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Purpose

To analyze the results of isolated autologous bone marrow derived
mesenchymal stem cell (MSC) transplantation in conjunction with

multiple drilling and medial opening-wedge high tibial osteotomy

(HTO)



Methods &
Materials

Thirty knees in 29 patients with unicompartmental
osteoarthritic knee and genu varum were allocated
to the cell-recipient group (n=15) or control group
(n=15). Patients who had more than 2 compartment
osteoarthritic knee joint, malalignment of the knee
from femoral causes or more than 15 degree varus
deformity were excluded. All patients underwent
HTO and multiple drilling. The cell-recipient group
received transplantation of isolated MSCs with
hyaluronic biomaterial and fibrin glue whereas the
control group only received microfracture alone. The
primary outcome measure was WOMAC score at
intervals of 6 months and 1 year postoperatively.
Secondary outcome measures were 1-year
postoperative Magnetic Resonance Observation of
Cartilage Repair Tissue (MOCART) scores and
secondary arthroscopic findings at implant removal
surgery.
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Methods &
Materials

Arthrotomy, preparation and stem cell
transplantation

Abrasion chondroplasty and Subchondral
drilling.

(A) A delaminated cartilage on the
medial and central trochlear area of the
left knee

(B) Abrasion chondroplasty of cartilage
lesion using a 2-mm burr

(C) Marginal trimmin? and macro (5mm)
and micro (xmm) drilling

(D) Hyaluronic biomaterial soaking with
bone marrow stem cell transplantation

(E) Sealed up using fibrin glue



Results
- Arthroscopy

(A) Severe chondral defect lesion of medial
chondyle of the left knee

(B,C) Second-look arthroscopy of the
regenerated cartilage showed a stable,
smooth surface with no delamination. On
probing, the regenerated cartilage had the
same consistency as the surrounding
normal cartilage. Regeneration of previous
chondral lesion and hyline cartilage like
appearance




Results - Size & Grade

Cartilage repair Study group | Control group p value

Defect size (Cm?)
Preoperative

ICRS grade 3.9+ 0.3

Coverage size (Cm?) 4.4 1.0 0.9+ 0.4
Recovery rate (%) 79.6 * 15.4 32.0 & 20.9
Postoperative

MOCART 73.7 + 10.4

Koshino score 2.8+ 0.4

Preoperatively defect size and ICRS grade were larger and more severe in the study group.
Postoperatively filling up size and recovery rate of chondral lesion were superior in the study
group. MOCART and Koshino score were also better in the stem cell therapy group.
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(A,B) Preoperative MRI. Underlying A\
medial femorotibial and ' .
patellofemoral compartments with A : B
subchondral cysts and focal marrow = '

edema, and multifocal -cartilage
defects (ICRS grade 3 and ).

(C,D) Postoperative MRI. Chondral
defect lesion was filled up with
regenerative tissue and bone
marrow edema was found.




Results
- Repair size

Chondral lesions >4 Cm2? were
significantly filled with
regenerative cartilage in the
study group over 5o years old
patients .

Repair size
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Results
- Knee Score

IKDC score

‘
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IKDC subjective scores improved
from 1.9 + 12.3t0 81.1 + 5.5 in
the study group and 5o.5 + 12.8
to 80.2 + 4.6 in the control
group, respectively. (p<o.001)

Postoperative  3months, the
control group was superior to the
study group but after 6months,
there were no difference
between two groups.
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Conclusions

HTO and microfracture procedure improved knee symptom in uni-
compartment osteoarthritic patients. And regenerative ability of
chondral lesion in superior in isolated autologous bone marrow
derived mesenchymal stem cell (MSC) transplantation for patients

over 5o years old.
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