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Jörg Bayer1 • Norbert Paul Südkamp1 • Martin Jaeger1
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Abstract

Introduction The purpose of this study was a detailed

analysis of clinical and radiological results following open

fixation of acute-traumatic, displaced anterior glenoid rim

fractures with bioresorbable pins.

Materials and methods This retrospective study included

17 patients with glenoid defect sizes C20 %, as directly

measured in preoperative sagittal en face CT. The mean

glenoid defect size was 25.3 % (20–35, SD 4.7). Two or

three polylactid pins were used for fixation. Mean age of

patients at the time of surgery was 50.1 years (27–71). The

mean follow-up period was 6.2 years (2.0–11.1). Follow-

up included comprehensive objective and subjective eval-

uation of shoulder function as well as standard radiographs.

Results The majority of 15/17 patients obtained good or

excellent clinical results according to the absolute and

normalized Constant score, the Rowe score, the Oxford

shoulder score, the simple shoulder test, the shoulder pain

and disability index and the subjective shoulder value.

Quality of life (SF-36) showed reference values. Mean or

subitem values of all outcome measures did not differ from

the contralateral, uninjured side. Radiographically, all

fractures healed without secondary dislocation. Ra-

diological signs of glenohumeral arthritis developed in two

patients and progressed in two other patients. There were

no implant-related complications. No patient experienced

glenohumeral instability or had to undergo revision

surgery.

Conclusions Bioresorbable pin fixation is a feasible and

safe method of osteosynthesis for anterior glenoid rim

fractures up to a glenoid defect size of about 35 % and

enables immediate active range of motion. Good or ex-

cellent clinical outcome can be expected and glenohumeral

stability is reliably restored. The most common mid- and

long-term complication is occurrence or progression of

osteoarthritis. The major benefits of bioresorbable pin

fixation are redundancy of implant removal, minimal risk

of implant-related complications and early functional

rehabilitation.
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Introduction

Operative treatment of acute anterior glenoid rim fractures

is recommended in case of intra-articular displacement

C4 mm and biomechanically relevant involvement of the

glenoid surface [1, 6, 16, 25]. Itoi et al. [9] showed in a

cadaveric study, that osseous defects with a width C21 %

of the glenoid length cause relevant persistent gleno-

humeral instability after isolated soft tissue Bankart repair.

Aim of surgery is to restore glenohumeral stability and

function to prevent instability and osteoarthrosis. Operative

treatment strategy mainly depends on the fragment type as

well as on the glenoid defect size. Reported methods in-

clude isolated capsule–labrum repair [14], refixation of the

fragment(s) using (cannulated) screws and/or suture an-

chors [6, 17, 21, 23], autologous bone graft [15] and
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coracoid transfer procedures [2] performed either open or

arthroscopically. Still, open reduction and screw fixation

may be regarded as the gold standard procedure for treat-

ment of acute, large anterior glenoid rim fractures [3, 6, 17,

19, 21]. However, screw osteosynthesis is associated with

high risks of hardware-related complications (e.g., intra-

articular impingement, loosening and breakage) [17, 19,

21].

In this context, use of bioresorbable fixation devices

appears beneficial in view of lower implant-related com-

plication rates and redundancy of implant removal, par-

ticularly for treatment of articular fractures. The

bioresorbable polylactid D/DL (70 %/30 %) pins allows

direct osteosynthesis of osteochondral fragments close to

the articular surface providing sufficient primary stability

of fixation for early functional rehabilitation [4]. Biome-

chanical stability, biocompatibility, technical feasibility

and efficacy for fracture treatment have been proven for

various bone and joint locations such as the radial head [5].

Moreover, there are no metal artifacts to compromise

postoperative MRI assessment.

Therefore, the purpose of this a retrospective study was

a detailed analysis of clinical and radiological results fol-

lowing open fixation of anterior glenoid rim fractures with

bioresorbable pins.

Materials and methods

Eligibility for this study required fulfilment of all of the

following inclusion criteria:

(1) acute-traumatic, anterior glenoid rim fracture type

F1(1a–c) or F2 according to the AO Foundation and

Orthopaedic Trauma Association (AO/OTA) scapula frac-

ture classification system (Fig. 1) [10]; (2) intra-articular

displacement with a gap and/or step-off C4 mm and (3)

fracture involvement of C20 % of glenoid surface as

measured in sagittal en face CT. Exclusion criteria were (1)

fracture fixation not exclusively performed with biore-

sorbable pins and (2) relevant concomitant injury with

presumable persistent impairment of shoulder function

(e.g., rotator cuff tear, persistent neurological deficit).

