13.3 months after CRT and pathology,
which indicated stage T3NO, and one patient was found
to have local regrowth during routine MRI examination

26.6 months after CRT and was admitted for surgery.

Discussion

To the best of our knowledge, the present study was the
first to investigate prognosis among patients undergoing
SIB-IMRT and non-operative treatment for distal rectal
cancer associated with clinically positive LPLNs. Our

Regimens
Toxicity CapOX Single Capecitabine | P-value
(Grade 2-3) Regime Regime
(n=29), (n = 46), n (%)
n (%)
Leukopenia 3 (10.3%) 5 (10.9%) 0.943
Proctitis 10 (34.5%) 3 (6.5%) 0.002
Radiodermatitis | 2 (6.9%) 2 (4.3%) 0.632
Anemia | (3.4%) | (2.2%) 0.739
Ventosity | (3.4%) 0 0.205
542 submit your manuscript
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Table 3 Characteristics of Patients Who Achieved cCR After
CRT

Characteristics | Negative Clinically P-value
LPLN Positive LPLN
Group (n = Group (n = 18)
48)
Age (range) 60 (31-81) 59 (36-83) -
Sex
Male 25 (52.1%) 14 (77.8%) 0.059
Female 23 (47.9%) 4 (22.2%)
Pretreatment
CEA
25 mol/L 8 (16.7%) 9 (50.0%) 0.006
<5 mol/L 40 (83.3%) 9 (50.0%)
Distance from 3 (0-8) cm 3 (0-7) cm -
anal verge (range)
Clinical T stage
T2 9 (18.8%) 3 (16.7%) 0.005
T3 37 (77.1%) 9 (50.0%)
T4 2 (4.2%) 6 (33.3%)
T3 subgroup
T3a 7 (14.6%) 2 (11.1%) 0.868
T3b 29 (60.4%) 7 (38.9%)
T3c 1 (2.1%) 0
T3d 0 0
Clinical N stage
NO 8 (16.7%) 0 0.057
NI 28 (58.3%) 9 (50.0%)
N2 12 (25.0%) 9 (50.0%)
MRF status
Positive 6 (12.5%) 10 (55.6%) 0.000
Negative 42 (87.5%) 8 (44.4%)
EMVI status
Positive 7 (14.6%) 6 (33.3%) 0.088
Negative 41 (85.4%) 12 (66.7%)
Synchronous CT*
CapOX 9 (18.6%) 6 (33.3%) 0.208
Capecitabine 39 (81.4%) 12 (66.7%)
Induced or
consolidated CT
Yes 33 (68.8%) 12 (66.7%) 0.871
No 15 (31.2%) 6 (33.3%)

Abbreviations: LPLN, lateral pelvic lymph node; MRF, mesorectal fascia; EMVI,
extramural vascular invasion; CT, chemotherapy.

findings indicated that SIB-IMRT was relatively safe, with
grade 2-3 acute toxicity occurring in 28% of patients.
Moreover, nearly 2 months after SIB-IMRT, LPLNs had

shrunk to a stable status. These findings suggest that non-
operative treatment can lead to similar short-term prog-
nosis as operative treatment in the selected patients, and
non-operative strategies maybe feasible for patients with
clinical LPLNs positivity who have achieved cCR.

The LPLN was always located beyond the TME
boundary and was associated with poor prognosis in
patients with distal rectal cancer."*'* In one previous
study involving 1,977 patients with rectal cancer, 930
underwent LPLD. Positive LPLNs were noted in 129
patients, and survival rates were lower among patients
with positive LPLNs than among those with negative
LPLNs (45.8% vs 71.2%, P < 0.001).”> However, screen-
ing for LPLN positivity remains difficult in real-world
clinical settings. A previous retrospective study reported
that the incidence of LPLN positivity was higher in
patients with low rectal cancer and c¢T3—4 disease.’” In
the JCOGO0212 study, 351 patients underwent LPLD, and
24 patients exhibited LPLN positivity. Multivariable ana-
lysis indicated that tumor locations (P = 0.025) and short-
axis diameters (>5 mm) of the LPLNs (P = 0.002) were
significantly associated with pathologically positive
LPLNs. In our study, rectal tumors were located within
8 cm of the anal verge in all patients, and most patients
exhibited cT3—4 disease. All patients exhibited short-axis
diameters greater than 7 mm so that they had a high
probability of LPLN positivity.

