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MRI Findings of Early Osteoarthritis
in Patients Who Sustained Septic Arthritis
of the Knee After ACL Reconstruction
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Background: Although a rare complication, septic arthritis (SA) after anterior cruciate ligament (ACL) reconstruction has potentially
devastating consequences for the knee joint.

Purpose: To prospectively analyze, at a mean 4-year follow-up, subjective, clinical, radiographic, and magnetic resonance
imaging (MRI) findings between patients with SA and those with no septic complication after ACL reconstruction.

Study Design: Cohort study; Level of evidence, 2.

Methods: Of 2006 ACL reconstructions performed between 2004 and 2014, a total of 20 patients experienced SA. All patients
were treated with arthroscopic irrigation and graft-retaining debridement immediately after diagnosis and at least 6 weeks of
antibiotic treatment. After the exclusion process, 18 patients were included in the SA group and 20 in the control group. At final
follow-up at a mean 48 months, a physical examination, KT-1000 arthrometer laxity test, Lysholm knee score, Tegner activity
score, and International Knee Documentation Committee radiographic score were completed and then compared with preoper-
ative data. The Boston-Leeds Osteoarthritis Knee Score was used for MRI evaluation at final follow-up to note chondral changes.

Results: No significant differences between the SA and control groups were observed in pre- and perioperative variables that
could indicate a higher incidence of early osteoarthritis (OA). Although range of motion and knee stability were not significantly
different between the groups at final follow-up, the Lysholm score (mean = SD, 79.8 £ 13.1 vs 90.9 + 8.6; P < .01) and Tegner score
(6.0x1.1vs 7.0 £ 1.4; P = .03) were significantly lower in the SA group as compared with the control group. MRI evaluation at final
follow-up demonstrated a significantly higher degree of early knee OA in the SA group versus the control group. However, no
differences in the degree of OA were seen on plain radiographs at final follow-up between the groups.

Conclusion: MRI evaluation provided signs of worsened chondral state in the SA group, which could be associated with reduced
functional outcome and return to sports. In contrast to radiograph analyses, MRI was excellent at distinguishing damage to the
cartilage and can be useful in early follow-up evaluation of patients with SA after ACL reconstruction.
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Septic arthritis (SA) after anterior cruciate ligament (ACL)
reconstruction is a relatively rare complication, with an
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incidence between 0.14% and 2.6%.%591* The surgeon
needs to understand the risk factors and natural history
of this complication, given its potentially devastating con-
sequences for the knee joint. Persistent pain, dysfunction,
diminished subjective outcomes, additional surgery, sec-
ondary graft failure, and development of early osteoarthri-
tis (OA) have all been associated with this diagnosis.!®
Inferior functional outcomes have been reported as related
to cartilage damage after infection.?*

The goals of treatment are to protect the articular carti-
lage. Arthroscopic debridement with graft preservation and
antibiotic therapy has been advocated as the treatment of
choice.'® There is no consensus about the best treatment
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modality, especially regarding hardware removal and
graft-retaining protocol.°

Several studies'*'? have reported radiologic outcomes of
OA in patients who sustained SA of the knee after ACL
reconstruction. However, those studies focused primarily
on osteoarthritic changes detected by plain radiographs.
In contrast, radiologic outcomes assessed with magnetic
resonance imaging (MRI) are a rarity. Yet, even those stud-
ies have a low level of evidence, with a lack of a control
group and/or small study group.

To explore the cartilage damage related to joint infection,
a prospective cohort study was performed, with the primary
purpose of evaluating subjective, clinical, and radiologic
MRI outcomes of SA after ACL reconstruction.

METHODS

All procedures described in this study were performed in
accordance with ethical standards, and ethics committee
approval was obtained from the Slovenia National Medical
Ethics Committee. Informed consent was obtained from all
patients in this study. Only adult patients (>18 years old)
were included; it was a prospective cohort study.

Primary ACL Reconstruction

From January 2004 to December 2014, a total of 2006 ACL
reconstruction procedures were performed by the same
group of 3 experienced orthopaedic surgeons. As part of
routine clinical care, all patients underwent a preoperative
examination for manual range of motion (ROM), laxity
measurements with Lachman and pivot-shift tests, prein-
jury and preoperative Tegner score, standard radiographs,
and MRI of the injured knee.2! All patients underwent the
same surgical technique for primary ACL reconstruction,
performed by the same surgical team, using bone—patellar
tendon—bone or hamstring tendon single-bundle autograft.
In all cases, EndoButton fixation (EndoButton CL Ultra;
Smith & Nephew) was used on the femoral side and a bioab-
sorbable interference screw (Mega Fix CP; Karl Storz Se &
Co) on the tibial side. All patients received preoperative
antibiotic intravenous prophylaxis with cefazoline. No anti-
biotic protocol was used for preparing the graft. All patients
underwent the same standardized postoperative rehabili-
tation protocol, with unrestricted weightbearing and ROM
after the operation.