Thus, 17 patients (4 female, 13 male) were included in

this retrospective study, who underwent surgery between

September 2001 and November 2012. Mean age at the time

of surgery was 50.1 years (range 27–71) and the mean

follow-up period was 6.2 years (range 2.0–11.1). The

dominant right arm was affected in 10 cases and the non-

dominant left arm in 7 cases. Five fractures sports-related

had occurred (3 bicycle accidents, 1 skiing accident and 1

ice hockey injury). The underlying mechanisms of injury

were primary-traumatic anterior shoulder dislocations in

seven patients, a fall on the outstretched arm (indirect

mechanism) in 5 patients and a direct lateral impact on the

shoulder in 5 patients.

None of the patients had experienced previous shoulder

surgeries, shoulder dislocations or symptoms of gleno-

humeral instability. A standardized physical examination

was performed. There were no neurovascular deficits.

Asymptomatic generalized ligamentous laxity was noted in

two patients. Preoperative imaging included standard ra-

diographs (true AP, outlet and transaxillary view) and

computed tomography (CT) in all patients. Three patients

underwent additional magnetic resonance imaging (MRI)

to exclude a traumatic tear of the rotator cuff.

Surgical technique

All procedures were performed in beach-chair position

under general anesthesia and facultative use of an inter-

scalene block. A deltopectoral approach was used in all

cases. A longitudinal skin incision was performed parallel

to Langer’s lines of cleavage starting just below the cora-

coid process. The superficial fascia was incised over the

lateral margin of the pectoralis major muscle. The cephalic

vein was preserved and retracted laterally. The common

shoulder fascia was cleared of bursal tissue and incised

along the coracoacromial ligament and the proximal mus-

cle belly of the short head of the biceps. The subscapularis

tendon was detached approximately 1.0 cm medial to its

insertion at the lesser tuberosity preserving the anterior

humeral circumflex vessels (Fig. 2a). The interval between

the tendon and anterior capsule was identified. Then, the

Fig. 1 3D-CT reconstruction of an acute-traumatic, anterior glenoid

rim fracture type F1(1) according to the AO Foundation and

Orthopaedic Trauma Association (AO/OTA) scapula fracture classi-

fication system [22]; first-line anterior views and second-line true

anterior and outlet views with substraction of the humeral head
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subscapularis tendon was dissected from the anterior cap-

sule, retracted medially and armed with holding sutures

(Fig. 2b). The capsule was vertically incised close to its

humeral insertion and retracted medially. A Fukuda re-

tractor was placed onto the posterior glenoid rim for pos-

terior subluxation of the humeral head. Hohmann retractors

were inserted into the anterior capsulo-labral recessus to

improve visualization of the anterior glenoid rim fracture

(Fig. 2c). A singular fragment was found in 11 patients,

whereas a multi-fragmentary situation was present in 6

patients. The capsule–labrum complex was firmly attached

to the fragment(s) in all cases. The fragment(s) including

the attached capsule–labrum complex were anatomically

reduced and temporarily fixed with 1.4–1.8 mm K-wire(s).

Two to three 1.5 or 2.0 mm PolyPIN� (Consept GmbH,

Wiesbaden, Germany) were used for definite fracture

fixation (Fig. 3). A total of 38 PolyPINs� were implanted.

The PolyPIN� consists of bioresorbable polylactid

D/DL (70 %/30 %) and degrades within a period of

15 months as specified by the manufacturer. The pins were

inserted press-fit close to the articular surface just medial to

the capsulo-labral complex and flush with bony surface of

the fragment (Fig. 2d). Any radial tear of the capsulo-labral

complex was repaired with resorbable sutures. The capsule

was reattached to the humerus using absorbable sutures. No

additional anteroinferior capsular shift was performed. The

Fig. 2 Stepwise illustration of

the surgical procedure, a sharp

oblique detachment of the

subscapularis tendon

approximately 1.0 cm medial to

the top of the lesser tuberosity,

b exposition of the anterior joint

capsule after separation from

the subscapularis tendon which

is reflected medially with

holding sutures, c displaced

anterior glenoid rim fracture, a

Fukuda retractor is used for

posterior subluxation of the

humeral head, two Hohmann

retractors inserted into the

anterior capsulo-labral recessus

improve fracture visualization

(white arrowhead fracture line

with posterior step-off, white

arrow radial labral tear),

d anatomic reduction (white

arrowhead) and fixation with

three 2.0 mm bioresorbable pins

implanted medial to the labrum

(white arrows radiopaque heads

of two PolyPINs�, the third pin

located superiorly is not visible

due to capsular coverage)

