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Application of conformal sphincter preservation operation in sphincter-preserving treatment for low rectal cancer:
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[ Abstract | Objective To summarize our 13-year experience with conformal sphincter preservation operation
(CSPO) for low rectal cancer, evaluate perioperative safety and oncologic outcomes, and assess the impact of technical
refinements on postoperative anorectal function. Methods A total of 332 patients with low rectal cancer who underwent
CSPO at The First Affiliated Hospital of Naval Medical University from Jan. 2012 to Dec. 2024 were retrospectively enrolled.
They were categorized into early-period group (2012-2019) or recent-period group (2020-2024). Perioperative data and
postoperative anorectal function were compared between the 2 groups. Results All 332 patients successfully underwent

CSPO. The early- and recent-period groups included 155 and 177 patients, respectively. There were no significant differences in
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intraoperative blood loss ( [43.94+19.07] mLvs [41.35413.70] mL, P=0.162) or operative time ( [ 180.20£69.03] min
vs [187.22449.98] min, P=0.285) between the 2 groups. Compared with the early-period group, the recent-period group
showed a markedly higher rate of minimally invasive surgery (90.4% [160/177] vs 41.3% [64/155], P<<0.001), an increased
use of transanal conformal resection (76.3% [135/177] vs 14.2% [22/155] , P<<0.001), a higher proportion of hand-
sewn anastomosis (54.2% [96/177] vs 19.4% [30/155] , P<<0.001), and a shorter postoperative hospital stay (6 [6,6] d
vs 6 [6,7] d, P<<0.001). There was no significant difference in the incidence of postoperative complications between
the 2 groups (22.6% [40/177] vs 29.0% [45/155], P=0.181). Kaplan-Meier survival analysis showed that the 3- and
5-year disease-free survival (DFS) rates of the overall cohort were 85.6% and 81.8%, respectively; the corresponding overall
survival (OS) rates were 93.1% and 89.9%, respectively. Functional assessment showed that among the 214 patients who had
undergone stoma reversal for at least 1 year, the overall Wexner incontinence score was 5.50 (3.00, 9.00), and the low anterior
resection syndrome (LARS) score was 29.00 (20.00, 34.00). Both scores were lower in the recent-period group than in the
early-period group (Wexner incontinence score: 5.00 [2.00, 8.00] vs 6.00 [4.00, 10.00], P=0.034; LARS score: 25.00 [16.00,
32.00] vs 31.00 [25.00, 36.00] , P<<0.001). Meanwhile, the incidence of severe LARS (LARS score =30) was lower in
the recent-period group (36.4% [39/107] vs 56.1% [60/107] , P=0.004). Conclusion CSPO enables safe sphincter
preservation for low rectal cancer, demonstrating favorable clinical value and long-term oncological safety. In recent years,

technical refinements, particularly transanal transection and hand-sewn anastomosis, have been associated with improved

postoperative functional outcomes.
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Tab 1 Comparison of baseline characteristics of low rectal cancer patients undergoing CSPO

between early- and recent-period groups

Index Early-period N=155 Recent-period N=177  Statistic = P value

Agelyear, x s 57.30+10.77 59.23+11.66 t=1.558 0.120
BMI/(kg*m ), x+s 23.26+4.10 23.324+3.83 t=0.134 0.894
Gender, 1 (%) 21 =0.336 0.562

Male 104 (67.1) 124 (70.1)

Female 51(32.9) 53 (29.9)
Comorbidity, n (%)

Hypertension 35 (22.6) 54 (30.5) 1 =2.647 0.108

Diabetes mellitus 21 (13.5) 27 (15.3) 7 =0.194 0.659
Neoadjuvant radiotherapy, 7 (%) 53 (34.2) 91 (51.4) 27 =9.975 0.002
Tumor distance from anal verge on MRI/cm, M (Q,, O5) 3.0 (3.0,4.0) 3.0 (2.5,4.0) Z=—0.290 0.771
Depth of tumor invasion (mrT), n (%) 2 =0.502 0.478

T1-2 91 (58.7) 96 (54.2)

T3-4 64 (41.3) 81 (45.8)
Lymph node metastasis (mrN), 7 (%) 2=0.000 0.984

NO 111 (71.6) 128 (72.3)

N+ 44 (28.4) 49 (27.7)

