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Willkommen zum 82. Jahreskongress

Liebe Kolleginnen und Kollegen,

Endlich ist es wieder so weit: Ich freue mich, Euch moglichst zahlreich end-
lich wieder in praesentiam am diesjahrigen 82. Jahreskongress in Basel
begrissen zu dirfen. Wie bei der letzten Mitgliederversammlung festge-
legt, werden wir dieses Jahr zwei fur uns alle wichtige Themen bespre-
chen.

Orthopédie - quo vadis? Wie wird sich unsere Spezialitat in den kommen-
den Jahren entwickeln? Wie kénnen wir eine gute Weiterbildung mit ge-
nlgender chirurgischer Exposition garantieren, trotz Arbeitszeitvermin-
derung und Plethora von Assistenten und Oberdrzten? Wie kdnnen wir
unsere fertig ausgebildeten Oberirzte und Leitenden Arzte an den gros-
sen Hausern halten und wie kdnnen wir mit in der Schweiz ausgebildeten
Kollegen leitende Positionen in wichtigen Kliniken besetzen? Warum hat
die Attraktivitdt von leitenden Stellen abgenommen und warum sind
diese schwierig zu besetzen?

Im zweiten Hauptthema bearbeiten wir die Frage: Trauma oder degene-
rativ. Ist eine Rotatorenmanschettenruptur immer degenerativ? Wie
sieht es mit der Begutachtung solcher Lasionen aus? Wie konnen wir un-
sere Patienten am besten betreuen? Was sagt die moderne Literatur? Wie
sieht es versicherungstechnisch aus?

Neben diesen Hauptthemen wird es ICL’s geben, welche wie jedes Jahr
auf hochstem Niveau wichtige Informationen liefern werden.

Die MEM-Lecture wird dieses Jahr von einem hdchst ehrwiirdigen Kolle-
gen aus Oxford gehalten werden. Mister Martin McNally wird Gber seine
immense Erfahrung bei der Behandlung von akuten aber auch chroni-
schen Infektionen des Bewegungsapparates berichten. Ich kann es kaum
erwarten, diesem brillanten Sprecher gebannt bei seinem Ruiickblick auf
die Entwicklung der modernen septischen Knochenchirurgie zuzuhéren.

Speziell freut es mich, dass wir dieses Jahr zum ersten Mal einen speziel-
len Workshop fiir unsere Kolleginnen organisieren kénnen. Es ist der aus-
driickliche Wunsch des Vorstandes der Gesellschaft, eine Plattform fur
weibliche Orthopadinnen zu schaffen, um Frauen in unserer Spezialitat
optimal wahrend der Weiterbildung aber auch in der spateren Karriere-
planung zu unterstiitzen. Im Anschluss an den Workshop soll eine Arbeits-
gruppe gegriindet werden, welche als Ansprechpartnerin mit dem Vor-
stand Bediirfnisse und Wiinsche der Kolleginnen diskutieren kann.

Eine Vorschau der diversen eingereichten (ersten) Freien Mitteilungen
und Poster ist in dieser Abstract-Ausgabe abgebildet. Herzlichen Dank fiir
die zahlreichen spannenden Beitrage, welche jedes Jahr wiederum einen
Grossteil des Kongressprogramms bilden.

Ich freue mich enorm auf diese 3 Tage am Rheinknie und Euch wiederum
vor Ort anzutreffen.

Prof. Dr. med. Olivier Borens

Prasident swiss orthopaedics
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Bienvenue au 82¢ congrés annuel

Chers et chéres collegues,

Nous y voila enfin: Je me réjouis de pouvoir vous accueillir le plus nom-
breux possible a Praesentiam lors du 82e congres annuel de cette année
a Bale. Comme convenu lors du dernier assemblée générale, nous abor-
derons cette année deux thémes importants pour nous tous.

Orthopédie - quo vadis? Quelle évolution notre spécialité connaitra-t-
elle dans les années a venir? Comment pouvons-nous garantir une bonne
formation postgraduée avec une exposition chirurgicale suffisante, mal-
gré la réduction du temps de travail et la pléthore de médecins-assistants
et de chefs de clinique? Comment pouvons-nous garder nos chefs de cli-
nigue et nos médecins-chefs dont la formation est terminée au sein des
grands établissements et comment pouvons-nous occuper des postes de
direction au sein d’importantes cliniques avec des collégues formés en
Suisse? Pourquoi l'attractivité des postes de direction a-t-elle diminué et
pourquoi ces postes sont-ils difficiles a pourvoir?

Nous aborderons en tant que second théme principal la question sui-
vante: Traumatique ou dégénératif. Une rupture de la coiffe des rota-
teurs est-elle toujours dégénérative? Qu'en est-il de I'expertise de telles
lésions? Comment pouvons-nous prendre en charge au mieux nos pa-
tients? Que dit la littérature moderne? Qu'en est-il du point de vue des
assurances?

QOutre ces themes principaux, auront lieu des ICL qui, comme chaque an-
née, fourniront des informations importantes au plus haut niveau.

Cette année, la conférence MEM sera animée par un collégue trés hono-
rable d'Oxford. Monsieur Martin McNally parlera de sa riche expérience
dans le traitement des infections aigués et chroniques de I'appareil loco-
moteur. J'ai hate d'écouter ce brillant orateur retracer I'évolution de la
chirurgie osseuse septique moderne.

Je me réjouis tout particulierement a I'idée de pouvoir organiser pour la
premiére fois cette année un atelier spécial pour nos collégues de la gent
féminine. Le comité directeur de la société souhaite expressément créer
une plateforme pour les femmes orthopédistes afin de les soutenir de ma-
niere optimale dans notre spécialité pendant leur formation postgraduée,
mais aussi au cours de leur carriére. A l'issue de I'atelier, un groupe de
travail qui aura pour mission de discuter des besoins et des souhaits de
nos collegues femmes avec le comité directeur verra le jour.

Un apergu des (premiéres) communications libres et des posters soumis
est présenté dans ce numéro de I'Abstract Supplementum. Nous vous re-
mercions chaleureusement pour les nombreuses contributions passion-
nantes qui constituent chaque année une grande partie du programme
du congreés.

Je me réjouis de vous rencontrer de nouveau sur place lors de ces trois
jours au coude du Rhin.

Meilleures salutations,

Prof Dr méd. Olivier Borens

Président swiss orthopaedics

Published under the CC license “Attribution - NonCommercial — ShareAlike 4.0".
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FREE COMMUNICATIONS: SHOULDER / ELBOW PART 1

FMO001*

Une dose unique d'acide tranexamique réduit les pertes sanguines
apres arthroplastie d'épaule inversée ou anatomique: essai con-
trélé randomisé (11281)

Benoit Borner; Grégory Cunningham
Introduction

La formation d'hématomes et la nécessité de transfusions sanguines sont
des complications fréquemment rencontrées aprés une arthroplastie de
I'épaule. L'acide tranexamique (tranexamic acid — TXA) a été largement
utilisé dans les arthroplasties de la hanche et du genou pour réduire les
pertes sanguines périopératoires. Le role du TXA est encore en cours
d'établissement dans I'arthroplastie de I'épaule.

Methods

Nous avons mené un essai contrélé randomisé en double aveugle compa-
rant le TXA intraveineux au placebo chez 60 patients subissant une arthro-
plastie primaire anatomique ou inversée de I'épaule. Parmi ces patients,
29 ont regu un placebo tandis que 31 ont regu une dose unique de 2 g de
TXA intraveineux. Les caractéristiques démographiques des patients, ainsi
que le débit du tube de drainage, la perte de sang, la formation d'héma-
tomes, le besoin de transfusion, la durée de I'hospitalisation et la douleur
ont été enregistrés. Les patients ont été suivis pendant 12 semaines pour
évaluer |'apparition de complications.

Results

Les patients qui ont recu du TXA démontraient une extériorisation par
drain plus faible a tous les points de temps: 41 mL contre 133 mL a 6
heures, 75 mL contre 179 mL a 12 heures, et 94 ml contre 226 ml a 24
heures (P <0.001 pour tous). lls avaient également un taux d'hémoglobine
(Hb) postopératoire plus élevé (12.3 g/dL contre 11.4 g/dL, P = 0.009), un
changement plus faible du taux d'Hb (1.7 g/dL contre 2.3 g/dL, P = 0.011),
une perte totale d'Hb plus faible (0.078 g contre 0.103 g, P = 0.042), une
perte de volume sanguin plus faible (0.55 L contre 0.74 L, P = 0.021), un
taux d'hématocrite postopératoire plus élevé (36.7% contre 34.6%, P =
0.020), et une chute d'hématocrite plus faible (5.4 % vs. 7.6 %, P = 0.022).
Il n'y a pas eu de différence significative dans le score de douleur ou la
durée du séjour a I'nopital, et aucun patient n'a eu besoin d'une transfu-
sion.

Conclusion

Une dose unique de 2 g de TXA intraveineux diminue la perte de sang et
le débit du tube de drainage dans les arthroplasties primaires anato-
miques et inversées de I'épaule. Aucune différence n'a été détectée dans
la survenue de complications, le besoin de transfusion, le score de douleur
ou la durée de I'hospitalisation. Avec les preuves de plus en plus nom-
breuses maintenant disponibles, les patients subissant une arthroplastie
primaire élective de I'épaule devraient recevoir du TXA intraveineux pour
diminuer la perte de sang périopératoire.

FMO002

Methods

A total of 854 primary RTSAs were implanted between 2005 and 2018 in
a single shoulder unit of a tertiary referral hospital and retrospectively re-
viewed for the incidence of ASF and ASR. ASR was defined as pain at the
acromion or scapular spine after fracture exclusion on CT scans. The ASF
group was matched to a control group. Preoperative and postoperative
radiographs were analyzed for radiographic predictors of ASF or ASR. The
impact of ASF and ASR, operative versus non- operative treatment and
fracture union on clinical outcome (Constant-Murley-Score, Subjective
Shoulder Value and range of motion) with minimum follow-up of 2 years
was analyzed.

Results

A total of 46 ASF (5.4 %) in 44 patients and 44 ASR (5.2%) in 43 patients
were detected at a mean of 16 + 24 months and 20£23 months postoper-
ative, respectively. Predictive radiographic factors were an increased crit-
ical shoulder angle (CSA) and lateralization shoulder angle (LSA). The over-
all union rate was 55% (22/40) but significantly higher following operative
treatment (9/11, 82%) compared to non- operative treatment (13/29,
45%). Patients with ASF/ASR demonstrated inferior clinical outcome (CS
44 + 21 and 48 + 18; SSV 52 + 25 and 57 = 27) compared to the control
group (CS 66 * 14; SSV: 82 + 22) independent of bony union or treatment
at mean of 59 + 33 months (ASF) and 61 + 38 months (ASR).

Conclusion

ASF and ASR are frequent complications following RTSA implantation with
similar poor clinical outcome measures. The healing rate was shown to be
much higher with a surgical approach. Nevertheless, fracture consolida-
tion does not result in better clinical outcomes compared with nonunion.

FMO003

Incidence, radiographic predictors and clinical outcome for acro-
mial stress reaction and acromial fractures in reverse total shoul-
der arthroplasty (11118)

Philipp Kriechling; Sandro Hodel; Alexander Paszicsnyek; Ines Schwihla; Paul
Borbas; Karl Wieser

Balgrist University Hospital, Zurich, Switzerland

Introduction

Acromial and scapular spine fractures (ASF) are known complications fol-
lowing implantation of Reverse Total Shoulder Arthroplasty (RTSA). The
entity of acromial stress reaction (ASR) without fracture has recently been
described. The purpose of this study was to analyze the incidence, radio-
graphic predictors, treatment options, healing rate and clinical outcome
of ASF and ASR compared to a control group.
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Total shoulder arthroplasty with a new cementless glenoid compo-
nent. Short term results (11412)

Richard Nyffeler'; Georges Kohut?

" Orthopddie Sonnenhof; 2 Clinique Générale Ste-Anne

Introduction

Glenoid loosening is the most common complication of anatomic total
shoulder replacement. Medical companies are therefore looking for new
solutions. The aim of this study was to evaluate the clinical and radiologi-
cal short-term results of a new cementless glenoid component.

Material and Methods

The glenoid component is made of highly cross-linked polyethylene with
vitamin E and has a thin layer of non-correlating, individually anchored
titanium particles on the backside and on the two fixation pegs. It is a
mono-block implant. The primary stability is ensured by the press-fit of
the pegs. The macrostructure and the coating promote osteointegration
and secondary stability. Thirty-three patients (19 women and 14 men)
with an average age of 66 years (range 52 to 76 years) were treated with
this implant and have a minimum follow-up of 12 months. The initial di-
agnosis was primary osteoarthritis in 30 and posttraumatic osteoarthritis
(fracture sequelae) in 3 cases. Seventeen patients had a physiologic gle-
noid version (type Al or A2) and 16 patients had eccentric glenoid wear
(type B2, B3 or D). In 20 cases, the component was fixed directly on the
native bone after minimal reaming. In thirteen cases, additional bone aug-
mentation was done with a structured graft (13) or with bone chips (2)
from the humeral head. This off-label procedure was performed to im-
prove the component seating or to correct a non-physiologic glenoid ver-
sion. The coating was sufficient to hold the added bone in place without
additional fixation.

Results

There were no intra- or postoperative complications. After one year, all
patients were satisfied with their result. All glenoid components were ra-
diographically stable. No radiolucent lines around the pegs and no graft

Published under the CC license “Attribution - NonCommercial — ShareAlike 4.0".
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resorptions were detectable. Abnormal glenoid version could be cor-
rected in 15 cases.

Conclusions

Early results of this new glenoid component are promising. The cement-
less fixation seems to work well and the coating on the backside allows
the use of autografts to compensate for eccentric glenoid wear and to re-
center the joint by bone apposition instead of bone resection. At the mo-
ment, however, bone grafting with the use of this component is still an
off-label procedure.

FM004

FMO005

Reverse total shoulder arthroplasty in wheelchair-dependent pa-
tients: a matched cohort study (11184)

Anna-Katharina Calek'; Bettina Hochreiter; Laura Victoria Saager; Philipp
Kriechling; Florian Grubhofer; Karl Wieser

"Universitétsklinik Balgrist

Background

Shoulder function in wheelchair-dependent patients is critical for preserv-
ing independence and quality of life. The purpose of this study was to re-
port the revision rate as well as clinical and radiological outcome in wheel-
chair-dependent patients treated with RTSA and to compare them to an
ambulating population.

Methods

Prospectively obtained data of 21 primary RTSAs in 17 wheelchair-de-
pendent patients with a median age of 72,4 years (range: 49-80) and min-
imum follow up of 2 years were analyzed retrospectively. Revision rate,
clinical (Subjective Shoulder Value = SSV, relative Constant-Murley Score
= rCS, wheelchair user’s shoulder pain index = WUSPI) and radiological
(glenoid loosening, scapular notching, glenoid inclination) outcome as
well as implant-related parameters (baseplate peg length, glenosphere
size, bony augmentation) were compared with a 2:1 matching cohort of
42 ambulating patients with a median age of 72,5 years (range: 56-78).

Results

Revision rate was 9.5% in both cohorts. In the wheelchair cohort two
shoulders had to be revised due to a complete baseplate dislocation. In
the matching cohort four shoulders had to be revised due to one pros-
thetic dislocation, one traumatic and one atraumatic scapular spine frac-
ture with glenoid baseplate dislocation and one fracture of the greater
tuberosity.

Median preoperative SSV and rCS did not differ significantly between co-
horts. Postoperative SSV was also comparable (wheelchair: median 70
(range: 10-99) vs. matching: median 70 (30-100), p = n.s.). Relative CS was
significantly lower in the wheelchair cohort (65% vs. 81.4%, p = 0.004).
Median postoperative WUSPI was 35 points (range: 13-40) for difficulty
and 0 points for pain (range: 0-29). The highest difficulty and pain were
found for: “hygiene behind the back” and “propulsion of wheelchair up a
ramp or on uneven surface”. Glenoid loosening, scapular notching and
postoperative baseplate inclination did not differ significantly between
cohorts. In the wheelchair cohort, glenoid autograft augmentation (38.1%
vs 7.1%, p = 0.002) and implantation of baseplates with longer pegs were
performed more often (2 25mm: 38.1% vs. 7.1%, p = 0.004).

Conclusion

RTSA is a valuable therapeutic option for the treatment of advanced OA
or irreparable rotator cuff tears in wheelchair-bound patients with high
patient satisfaction. Postoperatively, poorer function and a higher rate of
baseplate dislocations might be anticipated compared to ambulating pa-
tients.

Swiss Medical Weekly 2022;152 (Suppl. 259) ¢ www.smw.ch

Lateralisierte inverse Schulterprothese vs. inv. Schulterprothese
mit Lat. Dorsi transfer fiir Defektarthropathie mit ARO Lag — Aus-
senrotationsverbesserung ohne Entwicklung eines Innenrotations-
defizits (11372)

Florian Freislederer'; Philipp Moroder’; Laurent Audigé’; Giovanni Spagna; Ya-
cine Ameziane; Tim Schneller; Markus Scheibel

"Schulthess Clinic Zuerich

Hintergrund

Eine schwere Beeintrachtigung der AuBenrotation (ARO) bei Patienten
mit Defektarthropathie (CTA) ist ein haufiges Problem. Ein klassischer An-
satz, um diesen Zustand zu beseitigen, ist die Kombination einer inversen
Schulterprothese (invSP) mit einem Lat. Dorsi-Transfer (LDT). Ziel dieser
Studie war es zu analysieren, wie ein lateralisiertes RSA-Design bei schwe-
rem AuBenrotationsdefizit im Vergleich zu einer medialisierten Prothese
mit LDT funktioniert.

Material & Methoden

In dieser retrospektiven Kohortenstudie wurden 34 CTA-Patienten mit ei-
ner stark gehemmten AuRenrotation (positives Lag-Zeichen und maxi-
male aktive ARO von 0°) zwischen September 2007 und Dezember 2018
mit einer invSP operiert und mindestens bis 2 Jahre nach der Operation
nachuntersucht. Gruppe T (n = 13) erhielt eine klassische medialisierte
Prothese (155° Halsschaftwinkel (NSA)) und einen Lat. Dorsi-Transfer
(LDT). Gruppe L (n = 21) wurde mit einer lateralisierten Prothese (135°
NSA) behandelt. Prothetische Offset-Parameter wurden auf postoperati-
ven ap-Réntgenaufnahmen gemessen. Der Bewegungsumfang einschlief3-
lich des Apley-Scratch-Tests, des ARO-Lag-Zeichens, der Abduktions-
starke, des Constant-Murley (CS)und des SPADI-Scores wurden
dokumentiert. Vergleichende Analysen mit statistischen gemischten Mo-
dellen wurden durchgefiihrt.

