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Systematic overview on results of

joint-preserving hip surgery

F
u
ß
z
e
i
l
e

Universitätsklinikum Tübingen
Orthopädische Klinik

© UNIVERSITÄTSKLINIKUM TÜBINGEN.

1

F
u
ß
z
e
i
l
e



pelvic osteotomy                

   
surgical hip 
dislocation     
    

arthroscopy  

FAI

dysplasia

complication
rates

survival
rates

conversion to
arthroplasty

function
& QoL

(PROMS)



03.03.26

Pelvic Osteotomy (hip dysplasia)

PAO Triple
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Complication grade   type     prevalence

1 Without clinical relevance  superficial wound infection     5 %
     heterotopic ossification 1°- 2°     2 - 15 %

2 Outpatient treatment  paresthesia NCFL      30 %
   or medication   paresis N. femoralis          2 – 6 %
     paresis N. ischiadicus      2 – 7 %
     deep wound infection      3 – 15 %
     discontinuity post. column     2 – 9 %

3 Surgical therapy or  DVT / PE       3 %
 hospitalization   heterotopic ossification 3° - 4°    1 – 9 %
     revision of non-union      1 %
     revision of hematoma      5 %
     intra-articular osteotomy     1 – 16 %

4 THA or life-threatening  necrosis acetabular fragment     4 %

Complications of PAO (modified according to Hanke et al 2021 – Sink-Classification)



Outcome of PAO  - osteotomy survival

meta-analysis of 24 studies
(3471 patients, 3655 hips)

mean follow-up duration 
54.2 mo (range: 1–336 mo)
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Ca  Calvert et al (1987)
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Outcome of all osteotomies



Outcome of PAO  - function & PROMS

transposition 
osteotomy

(type of PAO)
686 patients (882 hips) 

median f/u 12 y
(IQ range 7 – 16 y) 



Surgical hip dislocation (SHD)      mainly in FAI

Ganz et al 2001
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Complication grade   type     prevalence

1 Without clinical relevance  superficial wound infection     1 %
     bursitis trochanterica      13 %
     heterotopic ossification 1°- 2°     5 %

2 Outpatient treatment  partial neurapraxia      0 - 2 %
   or medication   

3 Surgical therapy or  heterotopic ossification 3° - 4°    1 %
  hospitalization   trochanteric fixation failure     1 – 2 %
     revision of hematoma      2 %
     removal of trochanteric screws    25 – 65 %
     arthroscopic adhesiolysis     6 %
     revision of IT band dehiscence

Complications of SHD (modified according to Hanke et al 2021 – Sink-Classification)



Outcome of SHD  -  survival



Outcome of SHD  - function & PROMS

75 patients (97 hips)
SHD 2001 - 2003

Mean f/u 11 y (10–13)



Arthroscopy         mainly in FAI

https://www.hss.edu/health-library/conditions-and-treatments/list/hip-arthroscopy
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Complication grade   type     prevalence

1 Without clinical relevance  superficial wound infection     < 1 %
     heterotopic ossification 1°- 2°     1 - 6 %
     instrument breakage      < 1%
     iatrogenic chondral / labral injury  3 % / 1-20 %
     hypothermia       3 %

2 Outpatient treatment  temporary / permanent nerve injury  2-7 % / < 1 %
   or medication   perineal skin damage      < 1 %
     deep wound infection      < 1 %
     DVT        1 – 4 % 

3 Surgical therapy or  heterotopic ossification 3° - 4°    < 1 %
  hospitalization   femoral neck fracture      < 1 %
     scrotal skin necrosis      < 1 %
     AVN        < 1 %
     extraarticular fluid extravasion    1 %
     

Complications of ASC (modified according to Hanke et al 2021 – Sink-Classification)



Outcome of ASC  -  survival

average follow-up (years)

systematic review

13 studies (1571 hips)
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Outcome of ASC  - function & PROMS

iHOT-33
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Co-factors influencing outcome in hip preservation surgery

• cartilage degeneration (osteoarthritis)

• lesions of labrum

• patient age

• comorbidities

• surgeon experience

• …



03.03.26

Osteoarthritis (osteotomy)
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Osteoarthritis (SHD & AS in FAI)

Authors      OP         n f/u(y)                           correlation
                           OA-grade & outcome (survival)

Gedouin (2010)     AS    100  OA grade 1 bad predictor
Steppacher (2015)    SHD     72       10    Tönnis <grade 1 bad predictor 
Sitterlee (2017)       SHD     43        4 OA bad predictor
Sogbei (2019)        meta-analysis Tönnis 2 and JSN <2mm are bad predictors
Büchler (2021)      AS        63       10 Tönnis 1 bad predictor 
Andronic (2022)       meta-analysis mixed outcomes in Tönnis >2
Sivasundaram (2022)     AS     50        5 Tönnis 0 better than Tönnis 1
Filan (2023)      AS     53   10 58% survival in Tönnis 2
Lee (2023)        meta-analysis „chondral damage is a predictor of failure“
Lerch (2023)      AS    107   3,5 MRI degeneration bad predictor
Ruzbarski (2023)     AS       782   4,2 JSN bad predictor, no strict 2mm-rule  

(Studien 2016-2024)
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Patient age (osteotomy)

“Age older than 25 years 
at the time of PAO

(OR 3.6; 95% CI, 1.3–9.8; p = 0.01) 
and … were associated 

with long-term failure…” 



03.03.26

Patient age (osteotomy)

106 PAO
2005 – 2010

mean age 27.1y (13-47y)WOMAC
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106 PAO
2005 – 2010

mean age 27.1y (13-47y)

• No difference in satisfaction

WOMAC

1,61± 0,7        1,65± 0,8     1,50± 0,75      1,54 ± 0,9 GTO (1-5)

Patient age (osteotomy)



Patient age (arthroscopy)

systematic review

13 studies (1571 hips)

f/u 5 – 20y



Patient age (arthroscopy)



Muli-factorial approach

Sex          age        co-factor
(female)   (years)

84%     20.9 ±9.6     BMI<19
95%     22.9 ±6.7   Pincer-FAI
71%     26.4 ±9.7    mixed FAI
76%     32.7 ±7.8   BMI>29, DM
57%     30.0 ±9.1     limited IR

5 clusters:

“Rochester Epidemiology Project”
1071 patients with mean f/u 24.7 ± 12.5 y

Machine Learning with 5 clusters
for prediction of OA-risk in FAI
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Learning curve

PAO Hip arthroscopy
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Summary

• Results of hip preserving surgery are generally good with
- low complication rates
- high survival rates & patient satisfaction

• Predictors for bad outcome are
- osteoarthritis (Tönnis > 1 and KL > 2)
- advanced patient age

• Need for multifactorial interpretation of results

• Respect learning curve
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Thank you very much 
for your attention