CSPO: Conformal sphincter preservation operation; BMI:

based T-staging; mrN: MRI-based N-staging.
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Tab 2 Comparison of perioperative data of patients with low rectal cancer undergoing CSPO

between early- and recent-period groups

Index Early-period N=155 Recent-period N=177 Statistic P value
Intraoperative blood loss/mL, x+s 43.94+19.07 41.35+13.70 t=1.436 0.162
Operative time/min, x % 180.20£69.03 187.22+49.98 t=—1.071 0.285
Surgical approach, n (%) 7 =90.787 <<0.001
Open surgery 91 (58.7) 17 (9.6)
Minimally invasive (laparoscopic/robotic) 64 (41.3) 160 (90.4)
Anastomotic method, 7 (%) £ =42.699 <<0.001
Stapled 125 (80.6) 81 (45.8)
Hand-sewn 30(19.4) 96 (54.2)
Transection method, 7 (%) F=127.754 <0.001
TaCR 22 (14.2) 135 (76.3)
PTCR 133 (85.8) 42 (23.7)
Pathological T stage, n (%) 7 =3.380 0.066
pTO-1 40 (25.8) 31 (17.5)
pT2-3 115 (74.2) 146 (82.5)
Pathological N stage, n (%) 1£=2.941 0.086
pNO 123 (79.4) 126 (71.2)
pN-+ 32 (20.6) 51(28.8)
Perioperative complication, 7 (%) 45 (29.0) 40 (22.6) 1=1.796 0.181
Clavien-Dindo 1 13 (8.4) 12 (6.8)
Clavien-Dindo Il 21 (13.5) 19 (10.7)
Clavien-Dindo Il 11(7.1) 9(5.1)
Postoperative anastomotic complication, # (%)
Anastomotic leakage 21 (13.5) 17 (9.6) £ =1268 0.260
Anastomotic bleeding 4(2.6) 2(1.1) 2 =0.980 0.322
Anastomotic stenosis 7 (4.5) 3(1.7) 7=2.251 0.133
Postoperative hospital stay/d, M (Q,, O,) 6(6,7) 6 (6, 6) Z=-—3.241 <0.001
Distal resection margin'/cm, M (Q,, Q) 0.5 (0.4, 1.0) 0.6 (0.5, 1.0) Z=—0.856 0392
Stoma reversal rate, n (%) 144 (92.9) 161 (91.0) 7 =0.418 0.518
Re-stoma rate, n (%) 4 (2.6) 2(1.1) 2=0.980 0.322

* The distal resection margin was measured by postoperative pathological examination. Specimens may undergo shrinkage
after formalin fixation; intraoperatively, distal transection was strictly performed with a margin = 1 cm. CSPO: Conformal sphincter

preservation operation; TaCR: Transanal conformal resection; PTCR: Pull-through conformal resection.
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1 % CSPOEBTHRMEMEEERGLREEMEEEFES T (Kaplan-Meier %)
Fig1 Postoperative disease-free survival and overall survival analyses of patients with low rectal cancer
undergoing CSPO (Kaplan-Meier method)

CSPO: Conformal sphincter preservation operation.
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Tab 3 Comparison of anal function between different groups of patients with low rectal cancer after CSPO

‘Wexner incontinence score

LARS score

Giroup Score, M(0,, 0 Score=10, n (%) Score, M (0,, 0) Score =30, 1 (%)

Overall N=214 5.50 (3.00, 9.00) 46 (21.5) 29.00 (20.00, 34.00) 99 (46.3)
Anastomotic method

Stapled N=128 5.00 (3.00, 9.00) 23 (18.0) 29.00 (22.00, 34.00) 61 (47.7)

Hand-sewn N=386 6.00 (3.00, 10.00) 23 (26.7) 29.00 (17.75, 34.00) 38 (44.2)

Statistic Z=—1.013 1 =2.347 Z=—0.348 £=0.249

P value 0.331 0.125 0.782 0.618
Transection method

TaCR N=96 5.00 (3.00, 8.00) 15 (15.6) 28.00 (16.25, 33.00) 40 (41.7)

PTCR N=118 6.00 (2.75, 10.00) 31(26.3) 29.50 (22.75, 34.00) 59 (50.0)

Statistic Z=—1.124 1 =3.555 Z=—1.979 L=1479

P value 0.261 0.059 0.048 0.224
Neoadjuvant radiotherapy

Yes N=90 7.00 (3.00, 10.00) 29 (32.2) 31.00 (21.5, 36.25) 49 (54.4)

No N=124 5.00 (2.00, 8.00) 17 (13.7) 29.00 (20.00, 32.00) 50 (40.3)

Statistic Z=—2.874 £ =10.591 Z=—2259 L =4.183

P value 0.004 0.001 0.024 0.041
Time period

Early-period N=107 6.00 (4.00, 10.00) 28 (26.2) 31.00 (25.00, 36.00) 60 (56.1)

Recent-period N=107 5.00 (2.00, 8.00) 18 (16.8) 25.00 (16.00, 32.00) 39 (36.4)

Statistic Z=—2.124 2 =2.769 Z=—3.525 £ =8.289

P value 0.034 0.096 <0.001 0.004

CSPO: Conformal sphincter preservation operation; TaCR: Transanal conformal resection; PTCR: Pull-through conformal resection.
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