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A 24-year-old woman presented with a calcium deposit within the articular cartilage of

her knee after an antecedent minor trauma. Arthroscopic examination revealed the
articular surface of the lateral tibial plateau yielded easily to pressure by probing.
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Calcium deposits are often seen at tendon insertions around
the joint and causes acute periarthritis mimicking gouty
arthritis or pseudogout.! It is reported that calcium deposi-
tion other than monosodium urate or calcium pyrophosphate
dihydrate occurs in articular cartilages or menisci of the knee
with aging or progression of osteoarthritis.> However, the
size of the deposit of calcium-containing crystals is tiny and
seldom detected by conventional radiography. Our case con-
cerns a 24-year-old woman with a large calcium deposit in
the articular cartilage of the tibial plateau. An antecedent
minor trauma may have contributed to the calcium deposi-
tion. This is the first report that demonstrated how a painful
well-defined calcium deposit was detected by conventional
radiography within the articular cartilage.

Case Report

An otherwise healthy 24-year-old woman presented at our
hospital with a 3-day history of sudden and severe left knee
pain. She had fallen from stairs and twisted her left knee
3 months earlier but she had no symptoms about the knee
thereafter. Her job was a nurse. Her body weight was 62 kg and
was 172 cm tall, with negative findings from blood and urine
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Calcium-containing crystals within the articular cartilage was identified and debrided.
Magnetic resonance images taken 4 years after operation showed the articular cartilage
was completely repaired. This is the first report that demonstrated a painful well-defined
calcium deposit detected by conventional radiography within the articular cartilage of

examinations. Clinical examinations of the left knee revealed a
full range of motion without anterior, posterior, or lateral
instability. No swelling, warmness, erythema, tenderness (in-
cluding the joint line), or hydrops were found around the knee.
A McMurray test elicited pain over the lateral aspect of the joint
line. Plain radiography and computed tomography (CT) of the
left knee revealed a well-delineated homogeneous and amor-
phous cuboid free body measuring 5 x 5 x 5 mm without
trabecular structures in the lateral femorotibial joint
(=Fig. 1A-C). Magnetic resonance images (MRIs) showed a
cubic low signal intensity area on T2-weighted, proton, and
short-T1 inversion recovery (STIR) images within the articular
cartilage of the lateral tibial plateau and high signal intensity
area in the bone marrow underneath on STIR image (~Fig. 2A-
C). The diagnosis of bone bruise with cartilage degeneration of
the lateral tibial plateau or free body in the lateral femorotibial
joint space was suspected. Arthroscopic surgery was per-
formed after informed consent was obtained from the patient.
Cartilage of the patella was soft by probing (grade 1 chondro-
malacia by Outerbridge classification* (~Fig. 3A). The medial
compartment including medial meniscus and cartilage was
normal. Anterior cruciate ligament (ACL) was loose by probing
with a superficial longitudinal tear of ACL (~Fig. 3B). Lateral
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Fig. 1 Plain radiography and computed tomography (CT) of the affected knee. Anteroposterior plain radiography (A) shows a cubic free body in
the lateral femorotibial joint (black arrow). (B) Coronal and (C) sagittal reconstructed CT show a well-delineated homogeneous and amorphous

cubic free body measuring 5 x 5 x 5 mm without trabecular structure.

meniscus and cartilage of the lateral femoral condyle were
intact. White chalk-like deposits within the articular cartilage
of the lateral tibial plateau were identified. The surface of the
central and posterior area of the lateral tibial plateau yielded to
pressure by probing (=Fig. 3C). Cartilage overlying chalk-like
deposits was excised, then the calcium crystals exploded
(=Fig. 3D). Calcium crystals were entirely excised until sub-
chondral bone was exposed. On microscopic examination, the
crystals of the chalk-like deposits were round in shape with
irregular precipitates of various sizes and not birefringent

(=~Fig. 4). However, the exact nature of the crystals was not
identified. Passive and active range of motion of the knee was
started immediately after the operation. Partial weight bear-
ing gait was allowed from 1 day postoperatively and full
weight bearing gait was allowed from 2 weeks after the
operation. Abnormal intensity area under the lateral tibial
plateau judged by MRI enlarged gradually postoperatively
concomitant with knee pain maximizing at 1 year postoper-
ation and then diminished gradually. Articular cartilage of the
lateral tibial plateau was completely repaired although

Fig. 2 Magnetic resonance images of the focus area. Cubic abnormal intensity lesion within the articular cartilage of the lateral tibial plateau
(white arrows) on proton images (A: coronal image and B: sagittal image) with high signal intensity area on STIR image (C: sagittal image)

underneath.
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Fig. 3 Intraoperative arthroscopic views. (A) View of patellofemoral
joint. Cartilage of the patella was soft on probing indicating grade 1
chondromalacia of the patella according to the Outerbridge classifi-
cation. (B) Superficial longitudinal tear of the ACL was identified
(arrows). (C) Articular cartilage of the lateral tibial plateau was easily
deformed by pressure from the probe. White chalk-like material is
visible under the surface of the articular cartilage. (D) Calcium crystals
exploded after the surface of the cartilage overlying the chalk-like
deposit was excised.

abnormal signal intensity in the bone marrow still remained
on MRI taken 4 years after operation (=Fig. 5A-C). The
patient’s knee pain completely disappeared and she has
had no difficulty in her job during the 4-year follow-up
period.