Study Group

All patients who sustained SA after ACL reconstruction
during the study period composed the study group. The
diagnosis of SA was confirmed by positive history and knee
examination, elevated serum inflammatory markers (C-
reactive protein >5 mg/Li and erythrocyte sedimentation
rate >28 mm/h), and joint aspiration with synovial white
blood cell count >40,000 cells/mm?® and positive Gram
stain. Arthroscopic irrigation with saline solution and
graft-retaining debridement was performed on the day of
admission in all suspected cases of SA. Intraoperatively, at
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least 3 synovial biopsy specimens were collected for micro-
biological cultures. Postoperatively, empiric intravenous
antibiotic therapy was started. Antibiotic treatment was
reevaluated after microbiological testing and adjusted as
needed. Weightbearing and ROM were unrestricted after
the operation. If improvement in clinical and laboratory
parameters could not be observed at least 3 days after treat-
ment, arthroscopic irrigation and debridement were
repeated. In cases of improvement for at least 14 consecu-
tive days, antibiotic treatment was changed to oral admin-
istration, and the patient was discharged. Treatment was
considered successful if the patient was asymptomatic and
laboratory parameters were normal after 6 weeks of anti-
biotic treatment.

Control Group

As a control group, patients with no SA after ACL recon-
struction were randomly recruited in a ratio of 1 infection to
1 control per year. No matching criteria were used. Control
group patients were included at the time of the final esti-
mated follow-up after finishing the rehabilitation protocol
(>6 months postoperatively).

Exclusion Criteria

In the SA and control groups, all patient data were exam-
ined for exclusion purposes. Exclusion criteria were (1) any
cartilage lesion present on MRI before the primary opera-
tion, as it might have evolved into degenerative changes
regardless of the incident; (2) concomitant reconstructive
procedures aside from meniscal repair at the time of ACL
reconstruction, including osteotomies or additional liga-
ment lesions/reconstructions; and (3) reinjury of the knee.

Baseline and Follow-up Testing Protocol

Data regarding clinical examination, ROM measurement,
preoperative laxity measurement (Lachman and pivot-shift
tests), and preinjury and preoperative Tegner score were
obtained from the patients’ preoperative reports at inclu-
sion. Lachman and pivot-shift tests with a grade 2 or 3 (out
of 3) were counted as positive. All postinjury radiographs
and MRI scans were obtained from a computer archive.
Radiographs were graded according to guidelines of the
International Knee Documentation Committee (IKDC).”
MRI scans were examined for exclusion purposes.

Final follow-up was performed at 4 years after the oper-
ation using clinical examination, manual ROM testing,
laxity assessment (manual testing with Lachman and
pivot-shift tests and maximum KT-1000 arthrometer mea-
surements), and Lysholm and Tegner scores.'??! All clini-
cal examinations were performed by the same author
(U.M.). Lachman and pivot-shift tests with a grade 2 or 3
(out of 3) were counted as positive.

Final follow-up radiographs were graded according to the
IKDC guidelines.” In addition, at final follow-up, an MRI
evaluation of all operated knees was performed using 3-T
magnetic resonance tomography (Magnetom Trio; Sie-
mens) with a dedicated 8-channel transmit-receive knee
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coil (Invivo) in a supine position, with the knee in approx-
imately 30° of flexion and 10° to 15° of external rotation.
The MRI protocol was as follows:

e Proton density turbo spin echo sequence with fat sat-
uration in the coronal and sagittal planes (repetition
time [TR]/echo time [TE], 2400/32 ms; field of view
[FOVI], 15 cm; slice thickness/interslice gap, 3/1 mm,;
384 x 384 matrix; 150° flip angle; 2 signals acquired)
and axial plane (TR/TE, 2230/29 ms; FOV 15 cm,; slice
thickness / interslice gap, 3/1 mm; 512 x 512 matrix,
140° flip angle; 2 signals acquired)

e Proton density turbo spin echo sequence in the coro-
nal and sagittal planes (TR/TE, 2000/30 ms; FOV,
15 cm; slice thickness/interslice gap, 3/1 mm; 384 x
384 matrix; 150° flip angle; 2 signals acquired)

e GRE FLASH sequence in the sagittal plane (TR/TE,
771/15 ms; FOV, 18 cm; slice thickness, 3 mm; 384 x
384 matrix; 30° flip angle; 1 signal acquired)

