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Arthroscopic Bioabsorbable Screw Fixation
of Unstable Osteochondritis Dissecans in
Adolescents: Clinical Results, Magnetic Resonance
Imaging, and Second-Look Arthroscopic Findings
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Background: This study aimed to evaluate the clinical and radiological outcomes of arthroscopic bioabsorbable screw fixation in
osteochondritis dissecans (OCD) in adolescent patients with unstable lesions causing pain.

Methods: The study included 11 patients (10 males and 1 female) with 0CD who underwent arthroscopic bioabsorbable screw fix-
ation between July 2007 and February 2014 and were available for follow-up for more than 12 months. The mean age at diagnosis
was 16.3 years (range, 11 to 19 years), and the average follow-up period was 51 months (range, 12 to 91 months). Clinical results
were evaluated using the Knee Injury and Osteoarthritis Outcome Score (KOOS), Lysholm knee score, and International Knee Docu-
mentation Committee (IKDC) score measured before surgery and at follow-up. Functional evaluation was made using the Tegner
activity scale. Magnetic resonance imaging (MRI) and second-look arthroscopy were performed at the 12-month follow-up.
Results: Between the preoperative assessment and follow-up, improvements were seen in the KOOS (range, 44.9 to 88.1),
Lysholm knee score (range, 32.6 to 82.8), and IKDC score (range, 40.8 to 85.6). The Tegner activity scale also improved from 2.8 to
6.1. Based on postoperative MRI, there were eight Dipaola grade | cases and three grade Il cases. No complications due to fixation
failure developed in any case. Second-look arthroscopy at 12 months postoperatively revealed that the lesion was covered with
cartilage in all cases.

Conclusions: For unstable OCD lesions causing pain in adolescents, arthroscopic bioabsorbable screw fixation provided favorable
outcomes with reduced pain and restoration of movement. Therefore, it should be considered as an effective treatment for OCD.
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Osteochondritis dissecans (OCD) is an increasingly com-
mon cause of knee pain and dysfunction among skeletally
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immature and young adult patients. Operative treatment
is indicated for any detached or unstable lesions in which
physeal closure is imminent or completed, and nonopera-
tive management has failed. In the case of adult OCD,
which will generally have a poor prognosis,” surgical in-
tervention is necessary. The treatment of symptomatic le-
sions in OCD of the knee is difficult, particularly in young
patients who wish to maintain a high degree of sports
activity.z's) Management of OCD in a young patient is mul-
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tifaceted. Initial nonoperative management is indicated for
stable lesions in skeletally immature patients.”

The nonoperative management requires long pe-
riods of rest and the avoidance of sports.”” Traditional
OCD lesion fixation employed metal implants, including
Herbert and other screws, various types of pins, and metal
staples.”® Depending on the implant configuration and
the method of application, compression may be achiev-
able. However, such implants generally require removal af-
ter healing because of the potential for joint damage from
prominent hardware, which may result in complications.”

Current surgical treatments for OCD of the knee
joint include arthroscopic multiple drilling, open or endo-
scopic fixation by screws, and autologous cartilage implan-
tation. Recently treatments using biodegradable rods have
been suggested.”

The treatment method is determined by the pa-
tient's growth plate and the stability of the lesion itself.'*""
This study attempted to evaluate clinical results, magnetic
resonance imaging (MRI), and second-look arthroscopic
tindings of arthroscopic bioabsorbable screw fixation per-
formed on painful, unstable OCD in adolescents.

