Case Report
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Abstract: We present 2 cases of severe, rapidly progressive chondral disease in the lateral compart-
ment within 12 months after meniscectomy. In both cases, the lateral compartment was salvaged with
simultaneously performed cartilage repair techniques and meniscal transplantation. The first case is
of a 16-year-old boy who suffered a complex irreparable posterior horn lateral meniscus tear that was
treated with an aggressive partial meniscectomy, and developed a rapid onset of severe lateral
compartment symptoms associated with a focal grade IV chondral defect of the lateral femoral
condyle within 10 months of his index meniscectomy. The second case is that of an athletic
43-year-old orthopaedic surgeon who suffered a complex lateral meniscus tear that required a near
total lateral meniscectomy. Within 5 months of the lateral meniscectomy, he developed severe lateral
symptoms with a focal grade IV chondral defect of the lateral femoral condyle. In both cases, the
articular cartilage defects were treated with osteochondral grafting at the time of lateral meniscus
transplantation with excellent results at 2-year follow-up. These cases highlight the significant need
for a heightened the awareness of the relatively increased risk of rapid lateral compartment
degeneration following lateral meniscectomy. This, in combination with the appropriate use of
cartilage restoration techniques, provides the potential to salvage or prevent rapid onset, unicom-
partmental degenerative disease, and the ability to reduce symptoms and improve function in these
challenging patients. Key Words: Lateral compartment—Knee—Meniscectomy—Degenerative

joint disease.

It is well established that the altered biomechanics in
the partially and completely meniscectomized knee
lead to a progression of degenerative changes.!-> After
meniscectomy, in the lateral compartment, unique an-
atomic and biomechanical factors lead to a relatively
higher risk of tibiofemoral articular degeneration
when compared with the medial compartment.? In the
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appropriate clinical setting, this predictable progres-
sion of cartilage degeneration may be attenuated and
even avoided by early intervention and combined
treatment of localized articular cartilage degeneration
and the meniscectomized state. Meniscal allograft
transplantation, osteochondral grafting (allograft or
autograft), autologous chondrocyte implantation, and
realignment osteotomies are some of the treatment
alternatives used to restore the lateral compartment
once these patients develop symptoms (e.g., ipsilateral
pain, swelling, and progressive loss of function).3#
Although not all patients will do poorly after lateral
meniscectomy, it is our experience that once these
patients become symptomatic, they have a propensity
to rapidly deteriorate over a relatively short period of
time.

We present 2 cases of severe, rapid progression of
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chondral disease in the lateral compartment within 12
months of meniscectomy in which the lateral compart-
ments were salvaged with simultaneously performed
cartilage repair techniques and meniscal transplanta-
tion. The significance of these cases is the need for a
heightened awareness of the relatively increased risk
of rapid lateral compartment degeneration following
lateral meniscectomy. Early treatment of this progres-
sion is recommended because delayed treatment may
otherwise be complicated by the development of bi-
polar tibiofemoral degeneration.’

CASE 1

S. R. is a healthy, athletic 16-year-old boy who
suffered a noncontact twisting injury to his left knee
while playing soccer. He had no history of knee prob-
lems and his mechanical axis alignment was in slight
symmetric physiologic varus. He presented with lo-
calized lateral joint tenderness and complaints of pain
with rotation, compression, and valgus stress. The
examination was otherwise unremarkable. Preopera-
tive magnetic resonance imaging (MRI) was consis-
tent with a complex lateral meniscus tear (Fig 1A). At
his index surgery 2 months after his injury, he under-
went a subtotal lateral meniscectomy for an irrepara-
ble lateral meniscus tear. The tibiofemoral articular
surfaces were found to be in pristine condition.

His immediate postoperative course was unremark-
able. At 3 months, he attempted a gradual return to
sports but experienced activity-related swelling and
worsening lateral compartment pain. There was no
specific second traumatic incident; because of wors-
ening symptoms, a second MRI was obtained that
revealed a focal chondral lesion of the lateral femoral
condyle. At this time, he was referred to our practice
for evaluation and treatment.