Discussion

It is well known that there are mainly three types of crystals
that induce crystal-related arthropathies or periarthritis. Those

Fig. 4 Microscopic appearance of the chalk-like crystal deposits.
Crystals were round in shape with irregular precipitates of various sizes
and not birefringent. However, the exact nature of the crystal was not
identified.
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Fig.5 (A)Coronal and (B) sagittal proton images, and (C) sagittal STIR
image on magnetic resonance imaging taken 4 years postoperation
revealed full-thickness recovery (white arrows) from the cartilage
defect in spite of the abnormal intensity signal remaining in the bone
marrow underneath.

are monosodium urate, calcium pyrophosphate dihydrate, and
calcium hydroxyapatite.® Crystals in calcium deposits causing
periarthritis are predominantly hydroxyapatite crystals.
Calcium deposits other than calcium pyrophosphate dihydrate
in articular cartilage are rarely reported and are associated with
aging and osteoarthritis; however, the nature of the deposits
has not been elucidated in the literature.>> Clinical presenta-
tions including sudden onset of severe knee pain and well-
defined localized calcification on plain and CT radiographies in
our case suggested that crystals within the articular cartilage
might be hydroxyapatite.! Also, microscopic appearance of the
crystals resembled hydroxyapatite crystals with respect to
their round shape with irregular precipitates of various sizes.>®
However, many crystals deposited within the articular cartilage
other than the above three major crystals, such as octacalcium
phosphate, calcium oxalate, and calcium carbonate, have been
reported.” We could not conclude the exact nature of the
crystals in our case since further analyses by electron micros-
copy, infrared, or chemical studies were not done.

Articular cartilage in the entire depth, except the surface
of the lateral tibial plateau, was replaced by calcium crystals
in this case. The calcium deposit was relatively large with a
size of 5 x 5 x 5 mm. According to Suan et al, calcium
deposits within the articular cartilages or menisci were
detected as the small punctuate hypointensity regions using
4 T MRI in three cases aged between 54 and 68 years.?
Mitsuyama et al demonstrated that 106 knees, provided by
tissue banks or local hospitals, had some measurable calcifi-
cation detected by using a Faxitron radiography system on 7-
to 10-mm-thick condyle specimens.’> And with aging or
progression of osteoarthritis, calcium deposits within the
articular cartilage are too tiny to be detected by conventional
radiography, CT, or MRIL.
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Superficial longitudinal tears of the ACL from arthroscopic
examination and the bone bruise of the lateral tibial plateau
detected by MRI on the initial visit suggested that valgus force
was loaded to the affected knee at an antecedent trauma
3 months before the initial visit. The bone bruise was pre-
dominantly detected in the lateral tibial plateau as well as the
lateral femoral condyle at the event of ACL injury.®~'" The
lateral tibial plateau might be vulnerable to impaction more
than the lateral femoral condyle. According to Theologis et al,
chondral damage detected by quantitative T1p MRI of the
lateral tibial plateau was prolonged more than that of the
lateral femoral condyle in a 1-year cohort study on patients
with ACL injuries."’ Grade 1 chondromalacia patella was
observed during arthroscopic surgery in the present patient.
However, cartilage in the medial compartment and lateral
femoral condyle was normal by probing. A large area of the
lateral tibial plateau was extremely soft and yielded to
pressure in the operative finding. The articular cartilage of
the lateral tibial plateau might be so deformed by the impac-
tion of the lateral femoral condyle that it could result in
necrosis. It is uncertain if the chondromalacia patella was
associated with the calcium deposit within the articular
cartilage of the lateral tibial plateau.

As far as calcific periarthritis is concerned, calcifications
developed in necrotic tissue in a zone of relatively avasculari-
ty, possibly secondary to local changes in pH according to
Pedersen and Key.'? The environment around the impacted
articular cartilage might be the same as for the occurrence of
periarthritic calcium deposition since cartilage is avascular
tissue. Necrosis of the cartilage could be a trigger for calcium
deposition although the exact etiology of calcium deposition
within cartilage is uncertain.

Postoperative MRI revealed the area of bone bruise of the
tibial plateau enlarged transiently and the bone bruise still
remained after 4 years postoperatively. The bone bruise in the
lateral compartment of the knee accompanied by ACL rup-
tures was resolved during a 2-year follow-up after successful
ACL reconstruction surgery in 71% of 21 patients with acute
ACL ruptures.’ The majority of knees with persistent abnor-
mality on MRI had disruption or depression of the normal
contour of the cortical surface at the initial MRI as seen in this
case. Weight bearing should not be allowed for a longer
period until the cartilage repair is confirmed by MRI. Never-
theless, the full thickness defect of the cartilage completely
recovered judged by MRI during the 4-year interval.

This case is an entirely different clinical entity from
calcium deposition within cartilage that is commonly seen
with aging or osteoarthritis. First, the patient’s age (24 years
old) is young with no evidence of osteoarthritis of the affected
knee. Second, the size of calcification is relatively large to be
detected by conventional plain radiography. Third, onset of
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knee pain was sudden and severe. Calcium deposits within
articular cartilage due to aging or osteoarthritis are common-
ly asymptomatic. Comparing MRIs preoperatively with post-
operatively, the width of the corresponding cartilage layer in
the former expanded more than that in the latter. No breakage
of surface of the lateral tibial plateau was observed during
arthroscopic surgery. Thus, elevated pressure within the
cartilage might have caused the sudden onset of symptoms,
similar to cases of calcifying tendonitis. This is the first case
report where a well-defined calcium deposit was detected by
conventional radiography within the articular cartilage after
a minor trauma; repair of the cartilage defect resulted in
complete recovery over a long-term period. Foreign bodies,
osteochondritis dissecans, meniscal ossicle, or osteochondro-
matosis should be differentiated from this clinical entity.
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