Fig. 3 Instrumentarium for bioresorbable pin implantation using the

example of the PolyPIN� system (Consept GmbH, Wiesbaden,

Germany); right margin (bottom-up): drill guide, drill, depth gauge,

impactors, sharpener; left margin: 2.0 mm PolyPIN� and cutter
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subscapularis tendon was reinserted anatomically with the

arm in 15� of abduction and neutral rotation. The superfi-

cial fascia was readapted and the wound was closed.

One patient had an anterior humeral avulsion of the

inferior glenohumeral ligament (HAGL lesion), which was

repaired by transosseous sutures. Another patient had sus-

tained an ipsilateral proximal humerus fracture (3-segment)

with involvement of the greater tuberosity. The minimally

displaced fracture was simultaneously stabilized by tubular

plate osteosynthesis and healed anatomically.

Postoperative management

Supervised physiotherapy started on the first day after

surgery including active range of motion. Active abduction

was limited to 45� for two postoperative weeks and to 90�
for another 4 weeks. Active external rotation was limited to

0� for 2 postoperative weeks and to 20� for another

4 weeks. Patients refrained from active internal rotation for

6 weeks. During periods of rest, the shoulder was immo-

bilized in internal rotation for two postoperative weeks

during daytime and for four postoperative weeks during

nighttime. Standard radiographs (true AP, outlet and

transaxillary view) were routinely taken after drainage re-

moval, 6 weeks and 3 months after surgery to control

fracture reduction and consolidation. Further follow-up

X-rays were taken after 6 months and 1 year and then

annually.

Outcome measures

Clinical

An experienced, independent senior orthopedic residence

performed a comprehensive physical examination of the

shoulder joint. We used specific and general clinician-

based, patient-based and combined scores to measure

functional outcome and quality of life: the absolute Con-

stant score (CSabs), the normalized (age- and gender-mat-

ched) Constant score (CSnorm) as described by Katolik

et al. [12], the Rowe score, the Oxford shoulder score

(OSS), the simple shoulder test (SST), the shoulder pain

and disability index (SPADI), the subjective shoulder value

(SSV) and the SF-36 [7].

Radiological

The glenoid defect was quantified by direct computerized

measurement (IMPAX 6, Agfa HealthCare GmbH, Bonn,

Germany) of the missing area (mm2) in an en face sagittal

CT view as previously described and validated by Huijs-

mans et al. (Fig. 4) [8]. The percentage defect size (%) was

calculated by dividing the missing area by the total surface

of the inferior glenoid circle (Fig. 5). Each measurement

was repeated three times and the mean value was used for

statistical analysis. The fracture type was classified as

simple or multi-fragmentary. Gaps and step-offs were

measured in postoperative radiographs to assess the quality

of fracture reduction. Preoperatively and at follow-up, os-

teoarthritic changes of the glenohumeral joint (osteophytes,

joint space width, subchondral sclerosis and cysts) were

noted and classified as suggested by Samilson and Prieto

[20].

Statistics

Statistical analysis was performed using the software

package SPSS version 17 (SPSS Inc., Chicago, IL, USA).

Descriptive results are given as the mean value ± standard

deviation (SD). All data were tested for normal distribution

using the Kolmogorov–Smirnov test. If normally dis-

tributed, subgroup data were compared using one-way

analysis of variance (ANOVA). Otherwise, a Mann–

Whitney U test was used for independent and a Wilcoxon

signed-rank test for related data. Statistical significance

was assumed for p values\0.05.

Results

Clinical results

The mean length of the deltopectoral approach was 9.3 cm

(range 7.0–11.5).

Mean values for active range of motion were 165�
(SD = 22.6�) for abduction, 43� (SD = 14.4�) for adduc-
tion, 172� (SD = 14.7�) for anteversion, 63� (SD = 13.6�)
for low external rotation (from neutral position), 85�
(SD = 7.4�) for high external rotation (from 90� abduc-

tion), 90� (Th-11) for low internal rotation from neutral

position (range L3–Th-8) and 78� (SD = 16.1�) for high
internal rotation (from 90� abduction). None of the patients
showed clinical signs of glenohumeral instability. Three

patients presented with a positive Neer sign indicative for

subacromial impingement syndrome. Four patients had a

mildly positive lift-off test.