On physical examination 7 months after the index
surgery, his left knee was tender on the lateral joint
line and over the lateral femoral condyle. There was a
mild effusion and pain with compression, rotation, and
valgus stress. Quadriceps atrophy was present (2 cm
less thigh circumference than the uninjured thigh).
Ligamentous testing was unremarkable. He reported
no tenderness on the medial joint line. He was in 4° of
symmetric bilateral mechanical axis varus and ambu-
lated without a limp or varus thrust. Plain radiographs
had no evidence of fracture or chronic degenerative
changes, but did show wide open physes. A repeat
MRI obtained 7 months after his meniscectomy re-
vealed increased edema in the subchondral bone of the
tibia and the femoral condyle. Because of the patient’s

skeletal immaturity, a lateral unloader brace was pre-
scribed in an attempt to delay surgical intervention
and thus allow further closure of the growth plates.

The patient was prescribed “relative rest” (i.e.,
closed-chain, straight-line conditioning with no cut-
ting or competitive play) and an MRI was reordered to
check for progression. The MRI taken 9 months after
his index meniscectomy showed increasing edema in
the subchondral bone of the lateral tibial plateau and a
grade IV lateral femoral condyle lesion (Fig 1B). In an
effort to halt or curtail the rapid progression of chon-
dral disease, a decision was made with the patient and
his family to proceed with surgical intervention.

Ten months after the index meniscectomy and the
failure of conservative treatment, and with radio-
graphic evidence of disease progression, the patient
underwent diagnostic arthroscopy that confirmed
grade IV kissing lesions on the posterior femoral
condyle measuring 10 X 12 mm and the correspond-
ing articulation of the tibial plateau with a grade IV
lesion measuring 5 X 5 mm (Fig 1C). After micro-
fracture of the smaller tibia lesion, a lateral meniscus
transplant was performed using the bridge in slot
technique with interference screw fixation (Fig 1D),%-8
in addition to a 10-mm osteochondral autograft trans-
plant of the lateral femoral condyle (Fig 1D).

For the first 2 weeks, he remained completely non—
weight bearing; the hinged knee brace remained
locked in extension and was removed only for hy-
giene, supervised physical therapy, and continuous
passive motion. At 6 weeks, he reported minimal pain
and progressed to walking with 1 crutch. Full weight
bearing without a limp was achieved at 12 weeks
when a program emphasizing active strengthening and
proprioceptive activities was begun. At 16 months
after surgery, the patient was pain free and engaged in
running and agility drills with high-impact activities.
At 24 months, radiographs showed complete integra-
tion of the allograft and chondral plug (Fig 1E), and
his symptoms resolved.

CASE 2

J. J. is a 43-year-old orthopaedic surgeon and avid
runner in good health who presented with a 6-month
history of left knee lateral joint line pain, clicking, and
swelling with activity. Initially this was managed with
activity modification and a slow return to jogging.
However, even this controlled activity caused swell-
ing and was painful, especially when associated with
incidental knee rotation. Two cortisone injections pro-
vided a brief period of relief from his symptoms.
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Figure 1. Case 1 imaging and arthroscopy. (A) Preoperative MRI: (left) coronal and (right) sagittal T2-weighted images showing a
complex posterior horn lateral meniscus tear. (B) MRI 9 months after index meniscectomy: (left) coronal T1-weighted and (right) sagittal
T-2 weighted images showing increased edema in subchondral bone of the left lateral tibial plateau and a focal chondral defect of the lateral
femoral condyle. (C) Diagnostic arthroscopy showing (left) focal tibial condyle lesion, subtotal lateral meniscectomy, and femoral condyle
lesion, and (right) a lateral femoral condyle lesion. (D) Definitive treatment: (left) lateral meniscus transplant in place and (right)
osteochondral autograft plug in the lateral femoral condyle. (E) (Left) anteroposterior and (right) lateral radiographs 24 months postoper-
atively showing graft integration and proper interference screw position adjacent to meniscus bone bridge with no evidence of joint space
narrowing.
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FiGure 2. Case 2 imaging and arthroscopy. (A) Index and revision arthroscopy: (left) index arthroscopy showing complex irreparable
lateral meniscus tear with normal articular surfaces and (right) arthroscopy performed several weeks later because of recurrent symptoms
leading to further removal of unstable flaps of the lateral meniscus, also with normal articular surfaces. (B) MRI 5 months after index
meniscectomy: (left) coronal T-1 weighted MRI shows absence of lateral meniscus and subchondral edema on femur and tibia with early
osteophyte formation of the lateral femoral condyle and (right) sagittal T-1 weighted image shows focal loss of articular cartilage on posterior
aspect of the lateral femoral condyle. (C) Diagnostic and treatment arthroscopy: (left) diagnostic arthroscopy at 5 months revealed absence
of lateral meniscus and a focal chondral lesion of the weight-bearing portion of the lateral femoral condyle, and (right) after lateral meniscal

and fresh osteochondral allograft transplantation.