Ergebnisse

Der Muskelstatus nach Goutallier war dhnlich. Beide Gruppen zeigten
eine verbesserte Aullenrotation 2 Jahre postoperativ (Gruppe T 22°,
Gruppe L 19°, p = 0.35), aber das ARO-Lag-Zeichen blieb bei 77 % der Pa-
tienten der Gruppe T bestehen (vs. 30% Gruppe L, p = 0.024). Die Patien-
ten der Gruppe T verschlechterten ihre Innenrotation drastisch (23 % er-
reichten L3 gegeniliber 85 % der Ausgangswerte) und zeigten ein
Innenrotationsdefizit (77 % der Patienten konnten L3 nicht erreichen) im
Vergleich zu Gruppe L (40 %) (p = 0,01). Alle Offsetparameter waren in
Patienten ohne postoperatives AROLag hoher und das glenoidale Offset
(p =0.01) und humerale Offset (p = 0.03) waren signifikant hoher. Ein ho-
heres glenoidales Offset korrelierte mit einer besseren postoperativen
AufBenrotation.

Fazit

Ein lateralisiertes prothetisches Design ist im Vergleich zu einer mediali-
sierten Prothese mit LDT effektiver ein ARO Lag zu beseitigen. Eine latera-
lisierte Prothese zeigt eine dhnliche Verbesserung der AuBenrotation mit
dem Vorteil ein LDT-bedingtes Innenrotationsdefizit zu verhindern.

FMO006

Virtual Global ROM After RSA: An Analysis Based on 10’000 Scapula
(11150)

Alexandre Lidermann’; Sidi Wang

"La Tour Hospital

Introduction

Virtual range of motion (ROM) has been used in several studies to provide
recommendations on the ideal implant position and size to avoid bony
impingement after reverse shoulder arthroplasty (RSA). The majority of
these studies have used a model based on one scapula from a single pa-
tient. As such, they do not typically account for variability in anatomy or
provide objective recommendations for variances observed in patient size
or anatomy, or corresponding implant size or position. The primary goal
of the current study was to assess ROM in a virtual RSA simulation using

Published under the CC license “Attribution - NonCommercial — ShareAlike 4.0".
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a Statistical Shape Model, derived from over 10,000 pathologic patients
presenting for shoulder surgery, along with controlled incremental nor-
malized variances thereof to include a complete representation of all var-
iations of scapula anatomical shape and size. The secondary goal was to
provide guidelines for clinical selection of implant position and size. The
hypothesis is that optimal implant position, component size, and COR
should vary based on native glenoid size, and scapula shape.

Methods

5 scapula based on statistical modeling representing spectrum of scapula
shape and size. The scapula will be derived from a database of over 10,000
patients.

The following baseline measurements has been performed: 1) glenoid
and scapular size, 2) critical shoulder angle (CSA) and inclination, 3) scap-
ular neck angle, 4) scapular neck length.

The glenosphere size (33, 36, 39 and 42 mm), the glenosphere eccentricity
compared to glenoid (0, 2.5, 5, 7.5 mm), and the glenosphere lateral offset
(0, 2, 4, 6, 8, 10 and 12 mm) were analyzed, representing more than
40’000 combinations. The neck shaft angle was fixed at 135°.

Results

For each variable, we observed better global ROM for larger glenospheres
and a progressive increase for inferior eccentricity (until 5 mm) and lat-
eralization (until 10) before reaching plateau or a drop. The most im-
portant factors for each variable were systematically eccentricity>lateral-
ization>glenosphere size.

Conclusion

We have been able to analyze precisely best configuration for a specific
morphology. Inferior eccentricity seems to be the most important factor.
Extremes variables lead to a drop in ROM

More precise ROM such as internal rotation has to be investigated sepa-
rately to better answer patient’s expectations. Artificial intelligence will
help to find the perfect prosthetic design according to patient’s specific
anatomy and expectations.

FMO007

4 patients (3.5%). We found complications in 14% of patients. Seven pa-
tients (4 women and 3 men) had to be revised due to implant-related
complications.

Conclusion

The stemless RSA shows promising short-term clinical and radiologic re-
sults. The results are comparable to those of other similar stemless RSA
and stemmed RSA, despite a substantial revision rate. Further studies with
a longer follow-up to better understand the longevity and performance of
stemless RSA.

FMO008

Stemless reverse shoulder arthroplasty clinical and radiological
outcomes with minimum two years follow-up (11410)

Tiago Martinho'; Philippe Collin?; Alexandre Lidermann’

"Hépital La Tour; 2 Clinique Victor Hugo

Background

Recently, a stemless reverse shoulder arthroplasty (RSA) design was de-
veloped in order to preserve bone stock. Clinical and radiological studies
of such design with a cohort above 100 patients are rare. Purpose: To pre-
sent clinical and radiological results of this newly developed stemless RSA.

Hypothesis

Such design would provide similar clinical and radiological results com-
pared to other stemless and stemmed implants.

Methods

Between September 2015 and December 2019, all patients who had a pri-
mary EASYTECH® stemless RSA were considered potentially eligible for in-
clusion in this prospective multi-center study. The minimum follow-up
was two years. Clinical outcomes consisted of Constant score, Quick dash,
and subjective shoulder value (SSV). Radiographic parameters like radio-
lucency, loosening, scapular notching and different geometrical parame-
ters were assessed.

Results

Stemless RSA were implanted in 115 patients (61 women and 54 men).
The average age of the included patients was 68.7 years at the time of
surgery. The average Constant score was 61.8 at the latest follow-up. Sig-
nificant improvements from preoperative to latest follow-up were docu-
mented for Constant score (32.5 pts to 61.8 pts, p <0.001), SSV (27.0 pts
to 77.5 pts, p <0.001). We observed scapular notching in 28 patients
(24.3%), humeral loosening in 5 patients (4.3%) and glenoid loosening in

Swiss Medical Weekly 2022;152 (Suppl. 259) ¢ www.smw.ch

The outcome and complications at 10-years observation period af-
ter primary reverse total shoulder arthroplasty for proximal hu-
merus fractures: A subgroup analysis of our institutional shoulder
prosthesis registry (11310)

Ines Unterfrauner; Vilijam Zdravkovic; Christian Spross; Martin Olach; Bern-
hard Jost

Kantonsspital St. Gallen

Introduction

Reverse total shoulder arthroplasty (RTSA) evolved as a reliable treatment
option in complex proximal humerus fractures (PHF) in the elderly. How-
ever, long-term outcome studies with large patient numbers are lacking.
The aim of this study was to analyze clinical and radiographic outcomes,
complications and revisions of primary RTSA for PHF at ten years of ob-
servation period.

Methods

Patients from our institutional shoulder prosthesis registry treated with
RTSA for isolated PHF since July 1st 2011 were included in the analysis. All
patients were traced for status on January 1st 2022: alive or deceased,
complications or not, and revised or not. Clinical and radiographic follow-
up data at one, two and five years were retrieved to analyze complica-
tions, revision surgeries and outcome (CSS-Constant Shoulder Score, SSV-
Subjective Shoulder Value). Kernel Density Estimations for instability, frac-
ture and death (for any reason) were calculated, and survival analyzed in
the light of competing risk for death.

Results

185 patients (43 men, mean age 77 years, SD 10; 142 women, mean age
79 years, SD 8) with primary RTSA for PHF were included. The observation
period was longer than five years and up to 10.5 years for at least 50% of
patients (median 58.9 months). 33 patients (18%) died within the obser-
vation period and not related to shoulder surgery. Of all observed pa-
tients, 117 patients (63%) had at least a one-year follow-up, 79 patients
(43%) a two-year follow-up, whereas 35 patients (19%) presented at the
five-year complete clinical and radiographic follow-up. The mean time-
period for the last documented complete follow-up was 33 months (range
8-87). At last follow-up, the mean CSS was 64 points (SD 16, range 10-89),
and the mean SSV 78% (SD 25, range 0-100). During the observation pe-
riod, three patients suffered from instability (1.6%; two needed closed re-
position and one surgical revision), three periprosthetic fractures (1.6%;
all needed surgery), one loosening (0.5%; revised) and one infection
(0.5%; revised). The risk of death (competing with risks of complications)
appeared to be elevated between five and six years after the fracture.

Conclusions

Considering the age of patients, primary RTSA for PHF is a reliable option
with very good clinical and radiographic outcome, few complications and
a low reoperation rate. The risk of late complications is low also due to
competing risk of death in elderly population receiving RTSA.
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FM009*

Does malunion of the greater tuberosity after reverse shoulder ar-
throplasty in patients with complex proximal humerus fracture
cause impaired clinical outcomes? A prospective cohort study
(11124)

Janic Fischer'; JoEllen Welter; Nils Horn; Simon Graber; Laurenz Jaberg; Hans-
Christoph Pape?; Florian Hess

"Kantonsspital Frauenfeld; 2 Universtitétsspital Ziirich

Introduction

Reverse shoulder arthroplasty (RSA) is increasingly used to treat complex
proximal humerus fractures. Evidence suggests anatomic greater tuber-
osity (GT) healing is crucial for good clinical outcomes. However, even af-
ter proper refixation, many tuberosities show slight cranial migrations, re-
sorption, or deformity.

Methods

This prospective study included 56 patients who underwent RSA (DELTA
XTEND TM, DePuy Synthes, Warsaw, IN, USA) to treat a proximal humerus
fracture. We used a standardized suture technique to reattach the tuber-
osities. Demographic, comorbidity, and radiological parameters were col-
lected before and immediately after surgery. At 2-year follow-up (n = 49),
range of motion (ROM), pain level, Constant Murley Scores (CS), Subjec-
tive Shoulder Value (SSV), and tuberosity healing were assessed. Seven
patients died before follow-up.

Results

Anatomic healing of the tuberosity was achieved in 31 (55%) patients
(Group 1), 14 (25%) had a malunion (Group 2), and complete migration
occurred in 11 (20%) (Group 3). No statistically significant differences be-
tween Groups 1 and 2 were detected for any variables, including CS (p =
0.53), SSV (p = 0.07), or ROM (forward flexion (FF) p = 0.19, internal rota-
tion (IR) p = 0.34, external rotation (ER) p = 0.76). Group 3 had poorer
outcomes (median [IQR]) than Group 1: CS (59 [50-71]) vs. 72 [65-78]), FF
(120 [100-150]) vs. 150 [125-160] and ER (-20 [-20--10] vs. 30 [20-45], re-
spectively. Two minor complications (Group 1) occurred: (i) one-stage re-
vision after low-grade infection, and (ii) hematoma due to early rivaroxo-
ban intake. One patient (Group 1) underwent open reduction and internal
fixation for acromion insufficiency fracture. No patients showed signs of
stem or glenoid loosening after two years.

Conclusion

Despite the relatively high rates of malunions, we found no significant ef-
fect on clinical outcomes when compared to those with an anatomically
healed GT.

FMO010

We automatically computed the glenoid version angle (GVA), glenoid an-
tero-posterior offset angle (GOA), glenoid depth (GD), glenoid width
(GW), and glenoid radius (GR). The humeral head center and RC muscle
insertions were defined by landmarks, placed manually at the tendon in-
sertion footprints. The scapulohumeral subluxation index (SHSI) was de-
termined from these landmarks, with a ratio of 50% being centered ac-
cording to Walch. The contours of RC muscle cross-sectional areas in a
plane perpendicular to the scapula were automatically predicted, and
used to define the RC muscle directions from the tendon insertion land-
marks. These RC muscle vectors were normalized, weighted by the muscle
degeneration ratio, and summed vectorially to obtain the resultant force
vector (RFV) of each of the four RC muscles, corresponding to the RC mus-
cle action line. The RFV was projected on the axial plane, and its angle
with the scapular medio-lateral axis determined the TRFA.

Results

Mean GVA, GOA, SHSI, TRFA were -1.1+5.6°, 18.6+£17.8°, 52.4+5.7% and
10.616.1°, respectively. TRFA was very strongly correlated with SHSI (r =
0.86) and GOA (r = 0.77). SHSI was very strongly correlated with GVA (r =
0.90) and strongly with GOA (r = 0.66). GVA was very strongly correlated
with TRFA (r = 0.87) and GOA (r = 0.82). In contrast, GOA, GVA, SHSI and
TRFA were not correlated with GD, GW, GR, age, or sex.

Conclusion

The increase in SHSI is associated with more posteriorly oriented resultant
force of RC muscles, and with increased glenoid anterior offset and gle-
noid retroversion. The strong positive correlations between TRFA, SHSI,
GVA, and GOA reveal the association between the glenoid vault morphol-
ogy and the variation in the compressive force of RC muscles across the
scapulohumeral joint in non-osteoarthritic shoulders.

FMO011*

The direction of rotator cuff muscle resultant force is associated
with scapulohumeral subluxation and glenoid vault morphology in
non-osteoarthritic shoulders (11401)

Xavier Lannes’; Patrick Goetti'; Matthieu Boubat?; Fabio Becce'; Alexandre
Terrier?

"Lausanne University Hospital and University of Lausanne (CHUV); 2 Ecole Polytechnique
Fédérale de Lausanne (EPFL)

Introduction

Static posterior subluxation of the humeral head (SPSH) is clinically rele-
vant, but its pathomechanics remains unclear. There is a growing interest
in evaluating rotator cuff (RC) muscles in SPSH, particularly due to a pos-
sible transverse force imbalance. Previous studies focused on RC muscle
volume in SPSH, with conflicting results. The aim of this study was to as-
sess the transverse resultant force angle (TRFA) of RC muscles in relation
to scapulohumeral subluxation and glenoid vault morphology in non-os-
teoarthritic shoulders.

Methods

CT scans of 55 trauma patients (31+13 years, 36 males) with non-osteoar-
thritic shoulders were analyzed. All measurements were performed in 3D.

Swiss Medical Weekly 2022;152 (Suppl. 259) ¢ www.smw.ch

Will this proximal humeral fracture dislocate during conservative
treatment? — Validation of previously defined risk factors (11411)

Florian Janig; Florian Frank; Lukas Urbanschitz; Karim Eid
Introduction

Conservative treatment of non-displaced proximal humeral head frac-
tures is the treatment of choice; however, we previously (Frank et al.,
Bone Joint J 2020;102-B(7):881-889) reported that 25% of these fractures
displace to a degree that operative treatment is indicated. We also iden-
tified clinical and radiological risk factors that predict secondary displace-
ment. In this study, we evaluated and validated the newly defined risk
factors in a new subset of patients and developed a computer-assisted
application that facilitates calculation of probability for secondary dis-
placement.

Methods

Between June 2018 and December 2020, a total of 113 patients with con-
servatively treated isolated proximal humeral fractures were included.
The mean age was 70 years (range 29 to 94). Translation of the head on
follow-up radiographs of more than 10 mm was defined as displacement.

The previously identified clinical (neurological disorder, alcohol abuse)
and radiological risk factors including disrupted medial hinge, Deltoid Tu-
berosity Index (DTI), and the Eccentric head index (EHI) describing the off-
set of the humeral head center in relation to the humeral shaft axis in
anterioposterior and Neer views were assessed.

Results

Secondary fracture displacement occurred in 25 patients (22.1%). As in
our previous finding, alcohol abuse was shown to put patients at risk for
displacement (odds ratio (OR) 2.5; 95% confidence interval (Cl) range 0.4
to 15.6, p = 0.339). Radiological risk factors such as osteoporosis meas-
ured by the DTI ( <1.4, OR 2.8; 95% Cl 1.1 to 7.2; p = 0.032), a high EHI
(AP/Neer >0.4, OR 4.7;95% Cl 1.7 to 12.9, p = 0.003), and a disrupted me-
dial hinge (OR 2.8; 95% Cl 1.1 to 7.0; p = 0.030) increased the risk of sec-
ondary displacement significantly.
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The newly developed app made radiological risk factor assessment signif-
icantly quicker and reduced inter- and intraobserver variability of DTl and
EHI measurements.

Conclusion

Both studies combined, a relevant fraction of patients (66 of 276, 23.9%)
with proximal humeral fractures showed secondary displacement of at
least 10 mm during conservative treatment.

In this validation study, earlier defined radiological factors (low DTI, dis-
ruption of medial hinge, high EHI) proved to be relevant predictors of sec-
ondary displacement. A newly developed computer-assisted application
facilitates assessment of the overall risk for secondary dislocation.

FMO012

FMO013

The “Ball and Socket” phenomenon in valgus impacted proximal
humerus fractures — a risk factor for failure of open reduction and
internal fixation (11294)

Ines Unterfrauner; Martin Olach; Matthijs Jacxsens; Vilijam Zdravkovic; Bern-
hard Jost; Christian Spross

Kantonsspital St. Gallen

Background: The relatively benign nature of valgus impacted proximal hu-
merus fractures (PHF) for open reduction and internal fixation (ORIF) may
lead to an underestimation of the fracture type und to a difficult in-
traoperative reduction. We found a high incidence of conversion or early
revision to hemiarthroplasty (HA) or reverse total shoulder arthroplasty
(RTSA) in such fractures. It was the aim of this study to look for radio-
graphic predictors to avoid such unpleasant situations.

Methods

At a level 1 trauma center with a prospective database for isolated PHF,
the clinical and radiographic data of all patients with ORIF for PHF be-
tween 2014 and 2020 were analyzed. On the ap fracture radiograph, bone
quality (DTl — deltoid tuberosity index) and head shaft angle were as-
sessed and specifically screened for valgus impaction (>140°). The met-
aphyseal head extension as well as the calcar dislocation were measured
on the preoperative CT scan. Intraoperative imaging and operation re-
ports were screened for documentation of difficult ORIF or conversion to
HA or RTSA.

Results

In the mentioned time period, 112 patients (61% females; mean age 58.4
years, range 17-86) were planned for ORIF, whereof 47 fractures (42%;
68% females; mean age 61.7 years, range 28-87) were valgus impacted. In
the valgus impacted fractures, the mean DTl was 1.48 (range 1.25-1.88),
and the mean metaphyseal head extension 8.9mm (range 0-32), whereas
it was £3mm in 11 patients (23%). The mean calcar dislocation was 7mm
(range 0-38). All the patients with intraoperative difficulties to achieve a
stable reduction (n = 5, 4.4%) showed a metaphyseal head extension
<3mm. The intraoperative difficulty in all those cases was a free rotation
of the cartilage bearing head fragment into the metaphysis. Therefore, we
called this observation the “ball and socket” phenomenon. Two of those
patients were converted to HA directly and one after 19 months. Two pa-
tients needed revision surgery (one conversion to RTSA, one implant re-
moval) due to necrosis of the head fragment after two and ten months.

