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Effects of modified pelvic floor reconstruction on systemic stress and pelvic floor

muscle strength in elderly patients with severe pelvic organ prolapse
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[ Abstract] Objective To study the effects of modified pelvic floor reconstruction on systemic stress, pelvic floor muscle strength,
and surgical outcomes in elderly patients with severe pelvic organ prolapse (POP). Methods A total of 146 elderly patients with
predominant anterior vaginal wall prolapse accompanied by varying degrees of uterine prolapse and posterior vaginal wall prolapse admitted
to Shanghai First Maternity and Infant Hospital from June 2021 to June 2024 were selected as study subjects. According to the surgical
procedure, they were divided into a modified reconstruction group ( modified pelvic floor reconstruction with transvaginal implantation of
TiLOOP mesh, n=80) and a control group (vaginal hysterectomy combined with vaginal wall repair, n=66). Perioperative indicators
were collected in both groups. Systemic stress response in the two groups was evaluated at 1 day after surgery, pelvic floor muscle strength
at 3 months after surgery, and anatomical recovery conditions of pelvic organ prolapse quantitation (POP-Q) sites at 1 year after surgery.
Cure rates at 3 months, 6 months, and 1 year after surgery and postoperative complications were statistically analyzed. Data analysis was
performed by using SPSS 27. 0. Depending on the data type, between-group comparisons were conducted using the independent samples
i-test, paired samples i-test, Chi-square test, or Fisher’s exact test. Results The modified reconstruction group had significantly shorter
surgical time, postoperative anal exhaust time, and postoperative hospital stay, less intraoperative blood loss, and lower numeric rating

scale (NRS) scores at 48 h after surgery than the control group (all P<0.05). At 1 day after surgery, the levels of peripheral blood
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corticosteroids (Cs) and adrenocorticotropic hormone ( ACTH) in the two groups increased compared with those in the same group before
treatment, and the levels of peripheral blood Cs and ACTH in the modified reconstruction group were lower than those in the control group
(both P<0.05). At 3 months after surgery, resting tension, dynamic tension, contractility and electromyographic potential of pelvic floor
muscles increased in the two groups compared with values before surgery, and the indicators in the modified reconstruction group were
higher than those in the control group (all P<0.05). At 1 year after surgery, the anatomical positions of POP-Q pelvic sites were signifi-
cantly improved in the two groups compared with those before surgery, and the anatomical positions of POP-Q pelvic sites were better in
the modified reconstruction group than those in the control group (all P<0.05). There was no statistical significance in the cure rate
between the two groups at 3 months after surgery (P=0. 845). The cure rates in the modified reconstruction group at 6 months and 1 year
after surgery were higher than those in the control group (both P<0.05). No pelvic organ injury occurred in either group during surgery,
and there were no statistical differences in the incidence of postoperative complications (all P>0.05). Conclusion Modified pelvic floor

reconstruction has less surgical trauma and lower systemic stress response, and can effectively enhance the pelvic muscle strength in elderly

patients with severe POP, restore the anatomical positions of POP-Q pelvic sites, and provide stable efficacy at 1 year after surgery.
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Table 1  Comparison of baseline data between two groups

Ttem Modified reconstruction group(n=2380) Control group(n=66) /X2 P value

Age(years, x+s) 64.49+3.49 65.31+£4.45 1.248 0.214
BMI(kg/m?, x+s) 23.19+£2.73 23.35£3.02 0.336 0.737
Duration of menopause( years, x+s) 16.39+5.43 16.84+5.19 0.509 0.612
Course of pelvic organ prolapse( years, x+s) 3.16+0.84 2.94+0.71 1.688 0.094
Gravidity (times, x+s) 3.19+1.07 3.23+1.13 0.219 0.827
Parity (times, x+s) 1.69+0.64 1.65+0.39 0.444 0.658
Hypertension[ n( %) ] 30(37.50) 21(31.82) 0.514 0.474
Diabetes mellitus[ n( %) ] 17(21.25) 16(24.24) 0.185 0.667
Chronic bronchitis[ n( %) ] 10(12.50) 7(10.61) 0.126 0.723
Chronic constipation[ n( %) ] 21(26.25) 22(33.33) 0.873 0.350
Anterior vaginal wall prolapse POP-Q grading[ n(% ) ] 1.130 0.288

i 39(48.75) 38(57.58)

v 41(51.25) 28(42.42)
Uterine prolapse POP-Q grading[ n(%) ] 1.161 0.762

I 6(7.50) 6(9.09)

I 16(20.00) 10(15.15)

1 43(53.75) 40(60.61)

v 15(18.75) 10(15.15)
Posterior vaginal wall prolapse POP-Q grading[ n(%) ] 1.786 0.181

I 50(62.50) 34(51.52)

I 30(37.50) 32(48.48)
Vault prolapse POP-Q grading[ n(%) ] 0.956 *

0 70(87.50) 56(84.85)