METHODS

Materials

This study was approved by the Ethics Committee of the
Institutional Review Board (IRB No.: WKUHIRB 201505-
HRE-031). Eleven patients, 10 males and 1 female, ranging

27 Pt. were eligible during enrollment period

in age from 11 to 19 years (average age of 16.3 years), who
were diagnosed with OCD and underwent arthroscopic
bioabsorbable screw fixation in our clinic from July 2007
to February 2014 were enrolled in this study. The preop-
erative MRI examinations showed that seven patients had
lesions on the medial femoral condyle and four had lesions
on the lateral femoral condyle. Lesion sizes ranged from 1.2
cm’ to 5.0 cm” with an average of 3.19 cm’ (Table 1). The

Table 1. Case Analysis

Case Sex/age (yr) Defect site Defect size (cm’)
1 Male/17 LFC 15x15
2 Female/11 MFC 12x10
3 Male/17 LFC 15x15
4 Male/17 MFC 20x25
5 Male/16 MFC 20x15
6 Male/19 MFC 20x15
7 Male/13 LFC 25x15
8 Male/16 MFC 30x20
9 Male/18 MFC 20x15
10 Male/18 MFC 20x30
1 Male/17 LFC 30x10

LFC: lateral femoral condyle, MFC: medial femoral condyle.

14 Pt. were excluded
Reason: adult Pt.

1 Pt. (grade I)
Conservative Tx.

9 Pt. (grade I / 111)
4 Bioabsorbable screw fixation
5 Herbert screw fixation

4 Pt. (grade 1V)
Multiple drilling

13 Pt.

l

2 Pt. were excluded (grade 1)
Conservative Tx.

4

11 Pt. were included
in the analysis (grade II, 111)

Fig. 1. Study participant flow chart. Pt.:
patients, Tx.: treatment.
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postoperative follow-up period on all patients ranged from
12 months to 91 months with an average of 51 months.

Symptoms with less than a few months duration
were regarded as acute. The average period of symptom
persistence was 13 months (range, 2 months to 3 years).
Six of 11 cases were clearly related to trauma with three
patients suffering from a fall, two from a motor vehicle
accident, and one from a soccer accident. The remaining
five patients had minor traumatic histories, but no specific
causes could be identified.

In this study, surgery was performed on grade II,
III OCD lesions if the patients who had symptoms were
adolescents. Grade I, IV OCD lesions were excluded in
this study because a different treatment method such as
autogenous bone graft was considered preferable. Surgery
was also excluded when multiple injuries such as ligament
injury or epiphyseal plate closure was present.

Fig. 1 provides a flow diagram for the patients evalu-
ated for this study. The surgeons in this study performed a
total of 27 arthroscopic screw fixations from July 2007 to
February 2014. Fourteen patients were excluded because
they were adult patients. One adult patient with grade I
lesions among the 14 adult patients was treated conser-
vatively. Of nine patients with grade II, III lesions, four of
them underwent bioabsorbable screw fixation, and five
underwent Herbert screw fixation. Multiple drilling was
conducted for four patients with grade IV lesions. Two ad-
olescent patients with grade I lesions among the 13 adoles-
cent patients were treated conservatively. Eleven patients
(40.7%) consented to participate (Fig. 1).

Methods

For clinical evaluation of the knee joint, the Knee injury
and Osteoarthritis Outcome Score (KOOS), Lysholm knee
score, and International Knee Documentation Commit-
tee (IKDC) score were measured before surgery and at
the final follow-up, and the Tegner activity scale score was
determined for functional evaluation. Preoperative and

Table 2. Magnetic Resonance Imaging and Arthroscopy Stage

at postoperative 12 month follow-up, plain radiographs
(anteroposterior view, lateral view, intercondylar notch
view, skyline view) and MRI were performed, and the le-
sions were classified as described by Dipaola et al.”” Cases
with articular cartilage thickening and no separation were
classified as stage I; cases with articular cartilage separa-
tion with fiber attachment were classified as stage II; and
cases with articular cartilage separation with synovial fluid
behind the lesion were classified as stage III. Finally, vitre-
ous body formation within the cartilage was classified as
stage IV. At the follow-up MRI examination, comparison
with the peripheral normal cartilage and conformity of the
articular surface were assessed.

At initial operation and second-look arthroscopy,
a probe was inserted through the arthroscopic portal to
evaluate the instability of the lesion, and the lesion was
classified according to the arthroscopic classification by
Guhl."” When irregular articular cartilage and softening
were observed, the lesion was classified as stage I, and le-
sions separated without articular cartilage dislocation were
classified as stage II. Lesions separated by accompanying
articular cartilage dislocation were classified as stage III,
and cases of vitreous body and articular cartilage loss were
classified as stage IV.