To score early signs of OA at final follow-up MRI evalu-
ation, the Boston-Leeds Osteoarthritis Knee Score
(BLOKS) was used.® Individual features of the BLOKS
system that were counted include cartilage size and depth
(0-3 points for each lesion), subchondral bone marrow
lesions (0-3 points for each lesion), osteophytes (0-3 points
for each osteophyte), synovitis (0 or 1 point), effusion
(0-3 points), and meniscal alterations (0 or 1 point for each
alteration). All MRI examinations were reviewed by a mus-
culoskeletal radiologist with 15 years of experience at the
time of analysis. All patient data and type of study group
were hidden for reliable analysis.

Statistical Analysis

Student ¢ tests were used for group comparisons when nor-
mality was accepted, and a Mann-Whitney U test was used
when normality was rejected. The Fisher exact test was
used for categorical data between groups. P < .05 was con-
sidered statistically significant. SPSS Version 21.0 (IBM)
was used for all statistical analyses.

RESULTS

During the study period, 20 patients (1.0%) had a postop-
erative infection, and 20 were randomly recruited as a con-
trol group. Of the 40 patients in the study, 38 (95%) were
included; 2 patients in the SA group were excluded because
of a concomitant reconstructive procedure. In the first case,
a subtotal meniscectomy was performed, and cartilage
lesions were seen on postinjury MRI. In the second case,
a lateral collateral ligament reconstruction was performed.
No patients had a reinjury of the knee. All patients were
comfortable with the postoperative rehabilitation protocol,
and full ROM was achieved during the early postoperative
rehabilitation period.

There were no significant differences between the groups
regarding age, body mass index (BMI), laxity assessment,
or activity level. No excessive valgus of the knee (>8°) was
observed in any patient. All patients had minimum grade 2
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TABLE 1
Baseline Characteristics of the Study Patients®
Control
SA Group  Group
n=18) (n=20) P
Age,y 31+7 33+6 46
Male sex 11 (61) 12 (60) >.99
Body mass index, kg/m? 259+32 257+34 .81
Concomitant meniscal injury 8 (44) 9(45) >.99
Meniscal repair 2 (25) 2(22) >.99

Bone—patellar tendon—bone graft 11 (61) 12 (60) >.99
Positive result

Lachman test 18 (100)  20(100) >.99

Pivot-shift test 18 (100)  20(100) >.99
Follow-up period, mo 48+ 4 48+ 4 .99
Time from, d

Initial operation to infection

symptoms

Infection symptoms to treatment 1.4 +£0.7 — —

Graft retention 18 (100) — —

11.7+24 — —

“Data are reported as mean + SD or No. (%) of patients. Dashes
indicate data not applicable. SA, septic arthritis.

on manual laxity assessment before initial ACL reconstruc-
tion. No statistical difference between the groups was found
regarding associated meniscal injury, concomitant menis-
cal repair, and type of graft used at the initial reconstruc-
tion procedure. The baseline characteristics of the patients
are presented in Table 1.

All 38 patients were available at follow-up. The mean
follow-up was 48 months in both groups (range, 42-56 months).
In the SA group, all patients were treated with at least
1 arthroscopic irrigation. The mean interval between the pre-
sentation of symptoms and joint irrigation was 1.4 days
(range, 1-3 days). In no cases was the removal of the graft
or fixation devices needed. The number of irrigation
procedures needed was 1 to 3 (mean, 1.2). All patients
had well-healed wounds; no reinfection occurred up to the
time of final follow-up. Microorganisms were observed
in 18 patients: coagulase-negative Staphylococcus in
12 (66.7%), methicillin-sensitive Staphylococcus aureus
in 3, Streptococcus in 1, Corynebacterium in 1, and Propio-
nibacterium acnes in 1.

