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Investigation of the mechanism of hip joint stability for safe spreading of hip
arthroscopic surgery

Utsunomiya, Hajime
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In this study, we investigated the effects of capsulotomy on hip joint
instability and the impact of capsular repair on i1ts improvement. We used fresh-frozen cadaveric hip
joints and conducted analyses using a 6 degrees of freedom robotic arm. The results revealed that
capsulotomy brings about significant changes in hip joint stability. In particular, performing a
capsulotomy that completely damages the iliofemoral ligament leads to significant hip joint
instability. Regarding capsular repair techniques, while conventional suturing methods showed no
significant difference in instability compared to capsulotomy alone, it was evident that certain
repair methods significantly improved instability compared to capsulotomy alone.
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2 A: Intact, B:

Decreases in Range of Motion and FHT Versus the 5-cm Capsulotomy State®

ROM Decrease, deg (P Value)

Test Standard Suture Shoelace Suture Double Shoelace Quebec City Slider
Flexion 0.4 (.967) 1.7 (.012) 1.8 (.004) 1.7 (.009)
Extension 2.6 (.652) 6.3 (.003) 7.3 (<.001) 8.1 (<.001)
Abduction 0.6 (.618) 0.7 (.363) 1.3 (.009) 1.0 (.100)
Adduction 2.6 (.419) 3.1(.207) 4.3 (.027) 4.8 (.008)
External rotation 4.1 (.247) 8.1 (.001) 7.8 (.001) 10.2 (<.001)
Internal rotation 0.1 (>.999) 0.2 (>.999) 0.4 (.980) 0.2 (.999)
Abduction at 45° of flexion 0.4 (.702) 0.6 (.341) 1.0 (.012) 0.8 (.065)
Anterior impingement 0.1 (.968) 0.1 (.854) 0.1 (.826) 0.1 (.964)
Log roll 1.4 (.187) 2.6 (.001) 3.0 (<.001) 2.6 (<.001)
Significant decreases’ 0/9 4/9 /9 5/9

FHT Decrease, mm (P Value)

Distraction 0.8 (.053) 1.8 (<.001) 2.2 (<.001) 1.9 (<.001)
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A State Effect Plot
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Appendix Figure A1. Modeled independent effect plots for 3-factor linear mixed effects models of FHT norm in millimeters. Effect
plots: (A) state, (B) adduction, and (C) flexion. Dots represent model estimates for each state when adduction and flexion effects are
averaged. Error bars represent 95% Cls for the estimate. *Significant from native. *Significant from laxity. *Significant from
standard. ®Significant from shoelace. ASignificant from double shoelace. *Significant from QCS. FHT, femoral head translation;
QCS, Quebec City slider.

3 status

periacetabular capsular access VAS

score periacetabular capsular access

Interportal Periportal P
| casulotomy  capsulotomy
- 18 Pts undergoing A4 383+16.8 423178  0.0068
Bilateral hip AS VAS Postop 1 6.1+2.8 42+25 0.11
« 2 staged
e First: Interportal  VAS Postop 3 51%26 32%15 0.12
o gl Periportal VAS Postop 7 41+14 1411 0.002
» Duration 4 years DUratonior e | e | o
° Number Of ptS 10 hospitalization ’ ’ ’ ’ ’
cases Surgical time 155+43.2 143+25.7 0.48

From Surgery to walk
without canes.

Sex M/F 4/5 4/5

54+40.5 14.9+£10.6 0.022
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