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Abstract

Purpose. Several bioabsorbable and metal options are available for internal fixation of an unstable osteochondritis dissecans
(OCD) lesion, but currently there are little data on outcomes with metal headless compression screws in the adult
knee. The purpose of this study was to determine (1) the radiographic healing rates, (2) midterm clinical outcomes, and
(3) comparison between healed and unhealed OCD fragments after use of headless metal compression screws for the
treatment of unstable OCD lesions in the knees of skeletally mature patients. Methods. Retrospective chart review for
all skeletally mature patients who presented with unstable femoral condyle OCD lesions of the knee was conducted.
All patients underwent open or arthroscopic reduction and internal fixation using headless metal compression screws.
Preoperative and postoperative radiographs were reviewed with healing defined as radiographic evidence of union of the
OCD progeny fragment with the condyle. Clinical outcome data were collected retrospectively using 3 validated outcome
scores: International Knee Documentation Committee (IKDC), Knee Injury and Osteoarthritis Outcome Score (KOOS),
and Marx. Results. Twenty-two knees in 22 patients with a mean age of 2| years (range= 14-37 years) were followed for
an average of 8.7 years (range = 2-22 years). Metal, headless, cannulated compression screws were used in all 22 cases.
At a mean of 3| months postoperatively (range = 2-262), fragment union was observed in 18 knees (82%). The remaining
4 knees (18%) required loose fragment excision and hardware removal at a mean of 9 months (range = 2-16 months)
postoperatively. Mean postoperative Marx score was 7 (range = 0-16), the mean postoperative IKDC score was 85 (range
= 62-100), and mean KOOS scores included KOOS Pain (93; range = 69-100), KOOS Symptoms (86; range = 71-100),
KOOS ADL (98; range = 90-100), KOOS Sports (82; range = 50-100), and KOOS QOL (76; range = 50-100). Conclusion.
Headless metal compression screws provide a satisfactory union rate for treatment of unstable OCD lesions of the
femoral condyles in skeletally mature patients. Patients achieving union have good knee function, maintain satisfactory
activity levels, and have superior knee outcomes compared with those that failed to heal after fixation at mid to long-term
follow-up.
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Introduction Nonoperative management may play a role in treating
asymptomatic stable OCD lesions in the skeletally mature
patient, but operative fixation is indicated for all symptom-
atic unstable lesions.* OCD lesions in the adult population
are typically larger, demonstrate a greater degree of chon-

dral damage, and are more often displaced when compared

The majority of cases of osteochondritis dissecans (OCD)
are diagnosed prior to skeletal maturity.! OCD presenting in
adulthood is thought primarily to represent juvenile disease
that went unrecognized, although de novo cases have been
reported in the literature.” Unlike those patients with open
physes, skeletally mature patients have a poor prognosis
with nonoperative treatment.” Linden’ showed that only
10% of adult patients treated without surgery show signs of
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Figure 1. Open reduction and internal fixation of OCD fragment using 6 headless metal compression screws in the lateral femoral

condyle.

with lesions in the juvenile patient.">® Carey and Grimm®*
created an algorithm to aid clinicians in the treatment of
OCD. Operative fixation is indicated for salvageable unsta-
ble lesions with at least 3 mm of attached subchondral bone
and minimal fragmentation. As well, operative fixation has
been shown to have superior clinical and radiographic out-
comes in comparison to nonoperative treatment.”®

There are multiple methods reported for fixation of OCD
lesions including metal and bioabsorbable headless com-
pression screws, barbed arrows, and other devices. Previous
studies have assessed the effectiveness of bioabsorbable
fixation for OCD lesions in the skeletally mature popula-
tion with concerning results due to hardware complica-
tions.” Existing studies assessing metal fixation technique
either included multiple surgical techniques'® or related
specifically to the juvenile population.'' The purpose of
this study was to determine (1) the radiographic healing
rates, (2) midterm clinical outcomes, and (3) comparison
between healed and unhealed OCD fragments after use of
headless metal compression screws for the treatment of
unstable OCD lesions in the knees of skeletally mature
patients.

