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Effect of pelvic anatomical differences in 173 patients with low rectal cancer
on the duration of laparoscopic intersphincteric resection
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[ Abstract)] Objective To exploring pelvic anatomical differences in patients with
low rectal cancer and the effect on the duration of laparoscopic intersphincteric resection(ISR).
Methods Clinical data from patients with low rectal cancer who underwent laparoscopic ISR from

January 2017 to December 2022 in Zhongnan Hospital of Wuhan University were retrospectively
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collected. The 17 pelvic parameters such as pelvic inlet, pelvic outlet and pelvic depth etc. were
measured from axial, sagittal and coronal positions based on CT/MRI. A comparative analysis of
male and female pelvic anatomy was also performed to explore the factors affecting the duration
of surgery through multiple linear regression. Results A total of 173 patients with low rectal
cancer were included, of whom 107(61.8%) were male and 66(38.2%) were female, with a mean
patient age of (58.06+9.91) years, BMI (22.65+3.15) kg/mz, operative time of (271.53+53.74) min.
In the comparison of pelvic anatomical differences, the differences in 15 pelvic parameters such as
pelvic inlet, pelvic outlet and pelvic depth were statistically significant between patients of different
genders. Multiple linear regression analysis showed that the smaller intertuberous distance
[95%CI(-25.554, -3.671), P=0.009] was an independent risk factor for longer operative time in
male patients. The shallower sacral depth [95%CI(-166.166,-33.894), P=0.004] and larger angle o
[95%CI(0.051, 5.499), P=0.046] were independent risk factors for prolonged operative time in female
patients. Shallower sacral depth [95%CI(-95.657, -18.082), P=0.004], larger angle B [95%CI(0.258,
7.048), P=0.035], smaller angle & [95%CI(-6.034, -0.627, P=0.016], smaller interberous
distance [95%CI(-18.589, -2.511), P=0.010] and larger mesorectal fat area (P=0.043)
were independent risk factors for prolonged operative time in patients with low rectal cancer.
Conclusion The pelvic anatomy of patients with low rectal cancer differs significantly between
genders, and anatomical factors affecting the duration of laparoscopic ISR vary among patients of
different genders. Sacral depth, angle 3, angle J, intertuberous distance and mesorectal fat area are
independent factors affecting operative time. Attention to these pelvic anatomical differences is

important to guide clinical decision-making and improve surgical safety.
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Figure 1. Definition and measurement methods of the pelvis in one dimension
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Figure 2. Two—dimensional and three—dimensional measurements of the pelvis
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Table 1. Comparison of clinical and pelvic anatomical parameters between male and female patients

I H AR BAHE (n=173) Bk C107641]) Lk (666 ) HH plE

WS (%) 58.06 +9.91 59.07 + 10.10 56.41 +9.44 1.728 0.086
BMI (kg/m®) 22.65 +3.15 22.67 +3.24 22.62 £3.03 0.092 0.927
TFARAFE] (min) 271.53 +53.74 273.64 + 54.05 268.56 + 53.99 0.601 0.549
AR (ml) 153.12 + 107.00 160.65 + 121.49 137.88 + 77.41 1.361 0.175
H#HEAD (em) 11.62 + 1.05 11.23 £ 0.83 12.26 + 1.05 -7.125  <0.001
BT (em) 8.32+0.77 8.17 +0.77 8.55+0.71 -3.317 0.001
BERE (em) 1220 +1.19 1237+1.14 11.94+1.22 2.370 0.019
HEE (em) 3.87 +0.59 3.95 +0.64 3.73 £0.48 2.359 0.019
MEEEAEKE (em) 4.92+0.59 5.13 +0.50 4.58 +0.55 6.780  <0.001
a (°) 88.91 +9.67 90.43 +9.47 86.45 +9.57 2.674 0.008
B (°) 43.17 £ 6.70 4441 +6.83 41.15+6.00 3.184 0.002
vy (%) 11422 +11.54 111.60 + 11.56 118.47 +10.22 -3.968 <0.001
3 (°) 113.08 £9.95 112.99 + 10.34 11321 £9.36 -0.140 0.889
IN=FiiNG) 120.15 + 12.34 121.96 + 12.24 117.21 +12.02 2.493 0.014
ATEEILAAEE (°) 134.20 + 38.71 137.44 + 48.48 128.96 + 9.34 1.403 0.006
AE AR (em ) 11.75 + 1.47 11.15+1.24 12.72 +1.29 -7.930  <0.001
ALE AL (em) 1045+ 1.21 9.84 +0.89 11.44 £0.97 -11.083  <0.001
FIENEWITA (em®) 19.74 £ 5.92 20.80 + 6.29 18.01 +4.84 3.082 0.002
HHAEM (em’) 884.10 + 167.38 815.50 + 124.31 995.33 + 169.18 -8.033  <0.001
B (em® ) 84.31 +9.80 83.73 £9.34 85.24 +10.52 -0.979 0.329
HEEXHEH (em?) 32.01 +5.55 32.88 +5.57 30.61 +5.28 2.655 0.009
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Figure 3. MRI sagittal pelvis images of different genders
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Table 2. Multiple linear regression analysis of pelvic anatomical measurements affecting operative time