I 7(8.75) 6(9.09)

I 1(1.25) 1(1.52)

1 1(1.25) 1(1.52)

v 1(1.25) 2(3.03)

BMI; body mass index; POP-Q: pelvic organ prolapse quantitation. * Fisher’s exact probability test.
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Table 2 Comparison of perioperative indicators between two groups (xts)
Sureical ti Intraoperative  Pain NRS score  Postoperative Highest body Urinarycatheter ~ Postoperative
Group n kur?((;m_ )1me blood loss at 48 h after anal exhaust  temperature within indwelling hospital stay
i (ml) surgery ( points ) time(d) 3 d after surgery(°C) time(d) (d)
Modified reconstruction 80  67.75+13.07 90.63+19.33 3.79+0.87 3.46+0.73 37.77+1.03 4.39+1.42 527+1.64
Control 66  91.63+12.39  123.15+20.66 5.67+1.79 4.69+0.66 37.82+1.01 4.45+1.29 6.67+1.37
t 11.248 9.807 8.286 10.578 0.294 0.265 5.524
Pvalue <0.001 <0.001 <0.001 <0.001 0.769 0.792 <0.001
NRS: numeric rating scale.
®3 PMABEFANHKFILR
Table 3 Comparison of surgical stress between two groups (xts)

Before surgery

1 d after surgery

Group n

Cs(pg/ml) ACTH(nmol/L) Cs(pg/ml) ACTH (nmol/L)
Modified reconstruction 80 345.54+34.63 26.15+6.79 463.15+49.69 * 44.46+9.56 "
Control 66 347.46+40.66 25.94+7.03 546.45+53.33 " 58.78+10.33 "
t 0.308 0.183 9.753 8.685
P value 0.758 0.855 <0.001 <0.001
Cs: corticosteroid; ACTH: adrenocorticotropic hormone. Compared with before surgery, * P<0. 05.

x4 WMABEZRNNALLE
Table 4 Comparison of pelvic floor muscle strength between two groups (x+s)

Before surgery

3 months after surgery

Group N Static Dynamic Contraction Muscle Static Dynamic Contraction Muscle
tension tension force potential lension lension force potential
(g/em?) (g/em?) (g/em?) (pV) (g/em?) (g/cem?) (¢/em?) (pV)
Modified reconstruction 80 113.15+£16.59 193.45+21.67 197.69+19.37  11.06+2.19  177.43+£26.79" 245.39+27.69" 277.43+21.97* 16.36+2.27"
Control 66 114.05+17.03 192.39+22.31 199.01+20.36  11.12+1.87  141.19+14.67" 213.65+24.52" 221.75+22.63 " 13.04+1.96"
t 0322 0.290 0.400 0.176 9.836 7.256 15.035 9.349
P value 0.748 0.772 0.689 0.861 <0.001 <0.001 <0.001 <0.001

Compared with before surgery, * P<0. 05.
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Table 5 Comparison of anatomical recovery conditions of POP-Q pelvic sites between two groups (xxs)

Before surgery

Group n

Aa Ba C D Ap Bp
Modified reconstruction 80 1.21+0.23 0.46+0.12 1.74+0.21 0.74+0.16 1.57+£0.27 0.23+0.04
Control 66 1.23+£0.31 0.45+0.11 1.79+0.19 0.77+0.19 1.55+0.25 0.24+0.06
t 0.447 0.520 1.494 1.036 0.461 1.202
P value 0.656 0.604 0.137 0.302 0.646 0.231

1 year after surgery
Group n

Aa Ba C D Ap Bp
Modified reconstruction 80 -2.77+0.31" -2.82+0.31" -6.65+1.17" 2.73+£0.57" -2.94+0.63" -2.73£0.43"
Control 66 -1.76+0.32 " -2.25+0.33" -4.57+£1.26" 2.04+0.53 " -2.25£0.59 " -2.26+0.42"
t 19.309 10.739 10.325 7.513 6.777 6.642
P value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Aa: anterior vaginal wall 3 cm proximal to hymen; Ba: most distal (lowest) point of the upper anterior vaginal wall between Aa and C; C: cervix or vaginal

cuff; D posterior fornix( douglas pouch level ) /site of uterosacral ligament attachment; Ap: posterior vaginal wall 3 ¢cm proximal to hymen; Bp: most distal

(lowest) point of the upper posterior vaginal wall between Ap and C. Compared with before surgery, * P<0. 05.

x6 MABZFRTXRER
Table 6  Comparison of cure rate between two groups

[n(%) ]

3 months after 6 months after 1 year after

Group n
surgery surgery surgery
Modified reconstruction 80  78(97.50) 77(96.25) 76(95.00)
Control 66  64(96.97) 55(83.33) 49(74.24)
X? 0.038 6.960 12.654
P value 0.845 0.008 <0.001
3 % ik
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