Methods

Institutional review board approval was obtained prior to
initiation of this study. Twenty-two skeletally mature
patients who underwent fixation of an unstable OCD lesion
(CPT 732.7) with metal headless compression screws
between 1993 and 2014 were identified from our institu-
tional surgical database. The decision to proceed with surgi-
cal fixation was determined by x-ray or MRI imaging that
suggested an unstable lesion* and clinical symptoms that
warranted intervention. Retrospective review of each
patient’s medical record identified the size and location of

each lesion, the type of surgery performed, the type of inter-
nal fixation used, and any subsequent operations. The indi-
cation for a salvageable progeny fragment was at least 3
mm of subchondral bone and viable undamaged articular
cartilage as suggested by Carey and Grimm® in all cases. The
exact amount of bone in each case was not quantified consis-
tently in the operative reports. Preoperative radiographs
were reviewed to confirm that the physes were fully closed
prior to operative intervention. The stability of each lesion
was graded preoperatively using the Ewing and Voto classi-
fication.'? Following diagnostic arthroscopy all lesions were
fixed with metal headless compression screws (Fig. 1). This
was accomplished through either an arthroscopic approach
in 23% or by conversion to a parapatellar arthrotomy in
77%. The type of metal fixation varied by surgeon and tech-
nique requirements but included AcuTrak Acumed
(Hillsboro, OR) and Arthrex (Naples, FL) cannulated head-
less compression screws. Following operative intervention
all patients were touch weight-bearing for 6 weeks, instructed
in a program of hip flexor strengthening and encouraged to
regain full active and passive range of motion in the knee.

This is a retrospective study. All postoperative images
were reviewed by the primary author to assess for radio-
graphic union according to previously delineated criteria."
Radiographic degenerative changes were assessed using the
Kellgren-Lawrence scale.'* All included patients were con-
tacted just prior to the data collection period for routine
follow-up and asked to complete clinically validated knee
performance (Knee Injury and Osteoarthritis Outcome
Score [KOOS], International Knee Documentation
Committee [IKDC]) and activity (Marx) scores for entry
into the medical record. All patient information was stored
securely in an institutionally maintained REDCap data-
base'” (Center for Clinical and Translational Science grant
support; UL1 TR000135).
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Table I. Cross-Sectional Table Demonstrating the Relevant
Demographic and Surgical Characteristics of the Study
Population.

Age at Index

Surgery Ewing-Voto  Lesion  Follow-up
(Years) Gender Laterality Grade Area (cm?)  (Years)
14 Male Medial 4 1.60 16
17 Male Medial 3 2.25 16
14 Male Medial 3 3.75 19
18 Male Medial 4 4.00 2
14 Male Medial 3 3.74 17
17 Female Lateral 4 1.80 16
22 Male Medial 3 1.50 2
17 Male Medial 3 6.00 22
16 Male Medial 3 6.00 19
32 Female Lateral 4 2.40 8
37 Male Medial 3 3.22 2
15 Male Medial 4 6.00 2
17 Male Medial 3 3.00 2
21 Female Lateral 4 572 15
15 Male Medial 3 9.00 16
17 Female Lateral 3 1.76 2
25 Female Lateral 4 4.00 54
37 Male Medial 3 1.87 3.3
31 Male Medial 4 9.80 3.1
15 Male Medial 4 2.40 2.8
18 Female Lateral 4 1.60 2
27 Male Medial 3 2.25 2.9
Statistical Analysis

Descriptive analyses of baseline patient characteristics and
outcomes scores were performed with use of means and
standard deviations for continuous variables and frequen-
cies and percentages for discrete variables. Wilcoxon signed
rank test was used to compare IKDC, KOOS, and Marx
scores between patients who went on to radiographic heal-
ing and those who did not. Statistical significance was set to
0.05. All subsequent analysis was performed using SAS
software.

Results

A total of 159 skeletally mature knees underwent operative
treatment for osteochondritis dissecans at our institution
between 1993 and 2014. Out of this group 69 knees were
treated with fragment fixation. A total of 22 knees in 22
skeletally mature patients were treated with metal compres-
sion screws for an unstable OCD lesion. The cohort con-
sisted of 16 males (73%) and 6 females (17%) with a mean
age of 21 years at the time of surgery (range = 14-37 years).
The medial femoral condyle was involved in 16 knees
(73%) and the lateral femoral condyle in 6 knees (17%)
(Table 1). Patients were followed radiographically for a
mean of 2.5 years postoperatively (range = 1-22), and clini-
cal outcome scores were obtained at a minimum of 2 years,
with a mean of 8.7 years (range = 2-22 years).

All 22 knes (100%) were classified as unstable with 12
knees (55%) classified as Ewing and Voto grade III (par-
tially attached), while the remaining 10 knees (45%) were
grade IV lesions (detached). The average size of the prog-
eny fragment in this series was 3.8 cm”. The grade IV
lesions were significantly larger than grade III lesions (5.1
+2.9 cm® vs. 3.3 £ 1.6 cm?, P < 0.05). All patients under-
went reduction and internal fixation using metal compres-
sion screws from several different manufacturers. The
average number of screws was 2 (range = 1-5). No supple-
mentary bone graft was used in any of the cases. Seventeen
of 22 patients (77%) required a limited arthrotomy to
achieve fragment fixation and the remaining patients were
treated arthroscopically.