Arthroscopic evaluation of his left knee revealed a
complex horizontal tear with several flaps at the pop-
liteal tendon extending into the junction of the middle
and anterior horn (Fig 2A). At the time of this ar-
throscopy, the articular surfaces were pristine and no
other pathologies were found. A subtotal lateral me-
niscectomy was performed. Several weeks later, his
symptoms remained unchanged and a second arthro-
scopic meniscectomy was performed to remove resid-
ual unstable torn lateral meniscal tissue. There was no
evidence of articular cartilage degeneration (Fig 2A).

Postoperatively, his activity levels increased and
included jogging. With these and lesser activities,
however, the patient developed lateral-sided knee pain

and swelling. A postoperative MRI performed 5
months after the index lateral meniscectomy revealed
advanced degenerative changes in the left lateral fem-
oral condyle with significant cartilage loss over the
posterior two thirds of the lateral femoral condyle.
The defect was estimated to be approximately 20 X 20
mm with a reciprocating tibial defect measuring less
than 3 mm in diameter (Fig 2B).

With these findings of rapid and progressive chon-
dral disease and appropriate symptoms, the patient
was referred to our practice for evaluation. On exam-
ination, he had a mild effusion, full range of motion,
tender lateral joint line, equivocal lateral flexion Mc-
Murray’s sign, and normal mechanical axis of his left
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leg. He initially underwent a diagnostic arthroscopy to
help determine the appropriate treatment option (i.e.,
autologous chondrocyte implantation or fresh osteo-
chondral allograft transplantation). This arthroscopy 5
months after the index lateral meniscectomy revealed
a nearly absent lateral meniscus except for a small
amount of intact anterior horn. There was thinning of
the articular cartilage on the lateral tibial plateau with
diffuse grade II changes. There was a focal grade IV
defect on the posterocentral aspect of the lateral fem-
oral condyle that measured 24 X 24 mm (Fig 2C).

Because of the findings of early degenerative arthri-
tis of the tibia combined with the patient’s desire to
rapidly return to work following definitive treatment,
the patient was indicated for a fresh osteochondral
allograft transplant of the lateral femoral condyle with
simultaneous lateral meniscal transplant. Seven
months after his index surgery, these procedures were
performed via a lateral parapatellar arthrotomy using a
single 25 X 25 X 8 mm fresh osteochondral allograft
using a technique previously described,” and a lateral
meniscus allograft transplant inserted using the bridge
in slot technique (Fig 2C). The patient was made
non-weight bearing for 8 weeks postoperatively and
he used continuous passive motion for the first 6
weeks. He advanced uneventfully through a rehabili-
tation protocol similar to the first case presented and
he returned to all activities including skiing and run-
ning 16 months postoperatively. Three years follow-
ing his combined transplant, he remains pain free with
full range of motion.

DISCUSSION

The sequelae after removal of significant portions of
the lateral meniscus have been recognized for de-
cades! and are largely due to the unique anatomy and
biomechanics of the lateral compartment. These 2
cases we present not only support this, but also high-
light the need for clinicians to identify patients with a
lateral meniscectomized knee as a high-risk popula-
tion for potentially rapid progression of chondral dis-
ease. Allograft meniscus transplantation, osteochon-
dral allograft and autograft transplantation, and
autologous chondrocyte implantation are all consid-
ered potential treatment options for patients with com-

bined meniscal deficiency and high-grade ipsilateral
chondral disease.

In our cases, the coexisting articular cartilage dis-
ease, which would otherwise be considered a relative
contraindication to allograft meniscus transplantation,
was treated with osteochondral grafting (autograft in
Case 1 and fresh allograft in Case 2). The rationale for
treating the defect simultaneously with meniscus al-
lograft transplantation has been described previ-
ously.!® By doing so we were able to eliminate the
factors known to be detrimental for meniscus trans-
plantation and allow for better long-term results. Like-
wise, a meniscus transplant has been shown to offer
mechanical protection to the articular cartilage sur-
face.!! In our cases, there were no valgus deformities
that would otherwise place undue strain on the lateral
compartment and require correction. Finally, the im-
portance of meticulous patient compliance with post-
operative protocols cannot be overstated.
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