A second arthroscopic examination was performed
with patient consent 12 months after the initial surgery to
check whether the OCD lesion was healed, if it matched
the follow-up MRI, and to assess the condition of the ar-
ticular surface in the area of the surgery and the continuity
with the peripheral cartilage. Second-look arthroscopy was
performed with the consent of the patient and the parent/
guardian of adolescent patients with the epiphyseal plate
still open.

According to the classification of Dipaola et al.,”?
at preoperative MRI, four cases were grade II, and seven
were grade III. Instability of lesions was evaluated with a
probe intraoperatively with arthroscopy. Five cases had
grade II lesions, and six cases had grade III lesions accord-

Magnetic resonance imaging stage (by Dipaola et al.'””)

Arthroscopy stage (by Guhl™)

Grade
Preoperative Last follow-up
| - 8
Il 4 3
Il 7 -

Preoperative Last follow-up
- 7
5 4
6
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ing to Guhl'”s arthroscopic classification (Table 2).

Analysis of the results was done by using Wilcoxon
signed-rank test of SPSS 13.0 ver. (SPSS Inc., Chicago, IL,
USA). A p-value less than 0.05 was considered statistically
significant.

Surgical Technique and Rehabilitation

After first performing arthroscopic examination in all
cases, a probe was advanced to the lesion to determine its
size and stability. The flexion angle of the knee joint was
then adjusted manually, and bioabsorbable screws (Ar-
threx, Naples, FL, USA) composed of poly-L-lactic acid
were used to perform the fixation. At least two bioabsorb-
able screws were used, and screw size was chosen between
2.5 mm x 18 mm and 3.0 mm x 18 mm depending on the
size of the lesion. Here, the drill guide was located verti-
cally on the lesion as much as possible, and the bioabsorb-
able screw was inserted vertically to provide axial pressure.
Two or more bioabsorbable screws were used to provide
roll stabilization. The bioabsorbable screws were inserted
so as not to be exposed on the cartilage surface (Fig. 2).
After the fixation, a probe was used to confirm solidity.

After surgery, patients were allowed to immediately
flex the knee joint without limitations and do an isometric
muscle strengthening exercise. No weight bearing was al-
lowed for 6 weeks and crutches were used to permit par-
tial-weight bearing for 6 additional weeks. Sports activities
were permitted 1 year after the surgery.

RESULTS

Clinical and Functional Evaluation

With regard to the clinical and functional evaluation, the
average KOOS was 44.9 points (range, 31.5 to 51.2 points)
before surgery and 88.1 points (range, 83.3 to 91.1 points)
at follow-up (p = 0.03). The Lysholm knee score improved
from an average of 32.6 points (range, 27 to 41 points)
before surgery to an average of 82.8 points (range, 78 to 88
points) at follow-up (p = 0.03). The IKDC score improved
from an average of 40.8 points (range, 31 to 47 points)
before surgery to an average of 85.6 points (range, 83 to
89 points) at follow-up (p = 0.03). With regard to recovery
of the level of exercise ability, the Tegner activity scale
score showed an improvement from an average of 2.8

Fig. 2. (A) The arthroscopic image from
case no.2 shows an unstable lesion of
the medial femoral condyle. (B) The drill
guide is inserted in the vertical position
into the lesion. (C) A bioabsorbable screw
is inserted with vertical compression force.
(D) The arthroscopic image shows three
bioabsorbable screws in the osteochon-
dritis dissecans lesion.
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Table 3. Clinical Outcomes in Patients