Conclusions

In case of valgus displaced PHF with a very high surgical neck fracture
(metaphyseal head extension <3mm), the surgeon should be aware of a
possible difficult intraoperative reduction due to the “ball and socket”
phenomenon of the humeral head fragment. The reduction technique
should be adapted, and the patient as well as the surgeon should be pre-
pared for a high chance of direct conversion to HA.

Swiss Medical Weekly 2022;152 (Suppl. 259) ¢ www.smw.ch

Radiographic Factors Determine Functional Outcome Following
Nonoperative Treatment of Proximal Humeral Fractures (11329)

Matthijs Jacxsens; Vilijam Zdravkovic; Martin Olach; Elisa Urbani; Bernhard
Jost; Christian Spross

Kantonsspital Sankt Gallen

Introduction

The influence of radiographic parameters on functional outcome follow-
ing nonoperative treatment of proximal humeral fractures (PHF) is still
poorly understood. Therefore, it was aimed to determine whether and to
what degree functional outcome is affected by radiographic factors in
these patients.

Methods

Between 2014 and 2019, patients with an isolated, nonoperatively
treated PHF involving the surgical neck were prospectively followed. Clin-
ical and conventional radiographic evaluation took place at <2, 6, 12, and
52 weeks. Radiographic parameters included fracture configuration, frac-
ture displacement, bone quality, and the critical shoulder angle (CSA). The
neck-shaft-angle (NSA) and humeral head offset assessed humeral head
displacement. The ratio between the circle matching the humeral articu-
lar surface and the concentric circle tangent to the greater tuberosity
(GT), i.e. greater tuberosity index (GTI), addressed GT displacement. The
two circles defining GTl in relation to the concentric circle tangent to the
acromion, i.e. impingement index, addressed GT displacement relative to
the acromion.

Results

In 185 consecutive patients (mean age: 66 years; 128 women, 57 men),
nonoperative treatment resulted in a mean absolute Constant Score (CS)
of 75 points, a mean relative CS of 97%, a median Subjective Shoulder
Value of 95%, a mean elevation of 140°, and a mean external rotation of
50° at 1-year follow-up. Multivariate regression analysis identified female
gender and older age as demographic determinants for lower CS and
poorer elevation (p <0.001). Higher degrees of varus displacement as-
sessed on anteroposterior (AP) views in internal rotation (IR), larger GTI
assessed on the Y-view and larger CSA were the radiographic determi-
nants associated with lower CS and poorer elevation (p <0.001). Recursive
partitioning generated thresholds to partition the data according to
meaningful functional outcomes.

Conclusion

Demographic and radiographic factors affected functional outcome fol-
lowing nonoperative treatment of patients with PHF at 1-yeat follow-up.
Varus-valgus displacement on the AP view in IR and GT displacement on
the Y-view were the important fracture-related radiographic parameters
while functional outcomes were further influenced by the surrounding
acromial anatomy by means of CSA. The defined thresholds of these im-
portant radiographic parameters guide patients in their treatment-re-
lated expectations of functional outcome.

FM014

Complications of Long Head of the Biceps Tenotomy in Association
with Arthroscopic Rotator Cuff Repair: Risk Factors and Influence
on Outcomes (11152)

Alexandre Lddermann

La Tour Hospital

Background

Long head of the biceps (LHB) tenotomy is a common procedure per-
formed in association to rotator cuff repair (RCR), however controversies
exist regarding his results. This study aims to report the rate of biceps-
related complications after LHB tenotomy, investigating related risk fac-
tors and influence on the outcome. The hypothesis is that these compli-
cations have a limited clinical influence.
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Methods

A single-center prospective observational study was performed between
2015 and 2017 on consecutive patients who underwent RCR associated
with LHB tenotomy. Patients were clinically and radiologically evaluated
preoperatively, at six months and one year, and screened for postopera-
tive popeye deformity, cramps, and bicipital discomfort. Each complica-
tion was analyzed for the following risk factors: age, sex, BMI, dominant
arm, manual work, tear patterns, and tendon healing. Finally, clinical out-
come was compared between patients with and without complications.

Results

207 patients were analyzed. Cramps, popeye deformity, and discomfort,
were, respectively, present in 16 (7.7%), 38 (18.4%) and 52 (25.1%) cases
at 6 months and 17 (8.2%), 18 (8.7%) and 24 (11.6%) cases at 1 year.
Cramps were associated with lower age (P = 0.0005), higher BMI (P =
0.0251), single tendon tear (P = 0.0168), manual work (P = 0.0086) at 6
months and manual work (P = 0.0345) at 1 year. Popeye deformity was
associated with male sex at 6 months (P <0.0001). Discomfort was associ-
ated with lower age (P = 0.0065), manual work (P = 0.0099), popeye de-
formity (P = 0.0240) at 6 months and manual work (P = 0.0200), single
tendon tear (P =0.0370), popeye deformity (P =0.0033) at 1 year. Patients
without complications showed a significant higher Constant score, pain
and SSV (75.4 vs 70.4, P =.00252; 0.9 vs 1.9, P <0.00001; 80.2 vs 76.4; P =
0.00124) at 6 months and pain and SSV (0.6 vs 2.0; P = 0.00044; 91.1 vs
77.8; P =<0.00001) at 1 year.

Conclusions

Younger age, male sex, higher BMI, manual work, and single tendon tears
are risk factors associated with the development of biceps-related symp-
toms during the first year after tenotomy in association with rotator cuff

repair. Nevertheless, the clinical influence of these symptoms on shoulder
outcomes is limited.

FMO015

group (37.9423.6 vs. 55.6+24.9, p = 0.019). The mixed model revealed the
absence of interaction effect between the type of rehabilitation and time
on PROMs and ROM except on the SANE score (p <0.001), which was bi-
ased by the existing pre-operative difference mentioned above. Further-
more, none of the post-operative outcomes were statistically different
between the two groups at 1.5, 3, 6, and 24 months. No significant differ-
ence could be also noted regarding tendon healing rate (p = 0.443), com-
plication (p = 0.349), workstop duration (0.585) or patient satisfaction (p
=0.663).

Conclusion

Compared to the standard rehabilitation, the aquatic therapy did not yield
superior clinical and functional outcomes after arthroscopic RCR when
started immediately after the surgery.

FMO016*

Hydrotherapy versus Standard Rehabilitation after Surgical Rotator
Cuff Repair: A Randomized Prospective Study (11406)

Tiago Martinho; Alexandre Ladermann

Hépital La Tour

Background

Postoperative rehabilitation following rotator cuff tear repair (RCR) is im-
portant to promote tendon healing, restore strength, and recover normal
function. Aquatic therapy in hot water allows body relaxation, which pro-
motes patient conditioning for efficient rehabilitation.

Purpose

To assess whether aquatic therapy is more efficient than standard (land-
based) rehabilitation in terms of range of motion (ROM), function, and
pain after arthroscopic RCR.

Hypothesis

The hypothesis was that aquatic therapy would provide faster recovery
than standard rehabilitation.

Methods

We prospectively randomized 86 patients scheduled for arthroscopic RCR
to either aquatic therapy (n = 44) or standard rehabilitation (n = 42) using
block sizes of four or six. Patients were evaluated clinically at 1.5, 3, 6, and
24 months and using ultrasound (US) at 6 months. Two-way mixed ANOVA
tests were performed to evaluate the effects of rehabilitation type (be-
tween-subjects factor) on ROM and patient reported outcome measures
(PROMs) over time (within-subjects factor). Post-hoc inter-group compar-
isons at each time point were also conducted using Wilcoxon rank sum
tests or unpaired Student t-tests and adjusted for multiple comparisons
using the Bonferroni correction.

Results

The two groups did not differ significantly in terms of demographic data
or pre-operative characteristics, except for the Single Assessment Nu-
meric Evaluation (SANE) score which was lower in the aquatic therapy
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MRI FINDINGS OF TRAUMATIC AND DEGENERATIVE ROTATOR CUFF
TEARS AND INTRODUCTION OF THE “COBRA SIGN” (11305)

Pascal Raffael Furrer'; Paul Borbas'; Rainer Egli?; Christoph Zindel'; Karl Wie-
ser'; Samy Bouaicha'

"Balgrist Hospital, University of Zurich, Department of Orthopaedics; 2 Balgrist Hospital,
University of Zurich, Department of Radiology

Introduction

A rotator cuff tear (RCT) is a common shoulder disease and its etiology
may be acute traumatic or chronic degenerative. Differentiation between
the two etiologies may be important for multiple reasons, yet only in the
minority of cases can be related to one or the other easily. Knowledge
about particular MR findings distinguishing traumatic from degenerative
RCT is limited.

Methods

We analyzed MR-arthrographies (MRA) of 96 patients, which were
matched according to age and the affected rotator cuff muscle in trau-
matic or degenerative full-thickness superior RCTs. Patients older than 66
years of age were excluded to avoid extensive degenerative findings and
the date of injury had to be no longer than 3 months apart from the MRA
obtained in the traumatic group. Various parameters of the supraspinatus
muscle-tendon unit were assessed, including tendon thickness, remaining
tendon stump at the greater tubercle, retraction and layer appearance
within the unit. The length of the two SSP layers were individually meas-
ured, so their difference of retraction could be determined. Additionally,
edema of the tendon and muscle, the Tangent- and Kinking-sign as well
as the newly introduced Cobra-sign (bulging of the distal part of the rup-
tured tendon with slim configuration of the medial part of the tendon)
were analyzed.

Results

The mean age was 55 years in both groups, in the traumatic 46% were
females and 40% in the degenerative group. Analyzation of the MRA
showed significantly more edema within the supraspinatus (SSP) muscle
(Sensitivity 13%, Specificity 100%, p = 0.011) and the tendon (sensitivity
86%, specificity 36%, p = 0.014) in traumatic RCT. The same association
was found for the Kingking sign (sensitivity 53%, specificity 71%, p = 0.018)
and the Cobra sign (sensitivity 47%, specificity 84%, p = 0.001). No signifi-
cant difference, though tendencies were seen toward thicker tendon
stumps in traumatic RCT, and greater difference in retraction between the
two SSP layers in the degenerative group. The groups had no difference
in presence of a tendon stump at the greater tubercle.

Conclusion

The results of this study show that MRA may be used to differentiate be-
tween traumatic and degenerative RCTs. The Cobra sign was added to the
established, and in our study confirmed, aspects of a torn SSP tendon such

as intramuscular or intratendinous edema and the Kingking sign, of which
all indicate a traumatic RCT.
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FMO017

Sling vs Brace after Surgery for Supraspinatus Tears: A Randomized
Controlled Trial (11332)

Francesco Marbach; Florian Schénweger; Pietro Feltri; Giuseppe Filardo ;
Christian Candrian

Service of Orthopaedics and Traumatology, Department of Surgery, EOC, Lugano, Swit-
zerland

Introduction

After surgical treatment of the supraspinatus tendon lesions, the rehabil-
itation protocol can include the use of braces that keep the limb in an es-
tablished position (commonly at 15° or 30° of abduction) or a support mi-
tella, less voluminous and with lower limitations in terms of movements
of the articulation. The purpose of this study is to compare brace vs mi-
tella in patients surgically treated for supraspinatus lesions.

Methods

110 patients treated surgically for a lesion of the rotator cuff are enrolled
and randomly assigned to use an ultrasling brace positioned at 15 °in ab-
duction for 6 weeks or to use a mitella for 2 weeks. Patients are re-evalu-
ated at 6 weeks, 3 months, and 6 months with clinical questionnaires (VAS
scale, DASH Score, Oxford Shoulder Score) a physical examination (Jobe,
LiftOff, Palm-up, Yocum, and Napoleon tests) and, only at the 6-month
visit, with a magnetic resonance imaging.

Results

Fifty-nine patients (30 braces, 29 mitella) have now completed the 6-
month follow-up. Baseline data of the two groups, including gender dis-
tribution, were uniformly distributed. There were no statistically signifi-
cant differences in terms of improvement in the DASH score, Constant
score, and VAS 0-10 for pain at any of the 3 follow-ups (6 weeks, 3 months,
and 6 months) between the two groups. Moreover, no difference was also
found for any of the clinical tests.

Conclusions

The use of mitella and the use of a 15° abduction brace show both satis-
factory clinical recovery, with no difference in clinical results after the sur-
gery for the lesion of the supraspinatus tendon. This finding, based on a
large and homogeneous series of patients, is an important key point to be
considered by the surgeons when choosing the appropriate post-opera-
tive protocol for their patients.

FMO018

Results

We recruited 981 participants operated by 54 surgeons between June
2020 and November 2021, including 974 ARCRs. Follow-up was on-going
with a rate of 77 to 90% of the enrolled patients up to 12 months post-
operatively. Overall, 97% of 8783 forms were completely documented.
Participants (57 £ 9 years; 63% men) reported shoulder complaints for at
least 6 months in half of them (49%), and 53% suffered from a traumatic
tear. Before surgery, patients reported a pain level of 6 (+2) points on nu-
meric rating scale and an average Oxford Shoulder Score of 27 (+ 9) points.
Based on arthroscopic findings, tears involved 92%, 41% and 47% of the
supraspinatus (SSP), infraspinatus and subscapularis tendons, respec-
tively. There were 16% of partial tears, 26% of single full tear and 16% of
massive tears. The 907 SSP tears were repaired using the techniques of
single row (21%), double row (27%), transosseous equivalent (TOE) with
knots (36%), and TOE without knots (16%). Acromioplasty was performed
in 61% of interventions. Biceps tenotomy and tenodesis were performed
during 38% and 48% of surgeries, respectively.

Conclusions

This project provides benchmark data regarding ARCRs in Switzerland,
and initiates the development of personalized risk predictions to support
the surgical decision process. The wide variability of patient, injury and
treatment factors supports the implementation of an intensive compara-
tive research agenda, as well as fosters the condition towards the devel-
opment of a Swiss national ARCR register.

FMO019

ARCR_Pred: the Swiss multicenter cohort study for the evaluation
and prediction of core outcomes in arthroscopic rotator cuff recon-
struction (11336)

Laurent Audigé'; Thomas Stojanov?; Soheila Aghlmandi?; Martina Wehrli3;
ARCR_Pred Study Group; Andreas Marc Mueller?

Schulthess Klinik Ziirich; 2 University Hospital of Basel; 2 Schulthess Klinik

Introduction

Valid clinical outcome data are essential to assess the safety and effec-
tiveness of surgical interventions. A multicenter cohort study of patients
sustaining an arthroscopic rotator cuff repair (ARCR) was initiated to de-
scribe their baseline profiles across practices, assess their clinical, patient-
reported and adverse event outcomes, and develop prediction models for
these outcomes. We aim to describe the documentation process and key
baseline, injury and operative characteristics of included patients.

Methods

Adults patients with a partial or full-thickness rotator cuff tear that was
primarily repaired per arthroscopy were recruited from 18 sites in Swit-
zerland and one in Germany. The patient demographics, history, shoulder
status, injury and operative details were recorded. Patient outcomes in-
cluding clinical examinations, patient-reported questionnaires and ad-
verse events were documented up to 24 months after surgery.
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Long-term Results and Failure Analysis of the Open Latarjet Proce-
dure and Arthroscopic Bankart Repair in Adolescents (11222)
Manuel Waltenspdil; Lukas Ernstbrunner; Jakob Ackermann; Katja Thiel; Jo-
seph William Galvin; Karl Wieser

Balgrist

Background

To analyze long-term results of arthroscopic Bankart repair versus open
Latarjet in adolescents who are at high-risk for recurrent anterior shoul-
der instability. We hypothesized that long-term stability rate of open Lat-
arjet will be superior compared to arthroscopic Bankart repair.

Study-Design
Retrospective Cohort Study; Level-of-Evidence, 3
Methods

Thirty-four patients (35 shoulders) of 40 patients (41 shoulder), with a
mean age of 16.4 (range, 13-18) years who underwent arthroscopic
Bankart repair, were compared to 30 patients (31 shoulders) of 37 pa-
tients (40 patients) with a mean age of 16.7 (range, 14-18) years following
open Latarjet (follow-up 66/81 shoulders; 82%). Clinical and radiographic
results were obtained after a mean follow-up of 12.2 (range, 8-18) years.

Results

Bankart repair failed in 20 shoulders (57%) and in two shoulders (7%) after
open Latarjet (p <0.001), leading to a significantly higher revision rate for
instability in the Bankart vs Latarjet-group, respectively (14 vs. 1; p
<0.001). In patients without recurrent shoulder instability (15 Bankart, 29
Latarjet), there was a significant improvement in Constant Score (p =
0.006 and p <0.001) and Subjective Shoulder Value (p = 0.009 and p
<0.001) without any difference between the two groups. Younger age was
the only variable significantly associated with failure following a Bankart
repair (p = 0.01).

Conclusion

Adolescents are at a high risk for failure after the Bankart repair and there-
fore the Latarjet should be strongly considered as a primary procedure for
recurrent anterior shoulder instability in this population.
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FM020

The Primary Open Latarjet Procedure Results in Functional Differ-
ences but No Structural Changes in Subscapularis Muscle Quality

Compared With the Healthy Contralateral Shoulder at Long-Term
Follow-Up (11221)

Manuel Waltenspiil; Lukas Ernstbrunner; Cyrill Suter; Rany El Nashar; Johan-
nes Scherr; Karl Wieser

Balgrist

Background: There are concerns that the Latarjet procedure results in loss
of glenohumeral rotation/strength and subscapularis dysfunction. The
long-term effect of this procedure on subscapularis quality, glenohumeral
rotation and strength is unknown.

Purpose

To analyze the long-term effect of the primary open Latarjet procedure
using a muscle-splitting approach on internal and external rotation and
strength, as well as subscapularis muscle quality compared to the healthy
contralateral side. We hypothesized that the primary open Latarjet pro-
cedure is associated with a reduction of long-term shoulder strength and
function, and decreased subscapularis quality.