Radiographic Healing

An 82% (18/22) healing rate was observed in this cohort
(Fig. 2). There were no significant differences in healing
rate by lesion grade (grade I11, 67% [8/12]; grade IV, 100%
[10/10]; P =0.09), lesion location (medial femoral condyle,
75% [12/16]; lateral femoral condyle, 100% [6/6];
P =0.54), or gender (male, 88% [14/16]; female, 67% [4/6];
P =0.29). Four knees underwent loose fragment excision
and hardware removal at a mean of 9 months (range = 2-16
months) after the initial surgery. Three of these 4 patients
did require additional procedures. Two were treated with
microfracture and chondroplasty, one at the time fragment
excision and the other several months later in conjunction
with the repair of a meniscal tear. One patient was treated
with osteochondral autologous transplantation approxi-
mately 6 months following OCD fragment excision. Of the
18 knees that healed, 17 patients underwent additional sur-
gical procedures. Fifteen patients (88%) underwent planned
elective screw removal at 6 months following insertion, and
2 patients (12%) required reoperation for screw advance-
ment. Screw advancement was undertaken in both cases
because at the time of surgery the osteochondral lesion was
found to be well fixed but not fully healed and the screw
head had backed out past subchondral bone.

Clinical and Functional Outcomes

At an average follow-up of 8.7 years, mean postoperative
Marx score was 7 (range = 0-16). The mean postoperative
IKDC score was 85 (range = 62-100). Mean KOOS scores
were as follows: KOOS Pain (93; range = 69-100), KOOS
Symptoms (86; range = 71-100), KOOS ADL (98; range =
90-100), KOOS Sports (82; range = 50-100), KOOS QOL
(76; range = 50-100).

Comparison of Outcomes

In comparison to the patients that had healed OCD lesions,
patients with lesions that did not heal demonstrated inferior
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Figure 2. (A) Preoperative PA flexion radiograph demonstrating OCD lesion in the medial femoral condyle of a 33-year old female.
(B) Postoperative radiograph demonstrating union of progeny fragment.

KOOS Symptoms (77 vs. 88, P = 0.02), KOOS Sports (70
vs. 84, P=0.04), and KOOS QOL (67 vs. 78, P=0.03) and
Marx Activity (4.6 vs. 7.9, P = 0.04) outcome scores.

Complications

Reported intraoperative complications in this series include
one incident of intraoperative guide wire breakage. The
fractured guide wire was left in place and surgery proceeded
without further incident. As discussed earlier there were 2
reported postoperative complications in the form of screw
back out noted at the time of planned screw removal. In
both cases the screw head had migrated to be nearly flush
with articular surface from its initial countersunk position
but there were no abrasions noted on the tibial plateau at the
time of reoperation. In both cases the prominent screws
were advanced and left in place. In all cases the patients
went on to uneventful radiographic healing.

Discussion

A symptomatic, unstable OCD lesion in a skeletally mature
patient has limited surgical treatment options. The healing
potential of an unstable progeny fragment is variable, and
there are limited data to guide surgical implant choice for
internal fixation. In this study, we demonstrated an 82%
union rate with headless, metal compression screw fixation.
When union occurred, patients reported good function and
pain relief at a mean of 8.7 years after surgery with superior
results when compared to knees that did not obtain union.
To our knowledge, this is the first study to report on metal

fixation devices for OCD fixation in all skeletally mature
knees.

The radiographic union rates found in this study were
lower than previously reported in the literature for OCD
lesions fixed with metal implants. In one study utilizing
titanium Herbert screw fixation, Makino ez al.'® demon-
strated a 93% rate of healing as demonstrated on MRI and
confirmed during arthroscopic screw removal. Another
study assessing metal fixation of OCD lesions demonstrated
16/17 patients to be healed by arthroscopic inspection at 12
weeks. Both of these studies included over 50% of patients
with open physes. Multiple prior investigations have dem-
onstrated superior healing with any therapeutic modality in
skeletally immature patients in comparison to an adult pop-
ulation.'”"® The union rate in this series was superior to
reports of OCD fragment fixation using bioabsorbable
devices. Millington et al.’ reported radiographic healing
rates of only 67% in patients with closed physes fixed with
a bioabsorbable implants. Dines et al."” cited residual insta-
bility in 2/7 (28%) knees in a small series of OCD lesions
treated with bioabsorbable nails and followed by MRI at the
6-month time point. The most likely explanation for the
lower healing rate with bioabsorbable pins, nails, and
screws is the inferior compression of the progeny fragment
when compared to the headless, metal compression screws
used in the current series.