NCRT was a standard component of treatment for
distal LARC."?> However, even after NCRT, lateral pelvic
recurrence was still among the major causes of locoregio-
nal recurrence. Kim et al analyzed data of 366 patients
with primary rectal cancer who underwent NCRT and
resection, and twenty-nine patients experienced locore-
gional recurrence, 24 of whom (82.7%) experienced lat-
eral pelvic recurrence.”’ Atsushi et al evaluated 1,216
patients with c¢T3-4 rectal cancers up to 8 cm from the
anal verge. In their study, nearly 80% of patients had
received preoperative radiotherapy, 192 patients had
LPLNs with short-axis diameters of at least 7 mm, and
multivariate analysis indicated that LPLNs with a short-
axis diameter of at least 7 mm resulted in significantly
higher rates of locoregional recurrence (HR = 2.060, P =
0.045).>' Ogura et al conducted a multicenter retrospec-
tive study to evaluate risk factors for LPLN positivity
based on restaging MRI after NCRT. No cases of lateral
recurrence were observed among patients with short-axis
diameters of 4 mm or less, allowing these patients to
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avoid LPLD.> In our study, we utilized SIB-IMRT to
strengthen the local effect at LPLNs. In most patients,
short-axis diameters had shrunk to 5 mm by the first
radiological evaluation.

The SIB-IMRT technique has been used to improve the
down-staging of disease in patients with rectal lesions. Jasna
et al launched a Phase 2 study to investigate SIB-IMRT in 51
patients with stage II/III rectal cancer. All patients received
IMRT with a pelvic dose of 41.8 Gy in 22 fractions, and SIB-
IMRT was delivered to T2/3 and T4 tumors at doses of 46.2
Gy and 484 Gy, respectively. The authors observed
decreased T stage in 68% of patients and nodal downstaging
in 83% of patients. The rate of pCR was 25.5%.>* Marco et al
assessed 76 patients with LARC who had received pelvic
doses of 45 Gy and a median SIB-IMRT dose of 54 Gy
(range 52.5-57.5) for tumors. These authors noted that
10.5% of patients experienced grade 3—4 acute toxicity,
while 20 (27.8%) patients achieved pCR after surgery. In
our study, the dose delivered to LPLNSs increased to nearly
60 Gy, and no patients exhibited regrowth in the LPLN area.
Furthermore, 28.0% of patients experienced grade 2—-3 acute
reversible toxicity. In accordance with previous findings, this
result suggests that synchronous chemotherapy regimens can
affect toxicity rates.>>>° In addition, none of our patients
exhibited edema in the lower extremities at the last follow-up.

Non-operative strategies have been considered for
patients who experienced complete tumor regression. Maas
et al evaluated the feasibility and safety of non-operative
strategies in 21 patients who achieved cCR in accordance
with strict criteria and 20 patients who achieved pCR after
surgery. In their study, the 2-year DFS rates were similar in
the non-operative and pCR groups (93% vs 91%). The non-
operative group exhibited relatively better functional out-
comes in terms of bowel habits.>” Among 880 patients who
received non-operative treatment, the International Watch &
Wait Database (IWWD) identified 213 patients with local
regrowth. Local regrowth occurred in 136 patients (64%) in
the first year and in 188 patients (88%) within 2 years after
the decision to undergo non-operative treatment. In the pre-
sent study, 2-year PFS rates for all patients who underwent
non-operative treatment fell between those for the operative
group and the pCR subgroup. In addition, two patients
(11.1%) exhibited local regrowth during the last follow-up.
Similar to IWWD findings, the median time from the end of
CRT to regrowth was 12.8 months in the LPLN-negative
group.

The present study had several limitations, including
First,

its retrospective design. selective bias was

inevitable, and before treatment only a few patients
underwent NGS and immunohistochemistry for more
accurate systemic therapy indications. After NCRT,
three patients who underwent surgery at other hospitals
were excluded due to an inability to determine the qual-
ity of surgery, five patients declined to undergo operation
and radiological follow-up, and four patients developed
distant metastases. These patients were excluded as well.
Second, in the non-operative group, most patients show
obvious regression of the tumor and improvement of
symptoms; however, because of the COVID-19 pan-
demic, some patients did not undergo timely radiological
evaluation. Lastly, our study was limited by the small
sample size and relatively short duration of follow-up, so
these results should be generalized with caution.

In conclusion, our findings indicated that SIB-IMRT
safely and effectively eliminated suspicious metastases in
LPLNs. Furthermore, in selected patients, non-operative stra-
tegies led to outcomes similar to those observed in patients
negative for LPLN. However, given that local regrowth
occurred 10-28 months after NCRT, further studies with
longer follow-up periods are required to verify our findings.
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