Study Design
Retrospective case-control study, Level of evidence, 3
Methods

A total of 42 patients that underwent primary open Latarjet procedure at
a mean age of 26 (range, 18-36) years for recurrent anterior shoulder in-
stability were personally reviewed after a mean of 8.4 (range, 5-12) years.
Subscapularis muscle volume and fat fraction of both shoulders were as-
sessed. Bilateral active internal rotation (IR) and external rotation (ER), as
well as IR and ER strength were assessed by isokinetic testing (concentric,
eccentric, and fatigability).

Results

Active IR (0.6 points difference; p <0.001) and ER (4° difference; p = 0.010)
were significantly higher in healthy contralateral shoulders. IR strength of
the operated shoulder was significantly lower compared with the healthy
shoulder in concentric and eccentric testing (range of deficit, 4-6%; p
<0.05). Also, ER strength of the operated shoulder was significantly lower
compared with the healthy shoulder in concentric testing (11% deficit; p
<0.05). Subscapularis muscle volume was significantly higher in the oper-
ated shoulder (4% difference, p = 0.022), and there was no significant dif-
ference in fat fraction (p = 0.114).

Conclusions

The primary open Latarjet procedure is associated with significantly de-
creased active internal and external rotation and strength when com-
pared to the healthy contralateral shoulder. The clinical influence of these
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findings is yet to be defined. There is no increased subscapularis muscle
fatty degeneration but a minimal hypertrophy on the operated side at
long-term follow-up.

FM021

Biomechanical properties of a novel AC and CC stabilization tech-
nique using a novel cadaveric system with integration of the del-
toideotrapezoideal fascia (11382)

Nicolas Bless; Sailer Janis; Federico Dalcanale; De Wild Michael; Boyko Gueor-
guiev; Ivan Zderic; Manuel Knecht; Andreas Miller

Universitdtsspital Basel

Introduction

The goals of this study were twofold. First we aimed to validate a novel
cadaveric testing system for the acromioclavicular (AC) joint which in-
cludes the deltoideopectoral fascia as secondary stabilizer. Using the val-
idated testing set up, we then intended to biomechanically assess a novel
AC and CC stabilizing system for the treatment acute AC joint injuries.

Methods

For all testings, the scapula of an entire cadaveric shoulder was mounted
on a socket. SlI-, AP- and rotational loads were applied to the AC joint over
1000 cycles via a propellor-shaped connector fixed to the medial clavicle.
The resulting AC joint kinematics, i.e. AP, Sl-translations and rotations,
were registered by an optical navigation system.

For validation of the novel test set up, repeated (n = 3) measurements
were compared to fluoroscopic quantifications of AC joint kinematics in
one Thiel fixed shoulder.

The novel AC and CC stabilizing system was biomechanically tested in 10
fresh frozen shoulders. CC and AC stabilization was achieved by bone an-
chors implanted in the coracoid process and the acromion. The sutures
were connected to a metallic eyelet within the clavicle.

Results

The validation of the testing set up showed a high reliability for the meas-
urements of rotations and AP/ Sl translations and a high correlation with
fluoroscopic measurements. Implantation of the novel implant reduced
the mean Sl -and AP translations, but not rotations compared to those of
the uninjured shoulder.

Conclusion

In a reproducible, accurate and more natural testing set-up, implantation
of our novel AC and CC stabilization technique restored vertical and hori-
zontal, but not rotational AC joint stability.
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FM022

SHORT VERSUS LONG POSTSURGICAL ANTIBIOTIC THERAPY FOR
SPINAL INFECTIONS (SASI Trials) — SECOND INTERIM ANALYSIS
(11251)

Michael Betz'; llker Ugkay'; Christoph Laux’; Florian Wanivenhaus'; Thorsten
Jentzsch'; Alexander Spiessberger'; José Miguel Spirig'; Beat WilchliZ; Michel
Schneider?; Tanja Gréber'; Regula Schiipbach’;

" Balgrist University Hospital; 2 Wirbelsdulenpraxis Beat Waélchli

Introduction

The optimal duration of antibiotic treatment in spinal infections, with or
without an infected implant, is unknown. We display the results of the
second interim analysis of the prospective randomized multicenter trial
(SASI).

Methods

A multicenter prospective cohort of 236 spine infections undergoing sur-
gical treatment is included into the SASI trial. A 1:1 randomization allo-
cated patients into a short or long postoperative antibiotic treatment
group. The short and long treatment group were defined as 3 vs. 6 weeks
in absence of a residual infected implant and 6 vs. 12 weeks in case of
remaining implants. Non-inferiority was defined at 10%. For the interim
analysis a minimal follow-up of 1 year was defined to investigate two dis-
tinct outcomes: "clinical failure" (reoperation due to known, or new infec-
tions or mechanical problems) and "microbiological recurrence" (microbi-
ologically-identical relapses with the same pathogen after therapy). 96
(56%) Patient could be included in this interim analysis.

Results

Clinical failures were found in four (4/96; 4%), of which two were true
"microbiological recurrence" due to Staphylococcus aureus; occurring in
the same patient; and equally distributed in the short and long arms. Two
other clinical failures are a secondary endocarditis during treatment and
clinical failure without the proof of recurrent pathogens, also distributed
equally in both groups. Adverse events of antibiotic therapy were equally
distributed between the treatment groups: Among all 59 single adverse
events, 36 (61%) yielded a link to the antibiotic treatment. In the Per-Pro-
tocol analysis, only the outcome “microbiological recurrence” fulfills the
statistical non-inferiority (5.6% percentage points [90%Cl 9.2% to 9.8%]).

Conclusion

In this second interim analysis, a shorter period of antibiotic treatment
was noninferior to longer treatment duration in terms of remission of
spine infections after surgical debridement, also with no difference of ad-
verse events.

FM023*

included in this retrospective analysis. The primary outcome was the suc-
cess rate of STR, the secondary outcome was fracture nonunion and re-
currence of infection.

Results

Overall, 145 patients with lower leg FRI were identified, of whom 58 (40%)
received STR (muscle flaps: n = 38, fascio-cutaneous flaps: n = 19; compo-
site osteo-cutaneous flap: n = 1). In total seven patients required second-
ary STR due to primary flap failure. All failures and flap-related complica-
tions occurred within the first three weeks after surgery. Secondary STR
was successful in all cases. A high Charlson Comorbidity Index Score was
a significant risk factor for flap failure (p = 0.011). Out of the 43 patients
who completed the 9-month follow-up, 11 patients presented with frac-
ture nonunion and 12 patients with a recurrent infection. Polymicrobial
infection was a significant risk factor for fracture nonunion (p = 0.002).
Primary flap failure was neither a risk factor for compromised fracture
consolidation (p = 0.590) nor for recurrence of infection (p = 0.508).

Conclusion

As STR in patients with local and systemic risk factors is associated with a
considerable number of flap related complications, management in an in-
terdisciplinary bone infection unit is highly recommended. If the primary
flap fails, the soft-tissue defect can successfully be reconstructed with a
second flap. This scenario does not represent a risk factor for compro-
mised fracture union or recurrence of infection.

FM024*

Soft-tissue reconstruction in lower-leg fracture-related infections:
an orthoplastic outcome and risk factor analysis (11307)

Rik Osinga"; Seraina Miller'; Mario Morgenstern'; Thaddaeus Muri'; Daniel
Kalbermatten?; Parham Sendi'; Dirk Schaefer'; Martin CLAUSS'

" Universititsspital Basel; 2 Hopitaux Universitaires de Genéve

Introduction

Fracture-related infection (FRI) is a severe post-traumatic complication
which is occasionally accompanied by a deficient or even avital soft-tissue
envelope. In these cases, a thoroughly planned orthoplastic approach is
imperative as a vital and intact soft-tissue envelope is mandatory to
achieve fracture union and infection eradication. The aim of this study
was to analyse the outcome of soft-tissue reconstruction (STR), and to in-
vestigate if primary flap failure presents a risk factor for fracture nonunion
and recurrence of infection.

Methods

Patients with a lower leg FRI requiring STR (local, pedicled and free flaps)
who were treated from 2010-2018 at the University hospital of Basel were
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Orthoplastics in periprosthetic joint infection of the knee: Treat-
ment concept for composite soft-tissue defect with extensor appa-
ratus deficiency (11308)

Rik Osinga"; Maurice Eggimann'; Steven Lo?; Richard Kiihl'; Alexander Lunger’;
Peter Ochsner®; Parham Sendi'; Martin CLAUSS'; Dirk Schaefer’

" Universitétsspital Basel; 2 Glasgow Royal Infirmary; 3 Kantonsspital Baselland, Liestal,
Switzerland.

Introduction

Reconstruction of composite soft-tissue defects with extensor apparatus
deficiency in patients with periprosthetic joint infection (PJI) of the knee
is challenging. We present a single-centre multidisciplinary orthoplastic
treatment concept based on a retrospective outcome analysis over 22
years.

Methods

A prospectively maintained database of patients treated at the University
Hospital of Basel from 1999 until 2021 was retrospectively searched for
patients with PJI after TKA and concomitant soft-tissue defects with ex-
tensor apparatus deficiency. The presence and extent of extensor appa-
ratus deficiency was intraoperatively defined by the orthopaedic surgeon.

Results

One-hundred eighty-eight patients had PJI after total knee arthroplasty.
Plastic surgical reconstruction of a concomitant perigenicular soft-tissue
defect was indicated in 55 patients. Of these, 12 presented with extensor
apparatus deficiency. One patient underwent primary arthrodesis and 11
patients underwent reconstruction of the extensor apparatus. The princi-
ple to reconstruct missing tissue ‘like with like” was thereby favoured: Two
patients with a wide soft-tissue defect received a free anterolateral thigh
flap with fascia lata; one patient with a smaller soft-tissue defect received
a free sensate, extended lateral arm flap with triceps tendon; and 8 pa-
tients who did not qualify for free flap surgery received a pedicled medial
sural artery perforator gastrocnemius flap. Despite good functional re-
sults 1 year later, long-term follow-up revealed that two patients had to
undergo arthrodesis because of recurrent infection and one patient was
lost to follow-up.
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Conclusion

These results show that PJI of the knee and extensor apparatus deficiency
is a dreaded combination with a mediocre long-term outcome. Standard-
ization of surgical techniques for a defined PJI problem and consensus on
study variables may facilitate interinstitutional comparisons of outcome
data, and hence, improvement of treatment concepts.

FMO025

Fibula for biological reconstruction after tumor resection at the ex-
tremities — non-vascularised or vascularised option? (11276)

Andreas Krieg'; Chao Dong'; Sabina Gorski%;, Martin Haug?
" Universitéts-Kinderspital beider Basel (UKBB); 2 Universitdtsklinik Basel (USB)

Introduction

Vascularised (VFG) and Non-vascularised fibula grafts (NVFG) were widely
used in reconstruction of segmental bone defect after bone tumor resec-
tion. We compared both types of autograft and its results, its risk factors
and complications.

Methods

Between 1976 and 2018, our institute performed bone tumor resection
and reconstruction by using VFG (n = 17) and NVFG (n = 36) in 53 patients
(3- 65 years age, mean: 21.2 + 13.2 years) with 24 of them were female.
Malignant bone tumors were diagnosed in 29 patients (VFG = 16 patients
- 94%). 41 at the lower limb and 12 at the upper extremities. The mean
follow-up was 14.9 years (range from 1.5 to 43 years). Factors like frac-
ture, non-/union, infection, graft size and donor site morbidity were ana-
lyzed.

Results

All over 75 struts of fibula totally were taken. The mean length of fibula
was 11.3 cm (10.2 in NVFG and 14.9 in VFG). The mean union time was 13
months (6 to 25 months) overall. However, VFG revealed union after a
mean of 10.5 months, NVFG after 5.9 months. The overall hypertrophy
was found in 65 of 75 grafts (86.7%) and consolidation was found in 69
(92%). Hypertrophy rate was similar in VFG (85.3%) and NVFG (87.1%).
Complication rate in VFG was 41 % and in NVFG 25 %. There was found
fracturesin 7 (13%), 4 infections ( 7.5%) and nonunion in 5 patients (9.4%).
The chemotherapy was the only negative prognosis factor of the union
time (p = 0.021).

Conclusion

Vascularised and Non-vascularised fibula grafts were both techniques
with effective and successful results in reconstruction of segmental tumor
bone defects. NVFG showed comparable results to the VFG with lower
complication rate but it is limited in indication by the size for greater de-
fects, malignant tumors and the site. Chemotherapy is an adverse factor
leading to prolonged union time in both techniques.

FM026

Method

3 patients with a mean age of 33 years (range: 24-50 years) suffered from
either an Ewing-sarcoma (n = 2) or Chondrosarcoma (n = 1) in the poste-
rior pelvis. In all patients, the iliosacral joint was affected necessitating an
osteotomy through the sacrum. No distant metastasis were noted on
PET/CT-scans in any patient. A virtual 3D model was created fusing the CT
scan and the MRI. The resection through the ilium and the sacrum was
carefully planned on the computer. According to the preoperative model,
patient-specific cutting guides were produced. The cutting guide has been
designed to block the chisel at the correct height, therefore limiting the
depth of the osteotomy and reducing the risk of injuring neurovascular
structures anterior to the sacrum. For stabilization, a lumbopelvic spon-
dylodesis with interposition of either allo- or autograft followed.

Results

In all 3 patients the preoperative planning could be realized without any
intraoperative deviations. All tumors were resected with sufficient margin
(RO-resection). No vascular or focal neurological injuries were noted, even
though the osteotomies were done from posterior without any dissection
of the iliac vessels. The bone defects were bridged by an iliosacral spon-
dylodesis and interposition of either bone allo- or autograft in order to
restore the posterior pelvic continuity. One patient underwent a revision
surgery due to a superficial skin necrosis without a deep infection. No
hardware failure or secondary dislocation was observed in the follow-up
consultations.

Conclusion

Patient-specific cutting guides enable a safe and reliable osteotomy me-
dial to the iliosacral joint, while preventing an anterior perforation
through the sacrum.

FMO027

Patient-Specific Cutting Guides for the Resection of Bone Tumors
involving the lliosacral Joint at the Pelvis (11397)

Elin Winkler; Dominik Kaiser; José Spirig; Mazda Farshad MPH; Daniel Miller

Balgrist Universitdtspital

Introduction

The correct resection of malignant bone tumors affecting the pelvis re-
mains a challenging surgery. If the tumor involves the posterior ilium, the
medial part of the resection is usually performed through the iliosacral
joint (Ennecking Type 1). However, if the tumor invades the iliosacral joint
the osteotomy has to be performed more medially through the sacrum.
This poses the risk of injuring vascular structures, such as the A. and V.
iliaca communis, especially when performing the osteotomy from poste-
rior. This study evaluates if the use of patient-specific guides, limiting the
depth of the osteotomy, enable a safe tumor resection.
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Intercalary prosthetic reconstruction of the femur with custom
made stems for short fixation length (11366)

Daniel Andreas Miller; Farah Selman; Elin Winkler; Dominik Kaiser

Universitdtsklinik Balgrist

Introduction

In elderly patients the reconstruction of diaphyseal bone defects after tu-
mor resections is preferably performed by an intercalary prosthesis.
These implants allow an almost immediate weight-bearing and provide a
shorter rehabilitation time compared to biological reconstructions. How-
ever, if the tumor extension is large the intramedullary stems must be im-
planted in short residual bone segments, risking a reliable and long-lasting
fixation. This study highlights the use of custom made non-cemented
stems for intercalary prosthesis at the femur.

Method

3 patients with a mean age of 61 years (range: 55-70 years) underwent a
resection of a sarcoma localized around the femoral diaphysis (1 solitary
fibrous tumor, 1 dedifferentiated liposarcoma, 1 undifferentiated pleo-
morphic sarcoma). The resulting bone defect had a mean length of 16cm
(range: 13-18cm). In all three patients the bone length of the residual
proximal femur was B 85mm, which meant that a conventional stem was
not suitable. In one patient also the distal length was too short for the safe
fixation of a conventional stem (<90mm).

The custom made non-cemented stems had an octagonal diameter and
additional lag screws through the femoral neck for increasing the rota-
tional stability.

Results

In all 3 patients the preoperative planning could be realized without any
intraoperative deviations. All tumors were resected with sufficient margin
(RO-resection). The custom-made stems fitted exactly the remaining bone
length. The most difficult part was the insertion of the stem in the right
rotation for the correct positioning of the femoral neck screw. No periop-
erative complications were observed.
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At the last follow up (one patient died 12 months after the surgery due to
the disease) all implants were intact without any signs of aseptic loosen-
ing. One patient fell 4 months postoperatively, fracturing the lag screws
in the distal stem.

Probably the stem sintered in the process, but the further controls were
always radiologically inconspicuous, and the patient remained pain-free.
Therefore, no revision surgery was necessary.

Conclusion

Non-cemented custom-made stems with lag screws into the femoral neck
provide a reliable fixation of intercalary prosthesis at the femur even in
short residual proximal bone fragments.

FMO028

FM029

The effect of preoperative embolization in giant cell tumors of the
bone localized in the iliosacral region of the pelvis (11375)

Farah Selman’; José Spirig'; Mazda Farshad'; Adrian Raoul Kobe?; Dominik
Kaiser'; Daniel Andreas Miiller’

"Department of Orthopaedics, Balgrist University Hospital, Zurich, Switzerland; ? Univer-
sity Hospital Zurich, Zurich, Switzerland

Introduction

Giant cell tumors of the bone (GCTB) are local aggressive tumors with usu-
ally high vascularization. They rarely occur in the posterior pelvis and sa-
cral area (2-8%). However, at the posterior pelvis and at the sacrum no
tourniquet can be applied, and cementation is often not possible due to
the proximity to the lumbosacral nerves. Therefore, the curettage of GCTB
in this anatomical region is associated with high blood loss, resulting in a
poor visibility of the operating field and a higher complication rate. Pre-
operative embolization of the main tumor vessels is a feasible option to
reduce intraoperative blood loss. This monocentric case control study
evaluates the effect of the preoperative embolization in GCTB localized at
the iliosacral region.

Methods

3 patients with GCTB in the sacrum (n = 1) or in the posterior ilium (n =2)
underwent a total of 4 surgeries from May 2021 to December 2021 in our
institution. In all patients a preoperative CT-guided biopsy was perfor One
patient developed an early local recurrence in the sacrum requiring revi-
sion surgery. In all the patients, the tumor was carefully removed with a
curettage, whereas in one patient the bone cavity was filled with cement.