JSYN S Bk Lk
A2
B B (95%CI) P B1H (95%CI) Pff B1EH (95%Cl) Pl
W (%) 5.191 (-12.830, 23211) 0.570 -5.139 (-28989, 18711) 0.670 18.808 (-14.226, 51.842) 0.258

0.969 (-1.863, 3.800) 0.500 2.186 (-1.589, 5.960) 0.253 -2.496 (-7.810, 2.819) 0.349
15.437 (0247, 31.120) 0.054 14519 (-10413, 39451) 0250 11376 (-14.979, 37.731) 0.389
-11.539 (26506, 3428) 0.130 -6.325 (28434, 15784) 0.571 -19.18 (-45.178, 6.817) 0.144
HAERE (cm) 1.218 (-16.472, 18.908) 0.892 -13.562 (-37.300, 10.176) 0.259 15.697 (-18.607, 50.001) 0.362
R (em) -56.870 (95657, -18.082) 0.004 -29293 (-81.348, 22.762) 0.266 —10003 (-166.166, —33.894) 0.004
HEEEAREE (em) 17012 (-5.553, 39.577) 0.138 11974 (-17.830, 41.778) 0.427 18.867 (-25.679, 63.413) 0.398

BMI (kg/m®)
HEEAD (em)
T (em)

a (°) 1.402 (0316, 3.120) 0.109 -0.211 (-2.718, 2.296) 0.867 2.775 (0.051, 5.499) 0.046
B (°) 3.653 (0.258, 7.048) 0.035  3.090 (-1.394, 7.574) 0.174 4.355 (-3.019, 11.728) 0.241
vy (°) -0.142 (-1.703, 1.420) 0.858 -0.257 (-2.266, 1.753) 0.800 —0.531 (-3.827, 2.765) 0.747
3 (°) -3.330 (-6.034, -0.627) 0.016 -2.222 (-5.754, 1.310) 0215 -5.126 (-10.321, 0.068) 0.053
TEfMA () 0.185 (-0.619, 0.989) 0.650  0.540 (-0.529, 1.609) 0.318 -0.335 (-1.886, 1.216) 0.666

ATRMAEE (° ) —0.058 (=0.274, 0.159) 0.601  0.003 (-0.228, 0.234) 0.982 -0.204 (-1.821, 1.412) 0.800
ARELEATEIEE (em)  —10550 (-18589, -2.511) 0.010 -14613 (25554, -3671) 0.009 -0.237 (-15.298, 14.825) 0.975
AREPEEIRE (em)  6.328 (—4.702, 17.357) 0.259 13.803 (1311, 28.918) 0.073 -1.067 (-20.016, 17.883) 0.910

ZIEHRHEA (e ) 1.444 (-0.136, 3.024) 0.043  1.198 (-0.804, 3.200) 0.237 2.148 (-1.077, 5.373) 0.187
BEAEM (em®) -0.011 (-0.100, 0.077) 0.799 -0.039 (-0.188, 0.111) 0.609  0.053 (-0.085, 0.191) 0.442
B (e ) =0.151 (=1.172, 0.869) 0.770  0.031 (-1.444, 1.507) 0.966 -0.421 (-2.097, 1.254) 0.615

MEEXEAH (em® ) =0.059 (=2.793, 2.675) 0.966 0.754 (-3.074, 4.581) 0.696 —-0.358 (-5.120, 4.405) 0.881
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