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Bone-block Patellar Tendon Graft for Anterior Cruciate Insufficiency

Jung-Man Kim, M.D., Yong-Sik Kim, M.D. and Kee-Haeng, M.D.

St. Mary's Hospital, Catholic University Medical College, Seoul, Korea

The patellar tendon is known as the strongest material for the substitution of anterior cruciate
hgament.

There are many technical difficulties in reconstruction of the ligament with this tendon since pa-
tellar aponeurosis is weak, and the length of the tendon is restricted, and the adquate insertion in
proper place is difficult.

Authors harvested the middle 1/3 of patellar tendon € bone block of tibial tubercle and patella
with the superficial layer of the quadriceps tendon left attached. The large triangular tibial tubercle
plece was impacted into the femoral tunnel from distally to proximally, of which the orifice is the
very place of the middle of the original anterior cruciate ligament. Two bundles of O-dexon sutures
made at the tibial tubercle portion, were pulled through to different outlet of femoral condyle dur-
ing this procedure and were tied over the cortical bone of lateral supracondylar region.

The tendon twisted 180° (clockwise for the right knee and counter-clockwise for the left knee)
to adapt to screwhome movement. The patellar piece was fixed at the isometric point in full flexion
and extension, which is usually the middle point of original tibial insertion € one or two barbed sta-
ples made at the original position of tibial insertion of the ligament.

We tried this methods in 26 knees (12 vascularized grafts and 14 free grafts) and was followed
for more than one year and the results was compared with those of 12 knees of original McIntosh
operation (follow up period: 16-72 months, average 34.3 months).

The instability were evaluated & Lachman test and OS] sagittal knee tester. The knee of negative
Lachman test & pivot shift test was defined as "normal”.

The results were as follows,

1. In modified MclIntosh operation group negative Lachman test was noted only in 6 knees (50.0

%) and there were 2 knees (16.7%) of GI, I & I, respectively.

2. In vascularized bone block patellar tendon graft group I out of 12 knees (91.7%) showed

negative Lachman test and only one knee (8.3% ) revealed GII.

3. In free bone block patellar tendon graft 13 out of 14 knees (92.9%) showed negative

Lachman test and the other one knee (7.1%) revealed G I.
4. The overall success rate (normal) of bone block patellar tendon graft was 92.3%.
The success rate of patellar tendon bone block operation was significantly higher than that of
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modified McIntosh operation (X*=6.48, df =1, P=0.0109) and there was no statististical difference
between vascularized and free graft group (X*=0.39, df =1, P=0.5322).
Key Words:Patellar Tendon Bone Block, ACL.
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Table 1. Age Distribution

A No. Total (2

88  "Mod. McIntosh BBPT  Lotal(%)
11-20 2 3 5( 13.2)
21-30 5 14 19( 50.0)
31-40 2 7 9( 23.7)
41-50 0 1 1( 2.6)
51-60 3 1 4( 10.5)
Total 12 26  38(100.0)

BBPT : Bone-block Patellar Tendon Graft

Table 2. Sex Distribution

Total
MoF ()
Mod. McIntosh 8 4 i
. (31.6)
Vascularized 11 1 12
(31.6)
BBPT
14
Free 14 0 (36.8)
33 5 38
Total(%) (86.8) (13.2) (100.0)
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Fig. 1-A) Central 1/3 of patellar tendon is being taken out. B) Twelve strands of O-Dexon suture
are put through drill hole of tibial tubercle portion. C) In full flexion of the joint 5mm diameter & 3.
5¢m long tunnel is being made ¢ gouge. D) Femoral tunnel.
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Table 3. Combined Injuries

Mod. BBPT
Mclntosh Vascula- Free Total
rized

Isolated 1 6 8 13

MCL 7 4 4 15

POL 1 0 0 1

MCL+POL 3 0 0 3

MCL+PCL 0 1 1 2

LCL 0 1 1 2

Total 12 12 14 38

MM 1 2 8

LM 0 2 6

MM+LM 0 1 2 3

Mepiscus 1 10 6 17
Injury

BBPT : Bone-block Patellar Tendon Graft
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Table 4. Combined Procedures

. BBPT
Operation Mod. McIntosh Vasoularized Freo Total

Notchplasty 2 3 5

MCL [ Lig. to Bone Reconst. 5 5

’7 O’Donoghue’s 2 6 2 10
Single Flap Adv.