The first two surgeries in this consecutive series were done without any
preoperative treatment (1 sacrum, 1 posterior ilium). In the second two
surgeries (1 sacrum, 1 posterior ilium) an embolization of the feeding tu-
mor vessels was successfully accomplished 24 hours prior to surgery.
None of the patient received a denosumab treatment.

Results

In the two surgeries without any preoperative embolization the mean in-
traoperative blood loss was 3250 ml. The mean perioperative erythrocyte
transfusion volume was 1125 ml and the mean surgical time was 114.5
min. For the 2 surgeries with preoperative embolization the mean in-
traoperative blood loss was 1850 ml, no perioperative erythrocyte trans-
fusion was needed, and the mean surgical time was 68 min. There were
no significant differences regarding the tumor volume in the preoperative
MRI detected.

Conclusion

Curettage of GCTB in the posterior pelvis and sacrum results in a signifi-
cantly high blood loss. Although preoperative embolization is not rou-
tinely performed for GCTB, in our experience it should be considered at
the pelvis because it may reduce blood loss and surgical time.
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Enchondromas of long bones and other skeletal lesions found inci-
dentally need critical evaluation, but rarely systematic follow-up.
(11216)

G. Ulrich Exner"; Michael O. Kurrer?; Nadja Mamisch-Saupe?; Pascal A. Schai*

" Orthopddiezentrum Ziirich; 2 Pathologikum; ® Radiologie Hirslanden; *Luzerner Kan-
tonsspital Wolhusen

Introduction

Incidental bone lesions are a challenge for the specialist who has to give
recommendations for further management. Historically it was felt man-
datory - though generally neglected - to follow incidentally found en-
chondromas in order to assess possible malignant transformation. Some
authors (e.g. 1) still recommend curettage and adjuvant measures as
standard treatment of enchondromas and atypical cartilaginous tumors
of long bones.

This study and review of the literature (e.g. 2) is intended to question the
‘dogmatic’ rule for follow-up imaging and to assist in the decision, which
cases of incidental long bone findings need further evaluation or can be
left to observation by the patients.

Methods

153 cases of incidental bone findings were presented to our musculoskel-
etal tumor service for evaluation from July 2008 through June 2021. 73 of
them were cartilaginous tumors and 63 of these were diagnosed as en-
chondroma of a long bone based on X-Ray and MRI.

Results

Follow-up imaging of the enchondroma patients had been recommended
for all patients, finally however performed for 35 patients only at 1 to 13
years (mean 4.3y). Enchondroma in these patients did not increase in size
except for one femoral diaphyseal enchondroma with increasing diameter
from age 18 to 20 years. 14 additional patients answered to written con-
tact stating that they remained asymptomatic at 2 to 12 years (mean 5.6y)
follow-up. None of the patients has been reported to the Swiss Federation
Malignancy Registry to have developed malignancy.

Among the 10 other cartilaginous tumors were one chondrosarcoma
grade Il exhibiting different image pattern, 3 non-long-bone localizations
(pelvis, scapula and rib), 2 Ollier-type enchondromas, and 2 osteochon-
dromas. Incidental findings other than cartilaginous tumors were fibrous
dysplasia (n = 31), non-ossifying fibroma (n = 31) and 18 other ‘sporadic’
entities.

Conclusions

Incidentally found enchondromas not exhibiting aggressive features need
no systematic follow-up and patients can be ‘discharged’ with the advice
to present if symptoms would develop. This also applies for fibrous dys-
plasia and the other sporadic lesions.

1. Deckers C et al. Curettage and cryosurgery for enchondroma and atyp-
ical cartilaginous tumors of the long bones: Oncological results of a large
series. J Surg Oncol 2021;123:1821-27

2. Ahmed S et al. Incidental long bone cartilage lesions: is any further im-
aging workup needed? Skeletal Radiol 2021;50:1189-96

FMO030

Safe surgical margins in Ewing's sarcoma (11199)
Max Mifsud'; Marie-Caroline Nogaro; Tim Theologis; Max Gibbons

"Oxford University Hospitals NHS Foundation Trust

Introduction

There is recent evidence advocating the use of post-chemotherapy MRI
for safe resection of primary bone sarcoma in providing a clear margin of
disease. This paper challenges this view by providing evidence obtained
from comparing surgical resection margin measurements calculated off
the pre- and post-chemotherapy MRIs to the post-operative histological
analysis.
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Method

A retrospective patho-radiological analysis of 10 patients treated for long
bone Ewing’s sarcoma. The pre- and post-chemotherapy MRI radiological
measurements were correlated with the post-operative gross and micro-
scopic histological specimens with the principle aim of determining which
represented the accurate histological extent of disease and therefore
which image set should be used in determining the surgical resection mar-
gins.

Results

In the 10 cases there was a discrepancy in the extent of pathological dis-
ease on comparative histological and radiological assessment. The mean
age at presentation was 19.5years [4-45 years], with a female bias (n =
7/10). The lower limbs were more commonly involved than the upper
limb (femur n = 2/10, tibia n = 3/10, fibula n = 2/10, humerus n = 2/10,
ulna n = 1/10). There was no correlation between the percentage reduc-
tion in measured volume/length of pathological bone on sequential MRI
and the percentage necrosis on histology. The average discrepancy be-
tween the length of pathological bone on histology and on MRI was
2.7cm. Using the baseline pre-chemotherapy MRI to plan the surgical re-
section margins, 7/10 patients had their surgical resection margins
through radiologically clear but pathologically abnormal bone (without
histological evidence of residual tumour). Had the post-chemotherapy
MRI been used a further 3 patients would have had their tumour resected
through pathologically abnormal bone. No patients had or would have
had tumour resected through residual tumour.

Conclusions

The use of the post-chemotherapy MRI for planning surgical resection
margins increases the risk of resecting through histologically abnormal
bone that may have been previously contaminated by tumour, without
significant benefit of preserving sufficient bone to facilitate joint or phys-
eal sparing surgery. The evidence from this study supports current guide-
lines recommending the use of pre-chemotherapy MRI to plan safe surgi-
cal resection margins in Ewing’s sarcoma.

FM031*

cording to WHO2020 were included. Patients with a recurrence as diag-
nosis were excluded. There were 69% (n = 212) with a malignant and 31%
(n = 97) with an intermediate STS. The median TTI was 23 (6-52) days. In
the malignant group, the median TTI was 21 (4-46) days and in the inter-
mediate group 30 (11-58) days. In the different institutions the median
TTI's were 10 (-6-30), 28 (12-78), 24 (10-58), 24 (10-53), 12 (-12-54) and
26 (-1-54) days.

Conclusion

In the SSN cohort the overall median TTI was 23 days. In the literature, a
TTI delay of more than 42 days led to a slightly reduced overall survival.
Compared to the international standard, we conclude that within the SSN
network, patients face an adequate waiting time until treatment initiation
with no potential restrictions to overall survival.

FM032*

Time to Treatment Initiation: An Analysis of Sarcoma Patients
treated at Multidisciplinary-Team/Sarcoma-Board (MDT/SB’s) over
a four-year period (11337)

Markus Scharer'; Philip Heesen?; Carlo Theus-Steinmann’; Beata Bode?;
Bruno Fuchs?

"Kantonsspital Winterthur (KSW); 2 Swiss Sarcoma Network; 3 Pathologie Institut Enge

Introduction

It is hypothesized that in the treatment of patients with soft tissue sarco-
mas (STS) the interval from establishing the diagnosis until initiation of
treatment is relevant for the overall survival. Therefore, time to treatment
initiation (TTI) was defined as a quality indicator for monitoring the treat-
ment standard. The primary objective of this study was to find out how
long (in days) it takes from establishing the sarcoma diagnosis through
biopsy until initiation of treatment in patients suffering from STS. Second-
ary objectives were defined as the comparison between the different dig-
nities, the different institutions and how the Swiss Sarcoma Network
(SSN) cohort compares to the international standard.

Methods

This is a retrospective analysis of prospectively collected data from the
SSN. All patients being presented to the MDT/SB within a four-year period
from 2018 to 2022 were included in this study. TTl and secondary objec-
tives were determined using non-parametric summary statistics and pre-
sented as median and interquartile range. Ethic approval was granted for
this study.

Results

In total 420 patients were recorded in the respective time period in the
SSN. In this study 309 patients with a malignant or intermediate STS ac-
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The role of the pedicled, chimeric, musculo-cutaneous gastrocnem-
ius flap for soft-tissue reconstruction in periprosthetic joint infec-
tion of the knee: indications and pitfalls (11367)

Rik Osinga"; Gianluca Sapino?; Martino Guiotto?; David Guillier®; Martin
Clauss'; Olivier Borens?; Pietro di Summa?

" Universitétsspital Basel; 2 Centre Hospitalier Universitaire Vaudois; * University Hospital
Dijon

Introduction

The knee region presents with particular specificities which make recon-
struction challenging. Specifically, in the context of total knee arthroplasty
(TKA), soft tissue defects can expose critical structures such as the joint,
bone or extensor apparatus besides the implant itself, with dramatic con-
sequences in terms of periprosthetic joint infection. This work reports our
experience in soft-tissue reconstruction (STR) using a pedicled, chimeric,
musculocutaneous gastrocnemius flap in infected, complex TKA scenar-
ios. Outcomes and complications are critically analysed, and the ortho-
plastic surgical planning outlined.

Methods

Prospectively maintained databases of three university hospitals were
retrospectively searched for adult patients with infected TKA and soft-tis-
sue defects between 2018 and 2021. Only patients who underwent STR
with a pedicled, medial or lateral chimeric musculo-cutaneous sural artery
perforator gastrocnemius flap were included in this study. The ortho-
plastic timing of STR was assessed as well as the orthoplastic outcome, in
particular in the setting of a two-stage approach, where the flap would
have to be re-raised for reimplantation of the TKA at the second stage.

Results

Twelve patients were included in this study. Ten times a medial and two
times a lateral sural artery perforator gastrocnemius flap was used. In ten
patients an extensor apparatus / capsular defect was reconstructed with
the tendinous part of the dorsum of the flap. In one patient with complete
extensor apparatus rupture, the flap was extended with Achilles tendon
for reconstruction. Four patients underwent a one-stage approach, eight
patients a two-stage approach. Soft tissue reconstruction was performed
as early as possible but timing was not always ideal, as most patients were
referred and operated elsewhere before. All donor sites were closed di-
rectly. Three patients showed partial skin necrosis of the flap, of which
one patient needed surgical revision. In five of eight patients undergoing
a two-stage approach, STR was performed before the second stage. Here,
no flap related complications were seen during the second stage.
Conclusions

The chimeric musculo-cutaneous gastrocnemius flap is a robust option to
reconstruct composite soft-tissue defects around an infected TKA. It can
be extended with Achilles tendon in cases of complete extensor apparatus
rupture. Furthermore, it can be re-raised in a staged procedure, no micro-
surgical skills are needed.
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Prevalence of femoral Retroversion of pediatric patients with
slipped capital femoral epiphysis using preoperative MRI based
measurement of femoral version (11174)

Till Lerch; Tilman Kaim; Markus Hanke; Simon Steppacher; Florian Schmaran-
zer; Jasmin D. Busch; Kai Ziebarth

Inselspital, Bern University Hospital, University of Bern

Introduction

Slipped capital femoral epiphyses (SCFE) and Perthes disease are pediatric
hip diseases. SCFE was associated with femoral retroversion. SCFE pa-
tients were associated with femoral retroversion but few studies investi-
gated femoral version (FV) on MRI.

Objectives: Therefore, we report(1) mean FV, (2)prevalence of femoral
retroversion (3)side-to-side difference for SCFE patients.

Study Design & Methods

A retrospective MRI analysis involving 52 hips (26 patients, 01/2017-
10/2021) was perfor Inclusion criteria were pediatric hip disease (16 SCFE
patients and 10 Perthes patients, 10-16 years of age).

We evaluated FV using the Murphy method on rapid bilateral T1 VIBE
Dixon MRI sequence (AT 32-40 seconds) of the pelvis and knee (was added
to the routine MRI protocol). FV was compared to the contralateral side.
Five Perthes patients(mean age 11+2 years) were treated surgically. The
mean age of SCFE patients was 1312 years and 12 patients presented with
moderate or severe slips and were treated surgically. SCFE patients un-
derwent contralateral prophylactic pinning.

Results

(1)Mean FV of SCFE patients (1+£2°) was significantly (p <0.001) lower com-
pared to contralateral side(16+14°) and compared to Perthes pa-
tients(18+16°).

(2)Ten SCFE patients (63%) had FV >0°. Six patients(37%) had femoral ret-
roversion (FV <0°). Of the contralateral side, two patients (12%) had fem-
oral retroversion. Two Perthes patients (20%) had femoral retroversion.

(3)Side-to-side difference of FV was higher for SCFE patients(17+16°) com-
pared to Perthes patients(1319°).

Conclusions

SCFE patients undergoing the modified Dunn procedure or in situ pinning
showed a considerable prevalence of femoral retroversion and showed
lower FV compared to Perthes patients. Theoretically, SCFE patients
treated with in situ pinning are at risk for femoral retroversion and resid-
ual deformity. This underlines the importance for longterm followup for
SCFE patients.

FM034

and 21.6 (6.0) years at the last CGA), corresponding to an evolution of 12
(5) years. Evolution of mGPS, GVS, and dimensionless walking speed were
calculated. The values of the affected and unaffected side were calculated
for the gait scores. Patients were divided into categories: ‘No surgery’ and
‘Single-level surgery’ (SLS). Statistical analyses (paired t-tests) were per-
formed between first and last CGAs all patients together and for each
treatment categorie.

Results

Mean mGPS of the affected side was significantly improved at last CGA,
regardless of the treatment category: baseline = 8.0° (2.2) vs. follow-up =
6.4° (1.5), effect size = 0.69, p <0.001. It was also observed a significant
improvement for the unaffected side (baseline = mGPS: 6.8° (1.8) vs. fol-
low-up mGPS = 5.6° (1.5)). In addition, significant improvements were ob-
served for the two categories (SLS and No Surgery) in terms of mGPS for
the affected and unaffected sides (SLS category — affected side: baseline
=8.1°(2.2) vs. follow-up = 6.5° (1.6), effect size = 0.65, p = 0.002 and No
surgery category (affected side: baseline = 7.9° (2.9) vs. follow-up = 6.1°
(1.1), effect size = 0.88, p = 0.01). Finally, for the SLS’s category, significant
improvements were observed for the mean GVS of the hip, knee, ankle
flexion-extension angles and the foot progression angle. No significant
changes were observed in mean dimensionless walking speed.
Conclusions

This study highlights that patients with USCP have a positive evolution in
terms of gait function over time with and without surgery. In addition,
regarding specifically GVS values, we observed a positive impact of ortho-
pedic surgeries at the knee, ankle and foot levels and more particularly
for those with poor gait quality at baseline.

FMO035

Long-term evolution of walking in unilateral cerebral palsy: A 12-
years follow-up of 40 children (11186)

Alice BONNEFOY-MAZURE'; Geraldo DE COULON?; Pierre LASCOMBES?; Aline
BREGOU?; Stéphane ARMAND?

"Geneva University Hospitals and University of Geneva; 2 Geneva University Hospitals
and University of Geneva; ® Lausanne University Hospital and University of Lausanne

Introduction

Unilateral spastic cerebral palsy (USCP) is the most prevalent subtype of
CP. Assessment of their gait evolution and effects of surgical treatments
on this is often performed in short-term studies. This study aimed to ana-
lyze the long-term evolution of gait in USCP by examining patients’ modi-
fied Gait Profile Score (mGPS without hip rotation), Gait Variable Scores
(GVS), walking speed, and the influence of single-level surgery (SLS).

Methods

Forty patients with USCP (GMFCS 1) who had undergone two clinical gait
analyses (CGAs) were enrolled (mean age: 9.8 (3.2) years at the first CGA
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Practice variation and factors influencing indications for interven-
tions for hip displacement in non-ambulant children with cerebral
palsy (11196)

Max Mifsud '; Unni Narayanan?; The CHOP study group
"Oxford University Hospitals NHS Foundation Trust; 2 The Hospital for Sick Children

Introduction and Objective

There are many treatment strategies for hip displacement in non-ambu-
lant children with CP, with variation in indications, timing and choice of
procedures. CHOP is an international prospective cohort study comparing
different strategies. This paper quantifies practice variation among CHOP
surgeons, experts in CP, and explores factors influencing decision-making.

Materials and Methods

71 case vignettes were presented from CHOP database capturing spec-
trum of age, GMFCS level, Migration Percentage (MP), uni/bilateral hip
involvement, acetabular dysplasia, femoral head-shape, reduction of ab-
duction, hip ROM (R1/R2), presence of hip symptoms. 28 clinicians (mean
10 years CP practice) from 17 sites globally made recommendations on
treatment. Options were A-D: (A) Watchful waiting, (B) Botulinium toxin
+/- bracing, (C) Soft tissue surgery only, (D) Bony reconstructive surgery,
and (E) Salvage surgery. They were blinded to others’ responses. Factors
influencing decisions were analysed using logistic regression.

Results

Average age was 6.9 years old (2-17.5yrs); MP 58% (0-100); 37/71 had
symptoms. 40% chose watchful waiting for MP up to 50%, with others
recommending botox(15%); soft-tissue releases(18%); or bone-recon-
struction(27%). Decision to operate was influenced by symptoms. When
MP>50%, 95% recommend surgery, predominantly VDRO. Acetabu-
loplasty was added when children >5 years with increasing dysplasia and
MP. Wide variation in indications for open reduction, recommended by
40% to 60% of surgeons with increasing MP. Salvage was preferred for
high-riding/irreducible dislocations (OR:23); severely dysplastic (OR:16),
and symptomatic (OR:8.7).
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Conclusions

MP and patient symptoms are major drivers of surgical recommenda-
tions. Although treatment recommendations vary among experienced CP
surgeons world-wide, some factors reached consensus and this can be
used to drive recommendations in treatment of CP hips.

FMO036

The use of clinical photographs and patient reported outcome
questionnaire as a tool to predict functional outcome in supracon-
dylar humeral fractures treated operatively (11198)

Marie-Caroline Nogaro; Senol Bekmez; Mark Camp; Unni Narayanan
Purpose

Over 500 supracondylar humeral fractures (SCHF) are treated at our insti-
tution each year. Our standard post-operative pathway includes a 3-week
visit for splint removal, wire removal and radiographs. Subsequent follow-
up occurs at 12 weeks for a clinical examination. In an effort to minimize
unnecessary follow-up visits, we investigated whether photographs
and/or patient-reported outcome measure (PROM) scores could identify
patients who do not need 3-month in-person follow-up.