Mean values for functional outcome scores were: 86.1

points (range 56–97, SD 10.5) for CSabs (pain: 13.8 points,

activity: 18.6 points, motility: 37.4 points, strength: 16.4

points), 94.3 points (range 69–106, SD 8.6) for CSnorm,

95.0 points (range 75–100, SD 6.8) for the Rowe score,

14.7 points (range 12–23, SD 3.0) for OSS, 10.8 points

(range 6–12, SD 1.7) for SST, 7.5 points (range 0.0–31.6,

SD 8.4) for SPADI (pain: 8.8 points, disability 6.3 points),

88.3 % (range 50–100, SD 13.3) for SSV, 49.5 points

(range 23–59, SD 9.6) for the physical component
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summary and 51.9 points (range 32–61, SD 9.0) for the

mental component summary of the SF-36.

Neither clinical findings of subacromial impingement

syndrome (n = 3) nor mild subscapularis insufficiency

(n = 4) significantly impaired the total or subitem value of

any outcome score. All outcome scores were measured

bilaterally for intra-individual comparison. There were no

significant differences between total or subitem score val-

ues. Significant differences existed in active ability of ro-

tation. Low active internal rotation was significantly

inferior on the affected side (8.3 points versus 9.1 points

corresponding approximately to Th-12 versus Th-8;

p = 0.034) as well as high active internal rotation (78�
versus 85�; p = 0.040). Also, high active external rotation

was significantly inferior on the affected shoulder (85�
versus 90�; p = 0.014). The slight restriction of low/high

internal rotation was not caused by the mild insufficiency

of subscapularis function found in four patients

(p = 0.206/p = 0.513).

Radiological results

The mean size of fracture involvement related to the inferior

glenoid rim area was 25.3 % (range 20–35, SD 4.7). The

anterior glenoid rim consisted of singular fragment in nine

cases. Multiple fragments were present in eight patients. All

fractures united without secondary fragment and/or implant

displacement. Early postoperative radiographs showed

anatomic reduction and fixation in 8/17 patients (Fig. 6). A

detectable step-off or gap of B2 mm was noted in 9/17 pa-

tients. At follow-up, these steps or gaps were unverifiable in

five of these nine patients. In five patients, the glenoid

showed radiological signs of remodelingwith a re-contoured

articular surface at the former fracture site and enlargement

of its anterior-inferior portion. Osteoarthritic changes

Fig. 4 The glenoid defect

(fracture involvement) was

quantified by direct

computerized measurement

(IMPAX 6, Agfa HealthCare

GmbH, Bonn, Germany) of the

missing area (mm2) in en face

sagittal CT reconstruction as

described by Huijsmans et al.

[8]; a axial plane, b sagittal en

face plane with inferior glenoid

circle, c paracoronary plane and

d sagittal en face plane with

direct glenoid defect

measurement

Fig. 5 In this case, the fracture involved 24 % of the glenoid surface.

The percentage glenoid defect (GD) was calculated by dividing the

missing (yellow) area (177 mm2) by the total surface (728 mm2) of

the inferior glenoid circle: GD (%) = (177 mm2/

728 mm2) 9 100 = 24 %
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preexisted in three patients (n = 2 stage-I and n = 1 stage-II

according to Samilson and Prieto). Two of these patients

showed progradient osteoarthrosis at follow-up (n = 1

stage-II and n = 1 stage-III). Two other patients had de-

veloped stage-II osteoarthritic changes within the follow-up

period. The mean acromio–humeral distance (AHD) was

9.2 mm (range 4.4–12.8). AHD was C8 mm in 10 patients

and\8 mm in seven patients. We did not observe any os-

teolysis exceeding the pin implantation site (Fig. 7a, b). In

follow-up radiographs, the pins were fully resorbed in 11/17

patients. A proportion of 30/38 implants were no longer

detectable suggesting their full bony replacement (Fig. 7c).

Subgroup analysis of all patients revealed no significant

influence of glenoid defect size (B25 %,[25 %), fracture

type (simple/multi-fragmentary), quality of postoperative

reduction (anatomic, quasi-anatomic with step-off/gap

B2 mm), presence of posttraumatic osteoarthrosis and

AHD (C8 mm,\8 mm).