As the present study included a skeletally mature popu-
lation with mid- to long-term follow-up, it is not unexpected
that the clinical outcomes were lower relative to previous
reports on skeletally immature patients with shorter follow-
up for fixation of unstable OCD lesions. Only 70% of our
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adult patients had good or excellent results based on their
IKDC scoring as opposed to over 90% in studies including
skeletally immature patients.'®?" Patients who did not
achieve radiographic healing had worse clinical outcome
scores. Fragment excision for clinical and radiographic
nonunion regardless of subsequent treatment had inferior
IKDC (76 vs. 87), KOOS Sports (70 vs. 84), and KOOS
QOL (67 vs. 78) and Marx scores (4.6 vs. 7.9) relative to the
healed group. This finding is consistent with previous stud-
ies where fragment excision was the primary intervention.?!
In one study, 71% of patient demonstrated early degenera-
tive changes by 11 years following the index operation.”

Previous studies have investigated the use of bioabsorb-
able implants for fixation in the adult population and
reported suboptimal results. Weckstrom et al.** compared
bioabsorbable pin and nail fixation of adult OCD in 30 knees.
They found at an average of 5-year follow-up that only 35%
of the pin group had good or excellent results compared to
73% good or excellent results in the nail group. By contrast,
previous preliminary studies assessing metal fixation of OCD
lesions show excellent results. In a study by Makino ez al.'®
of 15 knees, they found 14 of 15 knees had evidence of a
stable fragment and intact smooth surface at the time of sec-
ond-look arthroscopy. In addition, 14 had evidence of sub-
chondral bone healing on MRI. Even in the pediatric
population unstable lesions treated with metal fixation appear
to demonstrate superior outcome scores at midterm follow-
up when compared with bioabsorbable fixation.'" Previous
biomechanical studies have shown that screw breakage,
screw back out, and loss of compressive force over time are
all associated with the use of bioabsorbable implants.*
However, bioabsorbable fixation does have some advantages
compared to metal fixation, including no metal artifact on
postoperative MRI scans and no second surgery required for
implant removal if the progeny fragment heals.”

If the OCD progeny fragment fails to heal, or is not sal-
vageable at the index operation, then other salvage treatment
options include autologous osteochondral mosaicplasty,
osteochondral allograft transplantation (OCA), and autolo-
gous chondrocyte implantation with sandwich bone grafting
technique (ACI). Each of these treatment options have been
shown to be effective in selected patients, but represent a
salvage operation rather than a primary procedure.”®
Allograft transplantation is perhaps the most well-estab-
lished of the salvage techniques and in a recent long-term
follow-up study demonstrated good or excellent clinical out-
comes in over 70% of patients.”” This technique is ultimately
limited by the availability and costs of donor specimens.
Autologous mosaicplasty is an excellent alternative to OCA
and has in some studies demonstrated significantly better clini-
cal results than microfracture at midterm follow-up and higher
return to sport.”® Unlike allograft transplantation this technique
is significantly limited by the size of the chondral defect.”
Chondrocyte implantation (ACI) allows for coverage of large

defects, uses the patient’s own tissue, and in one study was
demonstrated to have superior results to mosaicplasty at
midterm follow-up.?’ The drawback of this technique is that
it requires 2 anesthetics to allow for chondrocyte collection
and cell line expansion. In this respect ACI is similar to
metal compression screw fixation. In our series, 15 out of
the 18 knees that went on to healing underwent planned
screw removal at 6 months postoperatively. Removal of
metal fixation devices is considered the standard of care at
our institution as a result of early studies demonstrating
screw back out over time with attendant articular damage
and recurrence of symptoms.' %!

The goal of OCD treatment should be to restore the
articular surface, preferably with salvage of the progeny
fragment, but possibly with osteochondral autograft, osteo-
chondral allograft, or autologous chondrocyte implantation
with sandwich technique in salvage cases.*> The healing
potential of an unstable OCD lesion in a skeletally mature
population is unpredictable. Based on our results, we feel
that reduction and fixation is justified with a reasonable
union rate, even in type IV detached fragments that were
deemed salvageable.

This study was limited by its retrospective design, small
sample size, and nonstandardized implants. The number of
screws applied and the configuration of screws was depen-
dent on the size and location of lesions as well as surgeon
preference. The long length of the study period also intro-
duces confounding variables as the techniques and implants
varied over time. In addition, the sample size was not large
enough to make a statistically meaningful analysis of risk
factors for failure. Finally, we were unable to consistently
identify from the operative reports the exact amount of sub-
chondral bone attached to fixed OCD fragments. Despite
these limitations, to our knowledge this is the largest series
of treatment of unstable OCD lesions in an adult population
with metal headless compression screws. Controversy
remains over optimal fixation and certainly there is room
for innovation and further study in this area.

Headless, metal compression screws provide a satisfac-
tory union rate for treatment of unstable OCD lesions of the
femoral condyles in skeletally mature patients. Patients
achieving union have good knee function, maintain
satisfactory activity levels, and have superior knee out-
comes compared to fragment excision at mid- to long-term
follow-up.
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