Materials and Methods

At the 3-month visit, 248 SCHF patients (mean 6.2 yrs; 0.75-11yrs) had
bilateral elbow motion (ROM) and carrying angles measured; and photo-
graphs of full length frontal and sagittal alignment, and maximum elbow
flexion/extension. Two independent assessors made the same measure-
ments off the clinical photographs to compare these with the clinic meas-
urements. Two PROMs: Self-Assessment Questionnaire (SAQ: 0 best to 14
worst) and QuickDASH (0 best to 100 worst) were completed at the 3-
month visit.

Results

Inter-rater reliability of the photograph measurements was excellent
(Kappa: 0.88-0.93), but weakly concordant with clinical measurements
(carrying angle Kappa = 0.51;max flexion Kappa = 0.68;max extension
Kappa = 0.64). SAQ moderately correlated with QuickDASH (Kappa = 0.59)
and performed better at identifying patients with abnormalities. SAQ
score>4 identified patients meeting 3-month follow-up criteria, with sen-
sitivity:36.1%; specificity:96.8% and negative-predictive-value(NPV):87%.
Conclusions

We did not find that photographs were reliable. Although SAQ-score has
high NPV, a more sensitive fracture-specific PROM is needed to identify
patients who do not need a 3-month follow-up visit.
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DIABETIC AND NON-DIABETIC CHARCOT
NEUROOSTEOARTHROPATHY DEMONSTRATE SIMILAR CLINICAL
COURSES (11291)

Sabrina Weber; Farah Selman; Tobias Gotschi; Martin Berli; Madlaina Schoni;
Felix W. A. Waibel

Introduction

The literature reports that Charcot neuroosteoarthropathy (CN) is of dia-
betic origin in around 75%. Most literature reporting on the clinical course
and complications of CN focusses on diabetic CN. Reports on non-diabetic
CN are scarce. The aim of the present study was to compare treatment
outcome of diabetic versus non-diabetic CN. We hypothesized that dia-
betic CN leads significantly more often to complications such as pressure
ulcers, CN reactivation, and limb loss.

Methods

Retrospective cohort study with inclusion of patients that had been
treated for CN at our institution. All patients were eligible in whom treat-
ment for CN started between January 1st 2006 to December 31st 2018.
Exclusion criteria were age <18, corrective surgery for CN performed as
the first step, singular appointments with the purpose of a second opinion
and missing general consent. Statistical analysis included a Student t-test
for the comparison of continuous variables and Fisher's exact test for the
comparison of categorical data. Kaplan-Meier survival estimates were
constructed and Log Rank tests were performed to compare minor and
major amputation free survival between diabetic and non-diabetic CN.

Results

Out of 293 CN that were included, 89 (30.4%) were non-diabetic. Mean
overall follow-up was 5.4 years. Major amputation was necessary in dia-
betics in 6% and in 2% in non-diabetics (p = 0.25; Log Rank test p = 0.22).
Minor amputations were also more frequent in diabetics but insignifi-
cantly (17% vs. 11%; p = 0.22; Log Rank test p = 0.37). Diabetics demon-
strated an elevated risk for ulcer recurrence (46% vs 30%; p = 0.013).
When patients presented with unilateral CN, time to contralateral CN was
significantly faster in non-diabetics (mean 6 vs. 19 months; p = 0.04). All
other complications and therapy modalities (duration of total contact cast
until resolution of active CN, first time ulcers, CN reactivation, need for
reconstructive surgery, time to ulcer, time to ulcer recurrence) demon-
strated no statistically significant differences.
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Conclusion

Complication rates in diabetic and non-diabetic CN are similar. Only ulcer
recurrence was significantly more often in patients suffering from diabe-
tes.

FM038*

Long-Term Recurrence Rate In Anterior Shoulder Instability After
Bankart Repair Based On The On- And Off-Track-Concept (11229)

Ines Schwihla; Stefan M. Zimmermann; Florian Grubhofer; Karl Wieser
Background

Since its first proposal the concept of on- and off-track lesions in anterior
shoulder instability has gained clinical relevance as a tool to predict the
failure rate of arthroscopic Bankart repair. Current literature only reports
either short term follow-up or long-term results of small sample sizes. The
aim of this study was to provide a long-term evaluation of recurrent insta-
bility following arthroscopic Bankart repair in a large cohort utilizing the
on-track vs off-track concept as a predictor for failure.

Methods

We retrospectively analyzed 271 patients that underwent primary arthro-
scopic Bankart repair for anterior shoulder instability between 1998 and
2007. All patients with a minimum follow up of 78 months and a preoper-
ative CT or MRI scan were included into the study. Preoperative CT-
and/or MRI-scans were used to determine the glenoid track and width of
Hill-Sachs lesion. Recurrence of instability was defined as presence of in-
stability symptoms (dislocation, subluxation and/or apprehension) or re-
vision surgery (stabilization procedure) and was assessed as the primary
outcome parameter.

Results

The glenoid track of 163 patients was assessed (female n=51, male=112)
with a mean follow up of 124 months (99.4 - 145.6, SD = 2.5) and a mean
age of 24 years (20 — 34.). An off-track Hill-Sachs lesion was found in 77
patients (47%), and 86 patients (53 %) were on-track. The rate of recur-
rent instability in the off-track group was 74% (n = 57) compared to 27%
(n =23) in the on-track group (p-value <0.001). The overall rate of revision
surgery due to instability was 29% (n = 48) after a mean time of 50.9
months (+42.8) following Bankart repair. The rate of revision surgery in
the off-track group was 48% (n = 37) after a mean of 53.5 months (+42.0)
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vs. 13% (n = 11) after 42.3 months (+46.3) in the on-track group (p-value
<0.001).

Conclusion

This study shows that the on- and off-track concept helps to distinguish
for which patients an isolated arthroscopic Bankart repair yields long term
benefits. Due to the high rate of recurrent instability in the off-track
group, an off-track lesion should be treated surgically in such a way that
the off-track lesion is converted into an on-track lesion.

Level of Evidence: Level lll, retrospective cohort study.
Keywords: anterior shoulder instability; recurrence; long term result; on-
and off-track; engaging; Hill-Sachs lesion.

FMO039
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Five-year outcomes of anatomic total shoulder arthroplasty with
posterior augmented glenoid implants in Walch B2 and B3 glenoids
(11373)

Patrick Goetti'; Xavier Lannes'; Fabio Becce'; Alain Farron'; Alexandre Terrier?

"Lausanne University Hospital and University of Lausanne (CHUV); 2 Ecole Polytechnique
Fédérale de Lausanne (EPFL)

Introduction

Posterior glenoid wear and persistent static posterior subluxation of the
humeral head (SPSH) is associated with early failure of anatomic total
shoulder arthroplasty (aTSA). In patients with Walch type B2 or B3 gle-
noids, posterior augmented glenoid (PAG) implants were reported to suc-
cessfully correct SPSH on short-term follow-up. However, medium and
long-term clinical and radiological outcomes of PAG remain unclear.

Method

We prospectively followed ten consecutive patients (mean age, 67.918.9
years; 5 females) with primary glenohumeral osteoarthritis and type B2
or B3 glenoids, who underwent aTSA with cemented keeled PAG implants
(posterior augments of 15, 25, or 35 degrees). Clinical outcomes were as-
sessed using Constant and Quick-DASH scores. All patients underwent
preoperative shoulder computed tomography (CT) scans with 3D surgical
planning combined with patient specific instrumentation at the time of
surgery. Postoperative shoulder CT scans were performed at 3 months
and 5 years postoperatively. Glenoid version (GV), inclination (Gl) and
SPSH were measured in 3D, on both pre- and postoperative CT scans, us-
ing the same reliable quantitative method. Glenoid implant loosening was
defined as the presence of a radiolucent line (thickness >1.5 mm) at the
glenoid bone-cement interface, and/or migration ( >5mm) and/or tilt (
>5°) of the glenoid component.

Results

Five-year clinical outcomes revealed a mean Constant score of 78.2+8.9
and a Quick-DASH of 8.4+8.2. Mean GV and SPSH significantly decreased
from -17.148.9 degrees and 70.315.9% preoperatively to -4.2+7.7 degrees
and 55.5+8.1%, respectively, at three-months post-operatively (p <0.001).
At 5-year follow-up, GV and SPSH only varied by 0.9+3.4 degrees and
1.746.2% compared to three-month postoperative values (p >0.39). How-
ever, Gl significantly increased by 3.6+3.3 degrees (p = 0.004). Finally, five
patients (50%) had signs of aseptic glenoid loosening.

Conclusions

Our five-year outcomes reveal a high rate of radiological glenoid implant
loosening. While patient satisfaction currently prevails, these patients
should be carefully monitored as radiographic signs of aseptic loosening
unfortunately precede the clinical signs. Correction of glenoid retrover-
sion and SPSH might be insufficient to prevent aseptic loosening. Long-
term comparative studies are awaited to guide patients between aTSA
and reverse shoulder arthroplasty in the setting of B2 and B3 glenoids.
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Increase of cellular senescence in chronic human shoulder tendi-
nopathies and its attenuation by Enhancer of Zeste 2 inhibition
(11119)

Dominik Biihler'; Andreas Marc Miiller'; Sebastian Andreas Miiller?; Andrea
Barbero3; lvan Martin3; Karoliina Pelttari®

"Klinik fiir Orthopddie und Traumatologie, Universitdtsspital Basel; 2 Klinik fiir Or-
thopddie und Traumatologie, Kantonsspital Baselland; 3 Departement Biomedizin, Uni-
versitdt Basel und Universitdtsspital Basel

Introduction

Cellular senescence is a state of permanent cell cycle arrest that affects
tissue regeneration. In recent years, it has been shown to play a key role
in musculoskeletal diseases like osteoarthritis, but has not been ad-
dressed in tendinopathies so far. This study investigates cellular senes-
cence in tendons from patients with shoulder tendinopathies and its cor-
relation with Enhancer of Zeste 2 (Ezh2), previously described in fibroblast
senescence. In addition, reversibility of senescence in response to seno-
therapeutic compounds is evaluated.

Methods

Human proximal long head of biceps tendons were obtained from pa-
tients with shoulder pathologies (proximal humerus fracture, superior la-
brum anterior to posterior tear, rotator cuff tear, osteoarthritis) and from
healthy controls (cadavers). Biopsies were histologically scored for degen-
eration (Bonar score) and analyzed by RT-PCR and immunofluorescence
to assess expression of tendon specific factors (tenomodulin, scleraxis),
senescence markers (p16, p19) and Ezh2. Expression of these genes and
of apoptotic markers was assessed in tendons exposed to senotherapeu-
tic compounds (Dasatinib/Quercetin, AG490, ABT-263) or an Ezh2 inhibi-
tor (EPZ-6438).

Results

Expression of p16, p19 and Ezh2 was significantly increased in chronic
shoulder tendinopathies and correlated with the degree of degeneration
(Spearman’s r(p16) = 0.556 p <0.001; r(p19) = 0.663 p <0.001; r(Ezh2) =
0.507 p <0.001), but did not correlate with patient age. Immunofluores-
cent stainings demonstrated co-localization of Ezh2 with p16 and p19 in
tenocytes.

Treatment with the senotherapeutic AG490 reduced expression of pl16
(fold-change to control: FC = 0.46, p = 0.003), induced apoptosis of senes-
cent cells by downregulation of the anti-apoptotic factors Bcl2 (FC = 0.16,
p <0.001) and Bcl-XL (FC = 0.21, p <0.001), while anabolic factors (teno-
modulin, scleraxis) were upregulated. A senolytic effect was also observed
in presence of the Ezh2 inhibitor EPZ-6438, demonstrated by reduced ex-
pression of p16 (FC=0.23, p=0.002) and p19 (FC=0.43, p =0.036) as well
as of Bcl2 (FC = 0.20, p <0.001).

Conclusion

Senescent cell traits accumulate in tendons from patients with shoulder
tendinopathies irrespective of their age and the expression of p16 and
p19 correlates with increased expression of Ezh2. Reduction of cellular
senescence by Ezh2 inhibition suggests a new potential therapeutic ap-
proach for enhancing regeneration in tendinopathies.

FMO041*

SEX, AGE, AND MUSCLE STRENGTH AFFECT SINGLE LEG HOP
DISTANCE (11189)

Simon Herger; Linda Biihl; Corina Niesch; Sebastian Miiller; Annegret Miin-
dermann; Christian Egloff

Universitdtsspital Basel
Introduction

Single leg hop (SLH) for distance are relevant to test knee injury risk and
are used to assess return to sports readiness after injury and/or surgery.
Factors influencing SLH distance in recreational athletes of various ages
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are unknown. We assessed whether maximal SLH distance can be pre-
dicted by sex, age and isokinetic knee peak torque, in healthy recreational
athletes.

Methods

36 female (age, 36.6 + 12.0 years; age range, 19-59 years, body mass index
(BMI), 22.7 £ 3.3 kg/m2) and 29 male (age, 33.7 £ 8.9 years; age range, 21-
53 years; BMI 23.9 + 3.5 kg/m2) healthy volunteers without previous
lower extremity injuries were included. All participants had a maximum of
6 trials per side to reach their best SLH distance. Trials were excluded if
the participant lost balance or had to readjust their foot after landing. Iso-
kinetic knee extensor and flexor muscle strength was tested at 60°/s using
a dynamometer (Biodex System 4) in two series of 4 extension-flexion rep-
etitions. For the dominant side the maximal SLH distance and the predic-
tor variables sex, age and to body mass normalized maximal peak torque
in extension or flexion were included in two multiple linear regression
models in RStudio (p <0.05).

Results

Higher relative extension peak torque increased SLH distance by 14.0 cm
per 1 Nm/kg (p = 0.033), every year of age reduced SLH distance by 1.1
cm (p <0.001) and being female by 25.3 cm (p <0.001; adjusted R2: 0.53).
Higher relative flexion peak torque increased SLH distance by 33.9 cm per
1 Nm/kg (p <0.001), every year of age reduced SLH distance by 1.2 cm (p
<0.001) and being female by 22.8 cm (p <0.001; adjusted R2: 0.58). All
results were confirmed when calculated for the non-dominant side.

Conclusion

These results confirmed that sex, age and isokinetic peak torque were pre-
dictors of SLH distance in recreational athletes aged 20 to 55 years. By
adding peak extension or flexion torque to the regression analysis, the
amount of explained variability of SLH distance increased to 53% or 58%,
respectively. Interestingly not only extension but also flexion torque was
a predictor of SLH distance confirming previous reports of a greater posi-
tive correlation between hamstring than quadriceps strength. Other fac-
tors not considered here, such as balance or flexibility may explain re-
maining variability in SLH distance. Our findings highlight the importance
of a high muscle strength to maintain or regain knee function with aging
or after injury.
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Where does the pedicle screw get its hold? (11250)
Frédéric Cornaz'; Mazda Farshad?; Jonas Widmer'

" Universititsklinik Balgrist, UZH / Institute for Biomechanics, ETH Zurich; ? Universitétsk-
linik Balgrist, UZH

Introduction

Pedicle screw loosening in lumbar spinal fusion poses a relevant clinical
complication, especially in situations with reduced bone quality. The aim
of this study was to quantify the distribution of the screw hold along the
pedicle screw at different loading amplitudes and in relation to bone qual-
ity.

Methods

Seven human cadaveric L5 vertebrae were used for this study. CT-data
was used to classify the bone quality of the specimens into normal, mod-
erate (osteopenic) and bad (osteoporotic). The vertebrae were instru-
mented bilaterally with pedicle screws following the traditional trajectory.
Micro-CT images were acquired to analyze the screw location. The verte-
brae were split in the midsagittal plane and both halves were split hori-
zontally along the screw axis to allow for imprint tests with 6 mm long
sections of the pedicle screws in a caudal direction. The force-displace-
ment curves in combination with the micro-CT data were used to recon-
struct the resistance of the pedicle and corpus region at different loading
amplitudes.

Results

Bone quality was classified as normal in 3 specimens, as moderate in 2
and as bad in 2 specimens, resulting in 6, 4 and 4 pedicle screws per group.
The screw length in the pedicle region in relation to the inserted screw
length was measured at an average of 63%, 62% and 52% for the three
groups respectively. At a calculated 100 N axial load acting on the pedicle
screw, the pedicle region was contributing an average of 53.9%, 53.6%
and 55.3% resistance for the normal, moderate, and bad bone quality
specimens respectively. With 500 N load, these values were measured at
55.9%, 61.3% and 72.8% and with 1000 N load, they were quantified at
71.1%, 77.9% and 77.4%.

Conclusion

At lower loading amplitudes, the contribution of the pedicle and corpus
region on pedicle screw hold are largely balanced and independent of
bone quality. With increasing loading amplitudes, the contribution of the
pedicle region increases disproportionally, and this increase is even more
pronounced in situations with reduced bone quality. These results
demonstrate the importance of the pedicle region for screw hold, espe-
cially in situations with reduced bone quality.
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Algorithm for surgical treatment of iatrogenic transfer metatarsal-
gia after hallux valgus surgery — the 3 plane approach (11144)

Lisca Drittenbass; Xueling Chong; Mathieu Assal

Centre Assal, Foot and Ankle Surgery Center, Clinique La Colline

Background

latrogenic transfer metatarsalgia is a distinctive complication after hallux
valgus (HV) surgery with an incidence of 6.3% found in a systematic review
of Barg et al. Various procedures have been described in the literature to
address selected causes for this complication; however, to date no com-
prehensive and extensive treatment algorithm has been published to help
surgeons solve this challenging and recurrent issue.

Method

We defined iatrogenic transfer metatarsalgia after HV surgery as pain in
the lesser metatarsals after isolated surgery of the first ray, under the con-
dition that the lesser rays were asymptomatic prior to the index surgery.
We have classified the causes of this complication by a multiplanar assess-
ment of the alignment of the operated first ray. According to the type of
malalignment of the first ray leading to the said postoperative transfer
metatarsalgia we present a comprehensive and complete algorithm for
surgical treatment based on this biomechanical understanding.

Results

The deformity of the operated first ray after HV surgery resulting in iatro-
genic transfer metatarsalgia can be understood as a biomechanically rel-
evant malalignment of the first ray and classified according to the plane(s)
in which it occurs. In the sagittal plane tarsometatarsal or cuneiform in-
stability or extension malunion of the first ray are the identified causes,
various stabilizing or correcting surgical steps are suggested depending on
the assessment. In the frontal plane shortening of the first metatarsal
leads to pain of the lesser rays; solutions are being suggested depending
on the amount of shortening. In the transverse plane under correction of
the intermetatarsal angle during index surgery will lead to failure and is
addressed differently depending on whether the initial procedure was
well chosen but badly performed or the chosen technique was inadequate
from the start.