Follow-up Clinical Results

Follow-up clinical examination showed no deficit in flexion
ROM and no retears in any patient. At final follow-up, there
was no statistically significant difference between the
groups in the laxity assessment. All participants with pos-
itive manual laxity assessment at final follow-up had no
more than grade 1. There was a statistically significant
difference between groups concerning the Lysholm score,
with lower scores seen in the SA group (mean *+ SD, 79.8 £
13.1 vs 90.9 + 8.6 for controls; P < .01) (Table 2).
Preoperative versus follow-up Tegner scores showed a
significant improvement in both groups (Table 3). Although
the preinjury Tegner scores were not significantly different
between groups, the final postoperative Tegner score in the
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TABLE 2
Clinical Results at Final Follow-up®
Control
SA Group  Group
n=18) (n=20) P
Flexion ROM, deg 134+45 134+55 .79
Positive test result
Lachman 2 (11) 2(10) >.99
Pivot shift 2(11) 2(10) >.99
KT-1000 side-to-side difference, mm 2.3 + 1.0 21+09 .63
Return to prior level of sport 7(39) 18 (90) <.01

Lysholm score 79.8+13.1 90.9+8.6 <.01

“Data are mean + SD or No. (%) of patients. Bold P values indi-
cate statistically significant between-group difference (P < .05).
ROM, range of motion; SA, septic arthritis.

TABLE 3
Preinjury and Final Follow-up Tegner Scores®

SA Group  Control Group
(n =18) (n = 20) P

Preinjury 7.0x1.7 7.1x1.6 .93
Preoperative 5.0+£1.0 54+14 .33
Final follow-up 6.0+1.1 7.0+14 .03
P value (vs final follow-up)

Preinjury < .01 .84

Preoperative <.01 <.001

¢ Data are mean *+ SD. Bold P values indicate statistically sig-
nificant between-group difference (P < .05). SA, septic arthritis.

TABLE 4
Radiographic Signs of Osteoarthritis Preoperatively
and at Final Follow-up®

IKDC SA Group (n = 18) Control Group (n = 20)
Preoperative
Normal 18 (100) 20 (100)
Mild 0(0) 0(0)
Moderate 0(0) 0(0)
Severe 0 (0) 0(0)
Final follow-up
Normal 16 (89) 18 (90)
Mild 1(5.5) 1(5)
Moderate 1(5.5) 1(5)
Severe 0 (0) 0(0)

“Data are presented as No. (%) of patients. IKDC, International
Knee Documentation Committee; SA, septic arthritis.

SA group was significantly lower when compared with the
control group (P = .03).
Follow-up Imaging Results

Radiographic evaluation at final follow-up demonstrated
moderate joint narrowing in 1 patient in the SA group and
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TABLE 5
BLOKS Results and Lesion Locations at Final Follow-up
MRI Evaluation®

SA Group Control Group

(n =18) (n = 20) P
BLOKS 14.2 +£10.7 73148 .01
Cartilage lesion 7.4+7 25+2 .01
Medial patella 33 20 .34
Lateral patella 22 0 .02
Medial weightbearing femur 33 25 41
Lateral weightbearing femur 22 25 .87
Medial tibia 44 5 <.01
Subspinous region 22 0 .02
Lateral tibia 0 0 >.99
Bone marrow lesion 1.7+1 0.2+0.2 .01
Medial patella 11 0 .13
Lateral patella 0 0 >.99
Medial weightbearing femur 11 0 .13
Lateral weightbearing femur 0 0 >.99
Medial tibia 33 5 .02
Subspinous region 11 0 .13
Lateral tibia 11 10 45
Osteophytes 24+1.3 1.7+16 .16
Synovitis 0.6+04 0.7+0.3 .62
Effusion 0.7+£0.7 0.7+£0.6 .73
Meniscal alterations 14+1.1 1.3+15 .75

“Data are reported as mean * SD score or percentage of group.
Bold P values indicate statistically significant between-group dif-
ference (P < .05). BLOKS, Boston-Leeds Osteoarthritis Knee
Score; MRI, magnetic resonance imaging; SA, septic arthritis.

1 in the control group as well as mild joint narrowing in 1 in
the SA group and 1 in the control group. Preoperative and
final follow-up radiographic IKDC grading scores are pre-
sented in Table 4.

The BLOKS outcome was significantly higher in the SA
group (14.2£10.7) than the control group (7.3 +£4.8; P =.01)
(Table 5). No significant differences between groups were
found in the osteophyte, synovitis, effusion, and meniscal
extrusion/alteration parts of the BLOKS system.