Complications

We did not experience technical or implant-related com-

plications (implant failure, osteolysis, adverse bone or soft

tissue reactions). Secure fracture fixation was achieved in

all cases. There were no infections. Transient postoperative

axillary nerve palsy occurred in one patient showing full

short-term recovery within 4 postoperative weeks. Two

patients showed a progress of glenohumeral osteoarthrosis,

Fig. 6 First-line a preoperative anterior radiograph of displaced

anterior glenoid rim fracture, b postoperative control following

anatomic reduction and fixation with three bioresorbable pins,

c follow-up radiograph 9.8 years after surgery showing anatomic

fracture union without signs of secondary osteoarthrosis. Second-line

CT thorax due to pulmonary disease (arm in abducted position) shows

congruent osseous consolidation in reconstructed d sagittal en face,

e paracoronar and f axial plane 12.4 years postoperatively

Fig. 7 Exemplary follow-up radiographs: a fracture union with bony

replacement of all three bioresorbable pins (2 9 2.0 mm,

1 9 1.5 mm) 3.4 years after surgery. The new generation of

2.0 mm PolyPINs� is available with radiopaque heads, which are

still visible, b fracture union with partial bony replacement of the two

inferior bioresorbable pins (1 9 2.0 mm, 1 9 1.5 mm) 2.3 years

after surgery. The implantation site of the superior 2.0 mm pin is still

visible without surrounding osteolysis c fracture union showing

complete radiographic disappearance of all three bioresorbable pins

(3 9 2.0 mm) 9.8 years after surgery suggesting their bony

replacement
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whereas two patients developed de novo osteoarthritic

changes. No patient had to undergo revision surgery.

Discussion

This first study on open fixation of large anterior glenoid

rim fractures with bioresorbable pins found good or ex-

cellent mid- and long-term functional results in 15/17 pa-

tients (88 %). At the time of final follow-up, a proportion

of 14/17 patients (82 %) did not experience relevant pain

and had achieved full return to all preinjury activities of

daily living, profession and sports. Total mean values of all

outcome measures (CSabs, CSnorm, Rowe score, OSS, SST,

SSV) did not differ from the contralateral, uninjured side.

Also, quality of life, as measured with the SF-36 health

survey, was comparable to reference populations. Detailed

subgroup analysis revealed minor intra-individual limita-

tions, particularly affecting range of glenohumeral rotation.

We observed a slight loss of internal (7�) and external (5�)
rotation, most likely caused by capsular and/or subscapu-

laris shortening. We were unable to distinguish between

posttraumatic and postoperative causes. However, none of

the patients felt clinically handicapped. The minor re-

striction of internal rotation was not associated with the

slight insufficiency of subscapularis function observed in

four patients. Postoperatively, none of the patients experi-

enced symptoms of shoulder instability. There were no

shoulder (re)dislocations. Secure fixation was achieved

even in multi-fragmentary situations and all fractures

healed uneventfully. Reduction and fixation succeeded

(quasi-)anatomically in all cases. Radiological signs of

glenoid remodeling without negative influence on outcome

were observed in 5/17 patients (29 %), a phenomenon al-

ready known from autologous bone graft procedures [15].

Two patients showed a progress and two patients (12 %) de

novo formation of osteoarthritic changes within the follow-

up period. Though, it was impossible to determine, to

which extent these changes were trauma- or surgery-

related.

Since it is the first study of this kind, clinical and ra-

diological results can only be compared to those of other

open and arthroscopic techniques of refixation treating

similar fragment types and sizes. Raiss et al. [19] per-

formed open screw osteosynthesis in 29 patients (mean

age: 42 years, mean follow-up: 6.5 years). Intraoperative-

ly, all defects were rated as[25 % involvement of glenoid

bone stock. The age- and gender-related Constant score

was 93 %. Six patients (21 %) showed radiological signs

of osteoarthritis. The authors also found a significant loss

of external rotation (3�) and strength, which they attributed

to postoperative capsule and subscapularis shortening.