Conclusions

We present a comprehensive and complete algorithm to understand and
treat iatrogenic transfer metatarsalgia as a complication of isolated HV
surgery. Our algorithm is based on the assessment of the underlying
malalignment of the first ray in the frontal, the sagittal and the transverse
plane and offers an ‘a la carte’ treatment suggestion to help surgeons
solve this challenging and recurrent issue.

FM044

sexe, la durée du suivi, et la fusion radiographique ont été documentés.
L’angle intermétatarsien préopératoire et postopératoire, I'ablation du
matériel, les scores préopératoires et postopératoires du milieu du pied
et de la cheville de I'American Orthopaedic Foot and Ankle Society ont été
analysés. La période de suivi moyenne était de 25 + 5,9 (plage de 12 a 36)
mois, et toutes les fusions guéries ont démontré une union radi-
ographique a une moyenne de 58 + 19,1 (plage de 40 a 89) jours. Les com-
plications comprenaient 22 pieds (37 %) nécessitant un retrait du maté-
riel, 4 cas (7 %) d’hallux valgus radiographique récidivant. Aucun cas de
metatarsalgie de transfert n’a été souligné.

Les résultats de la présente étude montrent que la fixation par vis de com-
pression plantaire avec augmentation de la plaque de verrouillage médial
pour I'arthrodese Lapidus pour les Hallux Valgus séveres permet une mise
en charge précoce avec des résultats satisfaisants, un meilleur alignement
clinique et radiographique et de meilleurs scores de I’American Orthopae-
dic Foot and Ankle Society.

FM045

Résultats a 3 ans de correction d’Hallux Valgus séveére selon Lapi-
dus avec plaque plantaire et vis de compression plantaire. (11399)

Alain Akiki'; Diane Wernly
Hopital Riviera Chablais

L'arthrodése de Lapidus est une procédure puissante qui peut étre utilisée
pour corriger les hallux valgus séveres et pathologiques du pied. De nom-
breuses méthodes de fixation pour cette procédure ont été rapportées. Il
a été démontré que I'utilisation de plaques offre une stabilité accrue par
rapport aux constructions a vis uniquement.

Nous relatons notre expérience a trois ans selon la technique qui consiste
en une vis de compression rétrograde plantaire a dorsale sur le site de
I'arthrodése, couplée a une plaque de verrouillage médiale a bas profil.
Au total, 60 pieds ont été traités avec cette modification de la procédure
Lapidus par 2 chirurgiens et ont été évalués prospectivement. Tous les
patients ont suivi un protocole de charge totale avec un Vacopedes im-
médiatement en postopératoire pour 6 semaines. L’Age du patient, le
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The percutaneous learning curve of 3rd generation minimally-inva-
sive chevron and akin osteotomy (MICA) (11420)

Andreas Toepfer

Kantonspital St.Gallen

Introduction

Minimally-invasive Chevron and Akin osteotomy (MICA) represents the
third-generation percutaneous hallux valgus surgery which is character-
ized by an extra-articular osteotomy, stable internal fixation and a high
potential for correction. Compared to other percutaneous techniques of
the foot, MICA is generally regarded as an advanced and demanding sur-
gical procedure with a prolonged learning curve. The aim of this study is
to analyze a single-surgeons experience with his first 50 consecutive MICA
procedures.

Methods

Between May 2018 and February 2021, 50 consecutive MICA procedures
performed by the author with the "K-wires first technique" were prospec-
tively analyzed focusing on surgery duration, number of fluoroscopies, ra-
diological correction results and surgery-associated complications.

Results

The mean preoperative intermetatarsal angle I/1l (IMTA) was 17,5°, the
mean hallux valgus angle (HVA) 32,1°. The average amount of radiological
correction was 11,2° for the IMTA and 23,0° for the HVA. There was no
statistical difference of radiological correction comparing the first 10 vs.
the last 10 MICAs in this series.

Overall, the mean surgery duration was 48,2min. (min.29, max.90min.),
the number of fluoro shots (fs) was 130,8 (min.65, max.186). Comparing
the first 10 MICAS vs. the last 10 procedures, both surgery duration and
amount of fluoro shots decreased significantly (58,8min vs. 35,0min and
165,9fs vs. 82,2fs).

One out of 50 MICAs required intraoperative conversion to open hallux
correction. There were three feet in two patients where removal of the
Chevron screws was performed after 7,9, and 12 month due to prominent
and disturbing screw heads at the medial cortex. There were no other sec-
ondary revision surgeries.

Conclusions

Although the learning curve of 3rd generation MICA is prolonged and re-
quires specific training and intensive practice, the rate of complications is
not increased compared to traditional open surgical hallux valgus tech-
nigues. The learning curve manifests itself predominantly in a decreasing
operation time and reduced fluoroscopy. Strict adherence to the princi-
ples of 3rd generation MICA with stable fixation and meticulous intraoper-
ative control of each surgical step helps to reduce surgery-associated
complications and allows for adequate correction from the beginning.
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Patient reported outcomes after dorsal closing wedge calcaneal os-
teotomy in patients with Haglund exostosis associated heel pain
(11176)

Thomas Rutishauser; Anika Stephan; Pascal Rippstein; Vincent A. Stadelmann
Schulthess Klinik Ziirich

Introduction

Dorsal closing wedge osteotomy (DCWCO) is among other surgical options
a valuable solution to treat patients with recalcitrant Haglund exostosis
associated heel pain.

Hypothesis

1) Positive correlation exists between the amount of shortening of the
lever arm of the Achilles tendon and the reduction of pain. 2) Shortening
of the lever arm is not associated with residual postoperative functional
impairment.

Study design
Case series; Level of evidence 4
Methods

134 patients were treated with DCWCO between January 2016 and June
2019. All patients were followed 24 months postoperatively. Besides spe-
cific radiographic parameters patient reported outcome scores (PRO)
were obtained.

Results

8 patients had to be excluded from the study leaving 126 in the final co-
hort. The latter consisted of 68 males and 58 females (mean age 51.9
years and 47.5 years respectively). All radiographic parameters (truncated
foot length [mm], Achilles tendon lever arm length [mm], vertical distance
of Achilles lever arm [mm]) except calcaneal inclination angle showed sig-
nificant change postoperatively (7.88 [6.5-9.2] , 8.11 [7.5-8.8], 7.15 [6.1-
8.3]). All PRO scores showed gradual improvement 6, 12 and 24 months
postoperatively. Based on the Global treatment outcome (GTO) 88% of
the patients were satisfied or very satisfied with the result after 24
months. Small correlations were found between height of the Achilles
lever arm and FFI disability at 24 months and FFI disability score change
at 12 months (0.25 and 0.19 respectively).

Conclusion

This is the so far highest case number study showing that DCWCO leads
to significant improvement of PRO scores and patient satisfaction 24
months postoperatively. Small correlations were found between height of
the Achilles lever arm and FFI disability at 24 months and FFI disability
score change at 12 months. Gradual improvement of PRO score and GTO
was observed until 24 months postoperatively.

FM047

We have developed an apparatus that follows the biomechanical princi-
ples of the ground reaction forces during gait. This device applies a stand-
ardized, electronically controlled and precise similar force under the first
metatarsal head as well as under the heads of M2 to M5 while measuring
the relative sagittal displacement between these two bearings.

The purpose of this work is to validate the intra- and inter-observer relia-
bilities of the measurements obtained with our device.

Methods

Our protocol included 2 examiners and 30 feet (15 volunteers). Each sub-
ject had 15 consecutive measurements per foot divided into 3 sets of 5
trials per set. To assess the intra-observer reliability the first examiner did
the first 3 and the last 3 trials. The 2nd examiner did the set of 3 trials in
between to assess the inter-observer reliability. We used the intraclass
correlation coefficient (ICC) to validate the reliability of the measures.

ICC values between 0.75 and 0.9 indicate good reliability, values greater
than 0.90 indicate excellent reliability.

Results

The intra-observer reliability showed an ICC of 0.979 within a 95% confi-
dence interval.

The inter-observer reliability showed an ICC of 0.977 within a 95% confi-
dence interval.
Conclusion

This study showed that the inter- and intra-observer reliability tests were
rated as excellent in measuring hypermobility of the 1st ray. This is a
promising 1st step for further studies that will help to better understand,
qualify and quantify hyperlaxity the 1st ray.

FM048*

Reliability of a new device to measure medial column hyperlaxity
of the foot (11147)

Nils Reymond'; Halah Kutaish'; Quentin Praz?; Lisca Drittenbass'; Mathieu As-
sal'

" Centre Assal de Médecine et de Chirurgie du Pied; 2 HEPIA - University of Applied Sci-
ences Western Switzerland (HES-SO Geneva)

Introduction

Hyperlaxity of the medial column of the foot is associated with several
forefoot disorders such as hallux valgus, metatarsalgia, stress fractures,
flatfoot, Lisfranc chronic dislocation or dislocation of MTP2 joint.

Its clinical measurement is highly subjective and consists of manually ap-
plying pressure under the metatarsal heads and estimating the differen-
tial dorsal sagittal translation between the 1st and 2nd-5th rays. This man-
ual examination is neither reliable nor repeatable, since it strongly
depends on the experience of the clinician along with the difficulty to ap-
ply an equal magnitude of force.
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Semi-automated 3D Analysis of the Hindfoot following Total Ankle
Replacement for Varus Ankle Osteoarthritis (11263)

Peter Kvarda; Lena Siegler; Tamara Horn-Lang; Roman Susdorf; Roxa Ruiz;
Beat Hintermann

Kantonsspital Baseland Bruderholz, Liestal, Laufen

Background

In advanced stages of ankle osteoarthritis (OA) with accompanying de-
formity, peritalar structures are often involved and progressive destabili-
zation of the hindfoot complex is present. Deformity correction and neu-
trally hindfoot is one important key to success when ankle replacement is
considered. Residual deformity may lead to early implant failure. Even se-
vere deformity is correctable with TAR and detailed knowledge about the
tibiotalar joint alignment changes are available in the literature. Infor-
mation, particularly about changes in the subtalar joint following TAR, is
scarce. Semi-automated measurements on weight-bearing computed to-
mography (WBCT) scan may allow in-depth analysis inframalleolar, there-
fore we aimed with this study to evaluate the subtalar joint position with
such advanced imaging modality before and after TAR.

Methods

This single-center cohort study included 14 patients (15 ankles), who were
treated with TAR without additional bony procedures for varus ankle OA
between 2000- 2021. Semi-automated measurements of the hindfoot
were performed based on pre-and postoperative WBCT. Clinical out-
comes included range of motion (ROM), pain on visual analog scale (VAS),
and American Orthopedic Foot and Ankle Society Hindfoot Score (AOFAS)
and were assessed preoperatively and at the last follow-up.

Results

The time between pre-and postoperative WBCT was on median 1.1 years
(range 0.3 — 5.3). All measurements of interest showed a significant im-
provement including talocalcaneal angle sagittal, talocalcaneal angle cor-
onal, talocalcaneal angle axial, talar horizontal inclination angle, and hind-
foot angle. Pain on VAS and AOFAS score improved significantly from pre-
to postoperative.
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Conclusion

TAR for varus ankle OA without additional bony procedures achieved sig-
nificant correction of preoperative deformity at the level of the subtalar
joint based on novel semi-automated 3D measurements on WBCT. TAR is
able to restore not only ankle joint alignment but with its powerful poten-
tial to restore intrinsic stability enables the realignment of the subtalar
joint. The results may help surgeons and impact their decision-making in-
traoperative process.

FM049*

A novel approach for joint line restoration in revision total ankle
arthroplasty based on the three-dimensional registration of the
contralateral tibia and fibula (11317)

Sandro Hodel; Anna Calek; Nicola Cavalcanti; Arnd Viehofer; Lazaros Vla-
chopoulos ; Stephan Wirth

Department of Orthopedics, Balgrist University Hospital, University of Zurich, Switzerland

Introduction

The use of total ankle arthroplasty (TAA) is increasing over time, as so will
the need for revision TAAs in the future. Restoration of the ankle joint line
(JL) in revision TAA is crucial but often difficult due to severe bone loss.The
primary aim of this study is to analyze the accuracy of a three-dimensional
(3D) registration of the contralateral tibia and fibula to restore the ankle
joint line (JL). The secondary aim is to report side-to-side differences of
anatomical landmarks with respect to the ankle JL.

Methods

3D triangular surface models were generated from computed tomo-
graphic data of 96 paired lower legs (48 cadavers) without signs of pathol-
ogy. Three segments of the tibia and fibula, excluding the distal tibial pla-
fond, were defined (distal, middle, proximal). A surface registration
algorithm was applied for superimposition of the mirrored contralateral
lower leg onto the original lower leg. JL approximation for each segment
was measured. Distances of the distal fibular tip, anterior and posterior
medial colliculus to the JL were measured and absolute side-to-side dif-
ferences reported. Anterior lateral distal tibial angle (ADTA) and lateral
distal tibial angle (LDTA) were measured.

Results

Mean JL approximation was most accurate for the distal segment (0.1 +
1.4 mm (range: -3.4 to 2.8 mm)) and middle segment (0.1 + 1.2 mm
(range: -2.8 to 2.5 mm)) compared to the proximal segment (-0.2 + 1.6
mm (range: -3.0 to 4.9 mm)) (p = 0.007). Distance of the distal fibular tip,
the anterior, and posterior medial colliculus to the JLwere 22.0+3.8,12.8
+ 1.9 and 7.6 £ 1.9 mm respectively without significant side-to-side differ-
ences (n.s.). Mean ADTA and LDTA were 82.8 £ 2.4 ° and 87.5 + 2.2 ° re-
spectively without significant side-to-side differences (n.s.).

Conclusion

3D registration of the contralateral tibia and fibula reliably approximated
the original ankle JL and the inclusion of the distal fibular tip, the anterior
and posterior medial colliculi, as robust anatomical landmarks, improved
the accuracy of JL restoration. The contralateral distal fibular tip, anterior
and posterior medial colliculi, ADTA and LDTA can be used reliably for the
planning of revision TAA with small side-to-side differences reported.

FMO050

As newer imaging technologies allow for a more detailed evaluation of the
peritalar joints under load, we aimed compare subtalar (ST) joint coverage
in patients suffering of varus ankle OA with/without peritalar deformity
compensation.

Methods

In this study 20 patients (age 62+ 10 years; 2 females) presenting with
end-stage varus ankle OA underwent WBCT scans (Planmed Verity) with
IRB approval. For each participant, CT images were auto-segmented to
create 3D models of the tibia, talus, and calcaneus (DISIOR 2.1), then man-
ually segmenting to finalize models (Mimics 22.0). The talar tilt (TT) and
hindfoot alignment angle (HAA) were assessed in 3D using a specific soft-
ware (DISIOR 2.1). Subgroups were performed containing each 10 pa-
tients with either a neutral (compensated) or varus (non-compensated)
HAA. Analysis of the articular coverage in the ST joint (antero-medial/pos-
terior facet) were performed for each participant using the 2nd principal
curvature to identify regions of intersecting normal vectors (PostView,
v2.2). Statistical analysis was performed to correlate 3D measurements to
the ST joint coverage in each subgroup.

Results

The TT was comparable between compensated (7t 3 degrees) and non-
compensated (10+ 3 degrees) ankles, while the HAA did significantly differ
(1 5 versus 23+ 6 degrees). Joint coverage at the antero-medial facet of
the ST joint was significantly lower in compensated feet, while the joint
coverage at the level of the posterior facet did not significantly differ.

Conclusion

Our data suggest that in case of posttraumatic end-stage varus ankle OA,
the ST joint can either slow down or accelerate the progression of the de-
formity. The antero-medial articular facet of the ST joint seems to play a
key role in preventing the hindfoot from rapid deterioration. It is yet un-
clear which factors impact on how the subtalar joint reacts in case of a
supramalleolar/trans-articular varus deformity. Nevertheless, the two de-
scribed entities may need to be differentiated as the surgical approach to
ensure a neutral and stable hindfoot may differ between ankles which are
compensated or non-compensated.

FM051*

Subtalar Joint Coverage in Varus Ankle Osteoarthritis (11219)

Doria Juric'; Zachary Eatough?; Rich Lisonbee?; Amy Lenz?; Alexej Barg®; Beat
Hintermann*; Nicola Krdhenbiihl'

" Universitétsspital Basel (USB); 2 University of Utah, Salt Lake City, UT; 2 Universitdtsklin-

ikum Hamburg-Eppendorf: *Kantonsspital Baselland

Introduction

The phenomenon of peritalar compensation of a supramalleolar and/or
trans-articular deformity in end-stage varus ankle osteoarthritis (OA) is
not yet fully understood. A possible reason for this lack of knowledge may
be that peritalar joint assessment is difficult on conventional radiographs.
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Short-term Outcomes of a Two-Component Total Ankle Replace-
ment in Revision Arthroplasty (11262)

Peter Kvarda; Laszlo Toth; Tamara Horn-Lang; Roman Susdorf; Roxa Ruiz;
Beat Hintermann

Kantonsspital Baseland Bruderholz, Liestal, Laufen

Background

Given the growing number of primary total ankle replacements (TAR) with
expanding target population, an increase in the numbers of failed ankles
and consecutive revisions is expected. Loss of bone stock and progressive
destabilization of ankle joint complex are difficult challenges. Most revi-
sion implants compromise the already damaged bone stock. Standard
components may not provide sufficient stability in revision setting with-
out additional procedure. A novel versatile semi-constrained implant de-
sign may allow a desirable solution respecting the remaining bone stock
but providing sufficient intrinsic stability. The purpose of this study was to
present short-term results of a new two-component implant design in re-
vision ankle arthroplasty.

Methods

This single-center retrospective cohort study included 57 patients (57 an-
kles) treated for failed TAR with the semi-constrained HINTERMANN Se-
ries H2© (H2) implant between 2018 and 2021. Survival analysis was per-
formed and potential risk factors using Cox regression, were assessed.
Clinical and radiological outcomes were assessed preoperatively and at
the last follow-up. Clinical outcomes included pain on a visual analog scale
(VAS), the American Orthopaedic Foot & Ankle Society (AOFAS) ankle
hindfoot score and patient satisfaction. Radiological outcomes were tibial
articular surface angle (TAS), tibiotalar surface angle (TTS), talar tilt angle
(TT) in the coronal plane and anteroposterior offset (AP-Offset) ratio in
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the sagittal plane, as well as signs of radiolucency and/or loosening on
plane weightbearing radiographs.