DISCUSSION

Our study has several important findings. First, no signif-
icant differences between the septic and control groups
were observed in pre- and perioperative variables, which
could influence the higher incidence of early OA changes.
Second, although clinical outcomes involving ROM and
knee stability showed no differences between the groups
at the final follow-up, the Lysholm and Tegner scores were
significantly lower in the SA group than the control group.
Third, MRI evaluation demonstrated a significantly higher
degree of early OA changes of the knee in the SA group than
the control group at final follow-up. However, no difference
in the degree of OA was shown on plain radiographs at final
follow-up between the groups.

Several factors have been reported to influence the devel-
opment of knee OA in patients after ACL reconstruction.!?
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Age and BMI increase the risk of knee OA.* It has been
shown that the risk of OA is higher in patients who sus-
tained ACL rupture when older than 30 years.!! In our
study, we attempted to minimize the influence of those
factors. There was no difference between the groups
regarding age and BMI in our study, and no patients had
BMI >30 kg/m?.

Meniscal tears at the time of ACL rupture are reported
with an incidence from 25% to 65% and are frequently asso-
ciated with chondral deterioration.'! In our case, 44% of the
patients in the SA group and 45% in the control group had
meniscal injuries at initial reconstruction, which is compa-
rable to the levels noted in the literature. In addition, no
differences between the groups were observed regarding
associated meniscal injury and concomitant meniscal
repair at the initial reconstruction procedure.

Associated ligamentous lesions and chondral lesions at
the time of initial trauma have shown an increased risk of
developing OA.'1%18 Tg decrease the influence of both fac-
tors, all patients with concomitant ligamentous lesions and/
or chondral lesions before initial ACL reconstruction were
excluded from our study. In our study, all patients had an
initial ACL reconstruction procedure with the single-
bundle technique; there was no significant difference in
graft type between the groups, and no allografts were used.

In the SA group, the graft was preserved in all patients,
and no patients had reinjury or reoperation of the knee by
the time of final follow-up. All patients were treated a few
days (range, 1-3 days) after the onset of SA symptoms. In
our opinion, this is a possible explanation as to why graft
preservation was possible in all cases, thus diminishing the
risk of OA development. Knee laxity because of ACL graft
removal or rerupture has been associated with increased
OA. Pogorzelski et al'” showed significant inferior subjec-
tive and objective outcome scores in the graft resection
group as compared with the graft retention group. In their
study, a higher graft resection rate than that in the litera-
ture was explained with delayed optimal SA management.
In a case series with delayed SA management reported by
Schulz et al, 2 graft retention was possible in only 37.5% of
the cases.

Postoperative infection, including SA, has been shown as
an important factor in OA development.’>?° This can be
explained by a biochemical effect of increased cytokine
levels and a consequently increased catabolism of chondro-
cytes leading to the development of chondral lesions.!*

It is important to emphasize the clinical and functional
outcomes at the final follow-up. Normal ROM and no sig-
nificant differences in knee laxity were observed in both
groups. Loss of extension was not observed, as distinct from
some studies in the literature.'® Normal or nearly normal
knee joint laxity (grades 0 and 1) was found in 89% in the
SA group and 90% in the control group. These results cor-
respond to the results of previous similar studies®'® or
noncomplication ACL reconstruction studies. However, the
Lysholm score obtained at final follow-up in the SA group
was 79.8, which is inferior when compared with the control
group (90.9). The pain and swelling parts of the score were
the ones that most significantly contributed to the differ-
ence. These findings are similar to comparable studies in
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the literature (according to the number of cases and follow-
up time), such as Abdel-Aziz et al,' Torres-Claramunt
et al,22 and Schulz et al.2® We note a 90% rate of return to
the prior level of sports activity in the control group, while
only a 39% rate of return is observed in the SA group after a
mean 48 months. For the SA group, the postoperative
Tegner scores were significantly lower than the preopera-
tive scores (P < .01) and the postoperative scores in the
control group (P =.03). In light of there being no differences
in the pre- and perioperative variables between groups, the
diminished subjective outcomes and return-to-sport rate of
the SA group were likely related to chondral lesions as a
sequela of SA.

Evidence of new degenerative changes after SA compli-
cation of ACL reconstruction was observed in our study.
Based on final follow-up radiographs taken, we found
degenerative changes in 2 (11%) patients in the SA group.
However, the results were similar to the control group, with
2 (10%) patients showing degenerative changes on plain
radiographs. Our study coincides with the prevalence of
degenerative changes after ACL reconstruction found on
plain radiographs as described in the literature.'® How-
ever, no differences were observed between the SA and con-
trol groups at 48 months regarding radiographs. From
these findings, we can determine that radiographs at an
early stage are insufficient to assess chondral deterioration
and do not prompt a clinician to begin with the preventive
chondral protection measures.