These results are almost identical with ours. However,

eight patients (28 %) had to undergo open revision surgery

for screw removal. Osti et al. [17] reported a mean Con-

stant score of 78 points and a mean Rowe score of 90

points after open screw osteosynthesis of anterior glenoid

rim fractures as a result of shoulder dislocation (n: 20,

mean age: 49 years, mean follow-up: 3.1 years, mean de-

fect: 23 %). In addition, four patients (20 %) had to un-

dergo revision surgery (one screw removal, three

arthrolysis). Three patients (17 %) developed osteoarthritic

changes. Scheibel et al. [21] reported an early postop-

erative complication rate of 40 % following screw os-

teosynthesis and recommended suture anchor repair for

glenoid defects \25 %. Clinical results of suture anchor

repair were favorable (mean Constant score 86 points,

mean Rowe score 94 points), but anatomic fragment fixa-

tion was rarely accomplished. Porcellini et al. [18] intro-

duced the arthroscopic suture anchor repair for acute bony

Bankart lesions of limited size (\25 % defect). Sugaya

et al. [24] expanded this technique to even larger defects,

but experienced shoulder redislocations in 2/42 cases

(5 %). Jiang et al. [11] evaluated the influence of reduction

and healing following arthroscopic bony Bankart repair.

Anatomic reduction was only achieved in 18/47 cases

(38 %) and non-union occurred in 5/47 patients (9 %). The

relatively small preoperative glenoid defect of a mean of

14.9 % was only reduced to a mean of 10.4 %. Clinical

failure occurred in 4/47 cases and was associated with a

reconstructed glenoid size of\80 %. All so far described

suture anchor techniques have some drawbacks: suture and/

or anchor material within the articular surface, non-ana-

tomic reduction, suspension-type of fixation without inter-

fragmentary compression, thus low biomechanical stability

of primary fixation requiring an immobilization period of

3 weeks [13, 18, 23].

The present study in review of the literature suggests the

following major benefits for open bioresorbable pin fixa-

tion: (1) low risk of implant-related complications; (2) re-

dundancy of implant removal; (3) high rate of anatomic

fixation and healing even in multi-fragmentary and

severely displaced fracture situations and (4) sufficient

stability of primary fixation to enable immediate active

range of motion. The disadvantages are: (1) open procedure

with subscapularis tendon detachment and necessity of

reconstruction potentially leading to shoulder stiffness,

rotational restriction, subscapularis tendon retear, neuro-

muscular denervation and functional impairment par-

ticularly following open revision surgery with repeated

subscapularis tendon detachment [19, 22]; (2) lower sta-

bility of primary fixation compared to screw osteosynthesis

and (3) minimum fragment diameter of approximately

5 mm to achieve secure fixation. In recent years arthro-

scopic techniques further developed, e.g., single and dou-

ble-row suture anchor fixation being associated with
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obvious benefits such as lower postoperative pain, mor-

bidity and faster recovery [13, 23]. However, arthroscopic

fixation has drawbacks in addition to lower primary

biomechanical stability. Anatomic reduction and fixation of

loose and/or severely displaced fragments is hard to

achieve potentially resulting in necessity for fragment re-

moval or conversion to open surgery. With regard to

bioresorbable pin fixation, arthroscopic implantation ap-

pears feasible (Fig. 8) but so far a specific instrumental set

is not yet available.

Limitations

The retrospective design is a methodological weakness, but

does not substantially impair conclusiveness of the study.

Preoperative, all relevant data were available, most im-

portantly CT scans for exact evaluation of fracture types

and sizes. The low incidence of this injury and rigorous

inclusion criteria implicated the rather small number of

patients. However, it was necessary to exclude patients

with relevant concomitant injuries or patients treated with a

mixture of implants to draw valid conclusions. Nonethe-

less, the case number is comparable to the literature. With a

mean follow-up period of over 6 years, the results have a

long-term character.

In conclusion, open bioresorbable pin fixation is a fea-

sible and safe method of osteosynthesis for anterior glenoid

rim fractures up to a glenoid defect size of about 35 % and

enables immediate active range of motion. Good or ex-

cellent clinical outcome can be expected and glenohumeral

stability is reliably restored. The most common mid- and

long-term complication is occurrence or progression of

osteoarthritis. The major benefits of bioresorbable pin

fixation are redundancy of implant removal, minimal risk

of implant-related complications and early functional re-

habilitation. Development of an instrumental set for

arthroscopic implantation is desirable, which could prove

beneficial in selective cases.
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Fig. 8 Arthroscopic fragment

fixation with bioresorbable pin
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reduction, temporary fixation
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creation of a 2.0 mm drill hole,

d arthroscopic implantation of a

2.0 mm bioresorbable pin for

fragment fixation
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