Results

The median follow-up was 2 (0.3-3.1) years. The mean patient age was
63113 years. The cumulative incidence for secondary revision after 1 and
2 years was 5.1% (95%Cl 0-11) and 7.4% (0-14) respectively. Four patients
needed a secondary revision. We observed a significant improvement in
the clinical outcome following the primary revision. Radiological measure-
ments showed steady periimplant forces on short-term without signs of
increased shear-forces.

Conclusion

The novel semi-constrained total ankle implant design results in desirable
short-term implant survival with an acceptable revision rate. It provides
improved clinical and satisfactory radiological outcomes without any sign
of increased shear forces in terms of lucency and/or loosening on short-
term.

FM052*

The Weber Conundrum: Outcomes of Conservative versus Surgical
Treatment of Weber B Ankle Fracture after 10 years (11296)

Nader Makarem; Moritz Tannast

HFR -Hopital Cantonal Fribourgeois

Ankle fractures make up one of the most common fracture type in trau-
matology. They most frequently involve the distal fibula. Whilst there is a
clear consensus on the treatment of Weber A and C fractures, the treat-
ment of Weber B fractures remains controversial. The decision on
whether to operate or not on an isolated Weber B fracture is still highly
dependent on the orthopedist’s expert opinion. Conservative treatment
consists usually of a short-leg walking cast/boot for 6 weeks. Several stud-
ies have shown that both treatments (surgical versus conservative) result
in similar outcomes on the short term (1 to 2 years following injury). The
literature lacks however conclusive studies over the long term outcomes
(10 or more years post injury). Retrospective and prospective follow ups
as well as trials are thus required in order to assess long term results and
to guide treatment of this select group of patients. Our study reviews all
patients with isolated Weber B fracture treated at our hospital (HFR-
Fribourg) 10 years ago. Those are split into two groups: operative versus
conservative. Patients are assessed using the EFAS score as well as the SF-
12 survey. They will receive weight bearing X-rays which will be used to
assess the grade of ankle arthrosis. Preliminary results show equal out-
comes when it comes to functionality and ankle osteoarthritis in isolated
Weber B fractures. Patient selection and proper initial radiological assess-
ment remains however the key criteria for decision making in the treat-
ment of these fractures.

FMO053*

Materials and Methods

Forty-two subjects with a mean age of 73 years and a history of 1st ray
amputation due to diabetic foot complications as the first amputation of
the corresponding foot were retrospectively analyzed. 2ML was assessed
by the three methods described by Coughlin, Hardy & Clapham, and
Maestro by two investigators (I1: resident in orthopedic surgery, 12: con-
sultant in radiology). Investigator 2 was blinded to the study outcomes.
Additional risk factors for TU were tested using Fisher’s exact tests and
Mann-Whitney U tests as applicable. The effect of MT length in the pres-
ence of potential confounders was assessed with Cox regression models.
Interrater reliability for the different MT length measurement methods
was quantified by the intra-class correlation coefficient (ICC).

Results

Mean follow-up was 59 months. Interrater reliability was excellent for all
three methods. Using Coughlin's method, 2ML was insignificantly longer
in patients with (5.3mm) than without transfer ulcers (4 mm; p = 0.33).
Hardy's and Maestro's methods demonstrated similar results (4.3/2.7
mm; p = 0.16) and (2.4/0.8 mm; p = 0.16). Insulin dependency was the
only significant risk factor for transfer ulcer development in the cohort (p
<0.003). Grouping patients according to their 2ML using Coughlin's
method into "normal"” ( £ 4mm) and "relative excess length" ( >4mm), ul-
cer-free survival was shorter in patients with "relative excess length" (63
versus 91 months).

Conclusion

Patients with transfer ulcers after 1st ray amputations have longer 2nd
metatarsals on average, but statistically insignificant. Transfer ulcers oc-
cur faster in patients with 2nd metatarsal "relative excess length" of
>4mm. Insulin dependency seems to have a protective effect on the risk
of TU development but may represent reduced physical activity.

FM054

Influence of 2nd metatarsal length on transfer ulcers after first ray
amputation in diabetic feet (11289)

Nicola Cavalcanti'; Katharina Martini'; Tobias Gétschi?; Nicola Krdhenbiihl';
Madleina Schéni’; Felix Waibel'

"Department of Orthopedics, Balgrist University Hospital, University of Zurich, Switzer-

land; 2 Department of Orthopedics, Balgrist Hospital, University of Zurich; Institute for
Biomechanics, ETH Zurich, Zurich, Switzerland

Introduction

Loss of the first metatarsal head in diabetic foot amputation leads to in-
creased peak plantar pressure underneath the adjacent rays. Transfer ul-
cers (TU) underneath the second metatarsal head following first ray am-
putation occur frequently and lead to adjacent ray re-amputations in up
to 22%. A length excess of the 2nd metatarsal of >4 mm compared to the
1st metatarsal using Coughlin's method is defined as "excess length" in
the literature. We hypothesized that 2nd metatarsal length (2ML) is sig-
nificantly longer in patients developing TU underneath the second meta-
tarsal head.
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Epidemiology of patellar tendinopathy in athletes and general pop-
ulation: A systematic review and meta-analysis (11322)

Sebastiano Nutarelli'; Camilla Mondini Trissino da Lodi'; Jill L Cook?; Luca Dea-
bate’; Giuseppe Filardo’

" Service of Orthopaedics and Traumatology, Department of Surgery, EOC, Lugano, Swit-

zerland; ? La Trobe University Sport and Exercise Medicine Research Centre, La Trobe
University, Corner of Plenty Road and Kingsbury Drive, Bundoora, Victoria, 3083, Austr

Purpose

To determine the prevalence of patellar tendinopathy (PT) in athletes and
the general population.

Methods

A systematic review of the literature was performed on January 17, 2022
and conducted in the bibliographic databases PubMed, Web of Science,
and Wiley Cochrane Library.

Epidemiological reports of any level of evidence, clinical studies reporting
data of incidence or prevalence, written in English language, was included.

Results

Out of 11.488 retrieved records, 28 studies on 28.171 participants were
selected and used for the qualitative and quantitative analysis. An overall
PT prevalence of 0.1% and 18.3% were reported in the general and ath-
letes’ populations, respectively. In athletes, PT prevalence was 11.2% in
women and 16.4% in men (n.s.). PT prevalence in individuals under 18
years of age was 10.9%, while in adults it was 21.2% (p = .009). PT preva-
lence was 6.1% in soccer players, 20.7% in basketball players, and 24.8%
in volleyball players. There were heterogeneous PT diagnosis approaches.
Higher prevalence values were found when PT diagnosis was formulated
via patient-reported outcomes versus clinical evaluation (p = .005).

Conclusions

PT prevalence is a common problem in the male and female sport active
population, whereas it is negligible in the overall population. Sportspeo-
ple over 18 years old have twice the prevalence of younger players. Vol-
leyball and basketball players are most affected by PT.
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Assessment of Peritalar Joint Subluxation in Flatfoot Deformity
(11217)

Steffen Schmeichel'; Kassidy Knutson?; Andrew Peterson?; Rich Lisonbee?;
Amy Lenz?; Alexej Barg?; Beat Hintermann®; Nicola Krahenbiihl'

" Universitétsspital Basel (USB); 2 University of Utah, Salt Lake City, UT; 2 Universitétsklin-
ikum Hamburg-Eppendorf: *Kantonsspital Baselland

Introduction

Studies have shown that semi-automated 3D measurements derived from
weighbearing computed tomography (WBCT) scans can reliably assess the
hindfoot deformity in patients with flatfoot deformity (FFD). However, the
literature fails to report whether such measurements correlate with sub-
talar (ST) and talo-navicular (TN) joint subluxation. The aim of the study
was to evaluate whether two widely used WBCT derived measurements,
the talo-calcaneal overlap (TCO) and talo-navicular coverage (TNC), corre-
late with peritalar joint subluxation in case of FFD.

Methods

In this study 20 patients presenting with various stages of FFD (age 60 +
18 years; 12 females) underwent WBCT scans (Planmed Verity) with IRB
approval. For each participant, CT images were auto-segmented to create
3D models of the talus, navicular, and calcaneus (DISIOR 2.1), then manu-
ally segmenting to finalize models (Mimics 22.0). 3D measurement includ-
ing the TCO and TNC were performed using a specific software (DISIOR
2.1). Analysis of the articular coverage in both the ST and TN joint were
performed for each participant using the 2nd principal curvature to iden-
tify regions of intersecting normal vectors (PostView, v2.2). Statistical
analysis was performed to correlate the TCO/TNC with the articular cov-
erage of the ST (antero-medial/posterior facet) and TN joint.

Results

While the TCO and TNC significantly correlated with subluxation of the
antero-medial calcaneal facet of the ST joint (Pearson’s correlation coef-
ficient -0.5251 and 0.5131), no significant correlation of each parameter
was evident for the posterior articular facet coverage. TNO significantly
correlated with TN joint subluxation (talar and navicular facet; Pearson’s
correlation coefficient -0.6205 and -0.5853).

Conclusion

TCO and TNC are useful to estimate the severity of ST and TN joint sublux-
ation in case of FFD. In addition, the level of subluxation (ST and/or TN
joint) can also be identified. This finding simplifies radiographic assess-
ment of patients with FFD as a detailed understanding of peritalar joint
congruency becomes possible by using only two measurements. Such in-
formation may help the surgeon to decide which operative strategy (e.g.,
osteotomies versus fusions) should be used in case operative treatment
is required.

FMO056

Persistent clinical symptoms without need for revision surgery was re-
ported in 18 patients (14%), meanwhile 71 patients (54%) underwent sub-
sequent surgery. These cases were evaluated for patient factors, OLT size
and location, complications, postoperative imaging and intraoperative
findings during revision surgery. The mean time of follow-up for patients
after AMIC was 3.1 (+/- 2.5) years.

Results

Among all patients that required revision surgery, 18 cases (25%) demon-
strated AMIC-related complications with deep fissuring (77%), thinning
(17%) and softening (5%) of the AMIC graft. Revision cartilage repair with
AMIC or microfracture was performed in 10/18 cases (56%) at a mean fol-
low-up of 3.7 +/- 2.8 years. The remaining either underwent careful deb-
ridement (n = 2), arthrolysis (n = 1), arthrodesis (n = 1), arthroplasty (n =
1), or hardware removal with non-operative management using cortisone
injections (n = 3). Conversely, 53 cases (75%) underwent subsequent sur-
gery due to AMIC-unrelated reasons including isolated symptomatic hard-
ware (38%) and concomitant pathologies with (40%) and without symp-
tomatic hardware (23%). Complications without the need for revision
surgery were reported in 16 cases (12%) with the majority presenting with
persistent unspecific pain (56%) and anterior ankle impingement (31%).
Among age, body mass index, defect size, smoking and bone grafting,
smoking was the only factor approaching statistical significance with an
odds ratio of 2.3 for AMIC-related complications (95% Cl, 0.91-6.0; p =
0.077).

Conclusion

The majority of revision surgeries after AMIC for OLT are unrelated to the
performed AMIC-graft but frequently address symptomatic hardware and
concomitant pathologies. Yet, smoking seems to increase the risk for
AMIC-related complications requiring revision surgery.

FMO057*

Typical Complications after Autologous Matrix Induced Chondro-
genesis (AMIC) for the Treatment of Osteochondral Lesions of the
Talus (11224)

Manuel Waltenspil; Jakob Ackermann; Michel Meisterhans; Stephan Wirth
Balgrist

Purpose

To report and analyze typical complications and their etiology after autol-
ogous matrix-induced chondrogenesis (AMIC) for osteochondral lesions
of the talus (OLT).

Methods

A total of 127 consecutive patients with 130 AMIC for OLT were retrospec-
tively assessed. Isolated AMIC was performed in 86 cases (66.2%), while
44 cases (33.8%) underwent concomitant surgery such as ankle stabiliza-
tion (20%), corrective osteotomies (9.2%), and soft tissue procedures
(3.9%). All AMIC-procedures were performed in an open fashion with 106
(81%) patients requiring a medial and/or lateral malleolar osteotomy.
Bone grafting with autologous spongiosa was utilized in 44 cases (34%).
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Centromedial location of talar osteochondral lesions leads to supe-
rior outcome 2 years after autologous matrix-induced chondrogen-
esis (11350)

Fabienne Inglin'; Fabian Krause?; Helen Anwander?

" Spital FMI Interlaken; 2 Department of Orthopaedic Surgery and Traumatology, In-
selspital, University Hospital Bern, University of Bern

Introduction

Most osteochondral lesions of the talus (OLT) are located on the medial
or lateral talus shoulder. Raikin et al established a nine-zone anatomical
grid system on the talar dome to locate osteochondral lesions. The cen-
tromedial zone is the most commonly involved. However, it is unclear, if
the outcome correlates with the location of the lesion.

The aim of this study was to correlate the OLT location with the outcome
2 years after autologous matrix-induced chondrogenesis (AMIC).

Methods and patients

Twenty-seven consecutive patients between 18 and 66 years (mean 36
years) undergoing AMIC for OLT between 2012 and 2018 were included.
Minimum follow up was two years.

The following clinical scores were acquired: American orthopaedic foot
and ankle society (AOFAS) score, foot-function index (FFI), and visual an-
alogue scale (VAS) pain.

Results

The OLT locations were as followed: 12 (44%) centromedial, 15 (56%)
other locations including 3 anteromedial, 5 posteromedial, 1 anterol-
ateral, 5 centrolateral, 1 posterocentral.

Over all patients, the AOFAS score improved from 62.7 +14 preoperative
to 75.5 £20 at two years follow up (p-value: 0.013). FFl improved from
54.3 +21 to 34.3 £26 (p-value: 0.006). VAS pain improved from 5.7 2.1 to
3.4 +2.7 (p-value: 0.004).

Preoperative, there was no significant difference in clinical scores be-
tween patients with a centromedial lesion and patients with a lesion in
another location. However, two years postoperative, clinical scores were
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significantly superior in patients with a centromedial lesion. The AOFAS-
score was 87.5 = 9 in patients with a centromedial lesion compared to
64.57 £21 in patients with the OLT in another location (p-value: 0.002). FFI
and VAS pain were significantly lower in patients with a centromedial lo-
cation (25.1 +19 versus 45.5 +27, p-value: 0.045, respectively 2.5 +2.2 ver-
sus 5.0 £2.6, p-value: 0.018).

Discussion

Centromedial was the most common location. Patients with OLT im-
proved 2 years postoperatively after AMIC procedure. Patients with the
osteochondral lesion located centromedial showed superior results.

FMO058*

Where are the isometric points in lateral ankle ligament recon-
struction? A three-dimensional kinematic study (11132)
Sylvano Mania’'; Christoph Zindel; Stephan Wirth; Arnd Viehéfer

" Universitdtsklinik Balgrist

Background

Long term clinical studies support the choice of anatomic above non-ana-
tomic lateral ankle ligament reconstruction. However, among the numer-
ous techniques described, no biomechanical studies did show the superi-
ority of one reconstruction above the other. To optimize the
biomechanical outcomes and avoid stiffness or residual laxity, finding an
isometric point for the anterior lateral talofibular ligament (ATFL) and the
calcaneofibular ligament (CFL) is mandatory.

Method

Three-dimensional (3D) surface models were generated from computer-
tomography scans of ten patients with healthy ankles. 30 insertion points
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of the CFL were defined on the lateral side of the calcaneus each 10% of
its total length in the dorsal-to-ventral and proximal-to-distal plane. 5 in-
sertion points were defined at the ventral ridge of fibula and 5 insertion
points along the lateral talar process. The tibiotalar and subtalar joint
were simulated based on previous 3D anatomical studies of the talus. The
insertion points of the CFL and ATFL were rotated around the tibiotalar
axis in flexion at 45°, 30° and 15°, and in extension at 15°, 30°. The CFL
insertions were rotated around the subtalar axis in inversion at 6°, 4°, and
2° and eversion at 2° and 4°, leading to 36 combinations of hindfoot posi-
tions. The distances between each point were calculated using the Euclid-
ian distance in 3D space.

Results

The isometric point of CFL on the calcaneus is located at about 60% along
the dorsal-to-ventral and between 60 to 70% along the proximal-to-distal
plane. From maximal extension to flexion, these points present respec-
tively a length variation of -0.8 to -1.1 mm (p = 0.46) and -1.1 to -0.8 mm
(p =0.56) and are located respectively between 4.2 and 7.5 mm from the
peroneal tubercle. A fibular insertion at 5 mm proximal to the malleolar
tip present a length variation ranging from -0.1 to 1 mm (p <0.001) for
ATFL and from -0.7 mm to 0.5 mm (p <0.001) for CFL, which are the lowest
variations among all the fibular insertions. A talar insertion point of the
ATFL located 5 mm proximal to the subtalar joint present the lowest vari-
ation, ranging from -1.1 to 0.7 mm (p <0.001).

Conclusion

This study shows that the 3D kinematic isometric points correspond to the
true anatomic insertion of the ATFL and CFL and that an anatomic recon-
struction avoid excessive stiffness or laxity.

FMO059

Women in Orthopaedics: Where do the female students disap-
pear? (11416)

Nermine Habib; Corinne Zurmuhle

HFR Fribourg Cantonal Hospital, University of Fribourg

Introduction

The number of female students in medical schools is rapidly increasing,
reaching two-thirds of the student population in Switzerland last year.
However, the percentage of female full members of the Swiss Orthope-
dics Society is approximately 8%. The purpose of this study is to analyse
the different career stages and discover when there is this enormous gap.

Methods

The female to male ratio of current medical students in Switzerland was
obtained as well as the number of candidates for the Orthopaedics and
Traumatology board examinations and the number of junior and full
members of the Swiss Orthopedics Society.

Results

Our results show that women comprise approximately 67.2% of medical
students; however, only 8.4% of the full members of the Swiss Orthopae-
dics Society are women increasing by around 4% over the last 12 years.

Of the 366 candidates for the board examinations in 2020 and 2021, 103
were women comprising 28.1%, while of the 91 actual junior members,
24 were women (26.4%).

Conclusion

At the start of residency, many women choose not to go into Orthopae-
dics. This co