Studies comparable in follow-up time to ours have usu-
ally reported no radiographic deterioration of the knee.2%25
However, Monaco et al'* did show radiographic deteriora-
tion in 3 (21%) patients in their prospective study, and
Schollin-Borg et al'® presented 2 (20%) cases with joint
space narrowing of the medial compartment at maximum
56-month follow-up. Nevertheless, those studies had a low
level of evidence with a lack of a control group. Only Abdel-
Aziz et al' included a comparison of radiographic changes
with a control group (ACL reconstruction without SA com-
plication), presenting joint narrowing in 7 (30%) cases in
the SA group and 2 (10%) in the control group. But their
follow-up time was up to 96 months, which is twice as long
as in our study. Their longer follow-up could explain their
higher rate of radiographic changes, as chondral defects
tend to increase over time.!

In contrast to radiographic analyses in several studies,
outcomes assessed by MRI are an extreme rarity. Van
Ginckel et al®® presented a chondral fragility seen on MRI
6 months after ACL reconstruction with no septic compli-
cation. This information strongly suggests the importance
of the chondrolytic effect of SA after ACL reconstruction.
Pogorzelski et al'” and Lo Presti et al'° reported MRI signs
of chondral defect appearing in 69% and 63%, respectively,
at final follow-up (103 and 101 months). However, as com-
pared with our study design, their follow-up time was >2
times longer, and no control group was presented.

In our study, we found MRI signs of chondral defect pre-
senting in 12 (67%) patients in the SA group versus 5 (25%)
in the control group at 48-month follow-up. Detailed anal-
yses showed a major difference in chondral defects on the
medial tibial plateau (44% of the SA group, 5% of the control



6 Meglic et al

group), while on the lateral tibial plateau no, chondral
defects were observed in either group. On the medial and
lateral femoral condyle, a slightly higher rate of chondral
defects was observed in the SA group, although this was not
statistically significant. The differences observed in the
patellofemoral part of the knee were also not statistically
significant (33% in the SA group, 20% in the control group).

Significantly higher BLOKS results were observed in
the SA group regarding cartilage lesions (P = .01) and
bone marrow lesions (P = .01). Although increased chon-
dral defects were seen in most compartments of the knees
after SA, the highest difference was in the medial com-
partment. There were no differences in postoperative
meniscal alterations, knee laxity, or knee alignment
between groups and the graft was retained in all cases;
as such, our study cannot provide an explanation why a
higher rate of chondral damage was seen in certain loca-
tions. Further research is needed with longer follow-up
and more patients.

In contrast to radiographs, MRIs in our study managed
to express chondral deterioration to a higher extent in the
SA group than the control group.

There are a few limitations of our study. It was conducted
at a single institution, and given the low prevalence of this
complication, the number of cases was relatively small.
Nevertheless, it is comparable to similar studies with no
control groups. Second, in both groups, there was a diver-
sity in the level of sports activity, ranging from recreational
sports (Tegner, 4) to the highest professional competitive
sports (Tegner, 10). As mentioned in the literature,!! the
intensity of physical activity may play a role in the risk of
further chondral injuries. Nevertheless, no significant dif-
ferences were found between groups regarding Tegner
scores before ACL reconstruction. Finally, the follow-up
time in our study was relatively short. It is reasonable to
think that the time may affect MRI findings, particularly
cartilage status, so it would be useful to obtain data at a
later date to validate additional chondral changes and
determine the final outcome of the infected knees.

CONCLUSION

SA after ACL reconstruction is associated with reduced
functional outcome and return to prior levels of sports
activity. Our control group study reports signs of worse
chondral state in the SA group than the control group.
Although no differences in OA could be obtained from plain
radiographs at 48 months, MRI proved to be excellent at
distinguishing damage to the cartilage and can be useful
even in early follow-up evaluation of these patients.
Although the graft was preserved in all patients in our
study group, MRI still showed chondral deterioration. Our
study thus provides insight into the consequences of SA to a
knee joint showing early signs of chondral deterioration. A
quick start of combined surgical and pharmacologic treat-
ment early in the disease is essential to minimize symp-
toms. Early recognition of chondral deterioration with
MRI enables a clinician to begin with preventive chon-
dral-protection measures and provides the patient with a

The Orthopaedic Journal of Sports Medicine

good knee—related quality of life, even after such a devas-
tating complication as SA after ACL reconstruction.
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