K00S Lysholm knee score IKDC score Tegner activity scale score
Case Preop Postop Preop Postop Preop Postop Preop Postop
1 50.0 90.5 41 88 43 87 4 6
2 39.3 86.3 27 81 31 84 3 5
3 51.2 83.3 37 85 47 89 3 6
4 482 87.5 32 80 44 85 2 7
5 50.0 89.9 32 78 47 83 3 6
6 315 91.1 27 85 33 86 2 7
7 430 85.5 33 83 38 83 3 6
8 46.2 87.1 35 85 40 85 2 6
9 46.0 90.8 39 87 42 87 3 7
10 385 83.1 31 79 M 86 3 7
11 445 88.3 33 82 40 85 3 6

KOQS: Knee Injury and Osteoarthritis Outcome Score, IKDC: International Knee Documentation Committee, Preop: preoperative, Postop: postoperative.

points (range, 2 to 4 points) before surgery to an aver-
age of 6.1 points (range, 5 to 7 points) at follow-up (p =
0.03) (Table 3). There were no complications such as in-
fection, intra-articular adhesion, or screw fixation failure
in any of the cases.

MRI Findings

MRI was performed in all 11 cases at the 12-month follow-
up. These MRI scans showed that the articular surface co-
incided in overall, with similar signal intensity compared
with the peripheral normal cartilage. One radiologist did
the reading using T2 Fat suppression image.

In evaluating these MRI findings according to
Dipaola et al.,”” there were four grade II cases and seven
grade IIT cases before surgery and eight grade I cases and
three grade II cases at follow-up, indicating improvement
in all cases after surgery (Table 2 and Fig. 3).

Second-Look Arthroscopic Findings

At the second arthroscopic examination, the articular sur-
face appearance generally agreed with the MRI findings
and, in all cases, the articular surface of the lesion was ob-
served to be covering the inner fixture. On palpation us-
ing a probe, the osteochondral plate appeared to be stable,
and no abnormal findings of symmetrical bone articular
surface on the bioabsorbable screw insertion site were ob-
served. Based on the arthroscopic classification evaluation
by Guhl," there were five grade II cases and six grade III

cases. Before surgery, and seven grade I cases and four grade
IT cases at follow-up, indicating improvement (Table 2 and
Fig. 4).

DISCUSSION

The treatment of OCD varies from conservative treatment
to surgical treatment depending on patient age, lesion
size, lesion site, and lesion stability. OCD of the knee joint
in the adolescent period before the growth plate is closed
has a high healing potential, and successful cures were re-
ported with 6 weeks of conservative therapy such as non-
weight-bearing and fixation, including natural healing."
However, Twyman et al."” reported that 32% of patients
diagnosed with OCD before bone maturation developed
moderate or severe arthritis, and if inflamed OCD persists
until bone maturation is complete, degenerative arthritis
develops at a high frequency. Therefore, as Kocher et al.'”
reported, for unstable OCD in the adolescent period in
which the growth plate is not fused, satisfactory results
were obtained by attempting active fixation of the lesion
rather than conservative treatment.

Multiple drilling is a typical surgical treatment, and
many studies reported good results after performing it.*"”
For example, in the study of Kocher et al.,' arthroscopic
multiple drilling was performed for 23 patients ranging in
age from 8.5 to 16.1 years. In the mean follow-up period
of 3.9 years, all patients were clinically and radiologically
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cured without any complications. According to Kouzelis et
al.,'”” 90% of patients who had undergone Herbert screw
fixation had a good clinical and radiological result. Also in
a study of autologous osteochondral grafting and fixation,
70% to 95% of the patients were improved clinically and
radiologically.”*” Gudas et al.” reported that clinical and
radiological improvement was obtained in 92% of the pa-

Fig. 3. (A, B) The preoperative magnetic
resonance imaging (T2 fat suppression)
scans from case no.2 show osteochondritis
dissecans of the medial femoral condyle
(arrow). (C, D) The magnetic resonance ima-
ging scans taken at follow-up, 12 months
after operation, show three bioabsorbable
screws (arrows) fixed with nearly normal
congruency of the articular surface overlying
the fixation site.