Tatsuzawa 3 3

Pes Plasty 4 5

PCL  Goretex 1

[Prox. Adv, Reinforced ¢ 1 1

Trevira Lig.

LCL  Losee Mod. of Mclntosh 1 1 2

Reconst. ¢ Biceps T. 1 1

Meniscectomy 1 10 6 17

BBPT : Bone-block Patellar Tendon Graft
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Fig. 1-I) Manual Lachman test is being undertaken. J, K) Fixation and tension of the new liga:
ment is tested in full flexion & in full extension of the knee joint. L) A sagittal knee tester is used for
Lachman test.
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Fig. 1-E) Tibial tubercle piece is ready to driven into femoral tunnel, Tough bony surface is shown.
F) Tibial tubercle piece is being impacted into the femoral tunnel. G) A trough for the tibial insertion
of the new ligament (previolus patellar portion) is shown. H) After fixation of the tibial insertion the
remnant of the original ligament is sutured to the new ligament ¢ 2-0 dexon.
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Table 5. Lachman Test

Normal Grade 1 G1I GM]grgr Total (%)
Mod. McIntosh 6(50.0) 2(16.7) 2(16.7) 2(16.7) 12(100.0)
Vascularized 11(91.7) 1( 8.3) 12(100.0)

BBPT [
Free 13(92.9) 1( 7.1) 14(100.0)
Total 30(78.9) 3( 7.9) 3( 7.9) 2( 5.3) 38(100.0)

BBPT : Bone-block Patellar Tendon Graft

Overall success Rate of BBPT : 24 out of 26 knee:92.3%
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Table 6. Comparison of Various Operations

Site of Harvest of Tibial Femoral
P.T P.T Attach Attach Remarks
Jones Central 1/3 Q:(-) Tunnel Tunnel Too
(1970) P:V-shaped wedge short
T:Left attached
Mclntosh Lateral 1/3 Q:(+) Tunnel Over- Patellar
(1974) P:Dissect off or the- Portion
¢ thin sliver of bone top ‘weak
-rolled up
T:Left attached
Eriksson Medial 1/3 Q:(-) . Tunnel Over- Too
(1976) P:Outer cortex only the short
T:Left attached -top
Drez Medial 1/3 Q:4cm Tunnel Tunnel Passing
(1978) P :Outer cortex only the
T:Left attached tunnel is
difficult
Marshall S/A S/A S/A Tunnel S/A
(1979) or
Over-the
-top
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(lateral edge)dl] o]27o] AL} AES] An
2} & (anterior roof) o] R uj (impinge) &

Aolh HPA L

o} QA AFAP.
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7&'?5}‘4' %’ﬂf& e gtk old F kA
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THEF olHg 269
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Table 7. Comparison of Various Operations

Site of Harvest of Tibial Femoral
P.T P.T Attach.  Attach. Remarks
Clancy Central Q:(-) Tunnel Tunnel 1) Passing the tunnel
Free 1/3 P:Vertiacl cut (tibial Tied is difficult
(1982) T:V-shaped portion) over 2) Patellar portion:
10mm thick button curved ;more difficult
(patell to pass the tunnel
-ar por-
tion)
Clancy Central Q:(-) Tunnel Tunnel Passing the tunnel is
Vasularized 1/3 P:4x10mm (patellar (tibial difficult
(1983) (distal portion portion
half) ‘tied ‘tied
over the over the
button) button)
Authors  Central 0:(+) trough Tunnel 1) Easy to do
1/3 P:3x10mm (patellar (tibial 2) Secure fixation
(entire portion: portion—
patella) fixed impacted
T:V-shaped € barbed into
(5x10 % 30mm) staple tunnel
tied
over the
cortex)

Q:quadriceps tendon S/A.same as above P.T:patellar tendon Attach:attachment P:patella

T :tibia
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