Fig. 4. (A) The preoperative arthroscopic
image shows bioabsorbable screw fixation
of the osteochondritis dissecans lesion. (B)
The second-look arthroscopy image at 12
months postoperatively revealed that the
lesion is covered with cartilage.

tients with autologous chondrocyte implantation.
Regarding the fixture methods employed to stabilize
these unstable lesions, bioabsorbable pin or screw fixation
can be applied and both are reported to be effective in im-
proving symptoms.”**” Bioabsorbable fixtures do not need
to be removed in contrast to metal fixtures. Furthermore
there is an advantage of having the low image interference
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of the bioabsorbable fixture on MRI examination.’” Larsen In the study of Webb et al.”” healing of the treated
et al.” reported that internal fixation was performed using  lesion was assessed by the surgeon’s examination of radio-
2-3 bioabsorbable screws through arthrotomy for seven  graphs at final follow-up. In that study, MRI was used in
patients with an average age of 25.6 year (range, 17 to 46  nine cases to evaluate healing and lesion stability, whereas
years). At an average follow-up of 2.6 years, six patients  plain radiographs were obtained in 10 patients and a com-
out of seven (85.7%) showed satisfactory results clinically =~ puted tomography scan in a single patient. At the final
and radiologically, and one showed a nonunion requiring  postoperative follow-up, osseous integration was evident
removal of the vitreous body from the joint. No other spe-  in 15 of 20 knees (75%), with the 5 unhealed lesions all lo-
cific complications occurred. Din et al.* reported that an  cated on the lateral condyle.

average of 3.9 (range, 2 to 6) absorbable pins per patient, In the present study, when MRI findings were clas-
depending on the size of the lesion, were used to perform sified according to Dipaola et al.,”” there were four grade
arthroscopic internal fixation on 12 patients with an aver-  II cases and seven grade III cases before surgery and eight

age age of 14.8 years (range, 12 to 16 years). At an average  grade I cases and three grade II cases at follow-up, indicat-
of 32.4 months after surgery, union was observed in all 12 ing improvement in all cases after surgery.

cases on the follow-up MRI. One case showed transient There are several limitations to this study. The
synovitis which improved with general treatment. How-  number of cases is small, and comparative analyses of the
ever, there are reports of complications such as inflamma-  lesion size and site were not possible. In addition, there
tion, osteolytic lesions, synovitis, and instrument rupture ~ was no control group and only a short follow-up observa-
after internal fixation using these bioabsorbable pins or  tion period. Finally, the second arthroscopic examination
screws,”” Millington et al.”” performed surgery on patients ~ and MRI were conducted during follow-up observation to
having an average age of 19 years (range, 14 to 39 years)  decide the postsurgical condition objectively, but a second
using various absorbable internal fixtures such as pins and  arthroscopic examination is an invasive method, and MRI
screws. Among the 18 patients that were able to be fol-  has the disadvantage of high cost.

lowed for an average of 59 months, six patients (33.3%) In treating unstable OCD lesions causing pain in the
showed union failures and complications such as a vitre-  adolescent patient, arthroscopic bioabsorbable screw fixa-
ous body within the joint. Surgical failures are reported  tion is considered to be an effective treatment method for
with the use of smooth, non-threaded fixtures, such as reducing pain, and shows satisfactory results in recovering
pins, due to insufficient pressure. However, complications  exercise ability.

reported in other studies were not observed in our study

which use.:d bioabsorbable screw fl'xa}tlon. In 'flll 11 of our CONFLICT OF INTEREST

cases, union was observed and clinically satisfactory re-

sults were obtained. These results were obtained by using ~ No potential conflict of interest relevant to this article was
an arthroscopy and inserting bioabsorbable screws with  reported.
threads vertically into the lesion to provide maximum

axial pressure, and two or more bioabsorbable screws to

provide rotational stabilization. We also provided a suf- ACKNOWLEDGEMENTS
ficient rehabilitation period. However, because the follow-
up period was relatively short, long-term follow-up obser- ~ This paper was financially supported by Wonkwang Uni-
vations and evaluation for complications are required. versity in 2015.
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