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Treatment of genu recurvatum with the Ilizarov external
fixator and proximal tibial corticotomy

Hui-Wan Park, M.D., Soo-Bone Hahn, M.D., Jun-Seop Jahng, M.D.
and Bum-Soo Kim, M.D.

Department of Orthopaedic Surgery, College of Medicine,
Yonsei University, Seoul, Korea

Genu recurvatum deformity of the knee can be due to the deformity of the bone of the proximal
end of the tibia or to the changes in the soft tissues, or both. The causes of acquired genu recurvatum
include trauma, wire traction of the tibia, operative procedures involving the proximal tibial physis,
Osgood-Schlatter's disease, osteomyelitis and prolonged immobilization. The most frequent symp-
toms of genu recurvatum are weakness, pain and instability of the knee, genu valgus, and shortening
of the affected lower extremity. Operative treatment consists of tibial osteotomy and soft tissue pro-
cedures performed on the capsule and ligaments, and recently percutaneous corticotomy of the proxi-
mal tibia and gradual correction by the Ilizarov external fixator became one of the treatment modali-
ties.

From Nov. 1990 to June 1993, the authors have performed gradual correction by the Ilizarov exter-
nal fixator in 6 patients of genu recurvatum and the results were as follows.

1. The mean age was 14 years ranging from 11 to 21. And there were 2 males and 4 females.

2. In the past history, there were ipsilateral femur fractures in 5 cases in which 4 cases were treated
with skeletal pin traction on the proximal tibia, and one case had ipsilateral open tibiofibular fracture.

3. After Ilizarov external fixation, proximal tibial corticotomy just inferior to the tibial tuberosity
were performed in all 6 cases.
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4. The follow up period was 19 months in average.

5. The results were evaluated according to a scoring system that was suggested by Lecuire et al.: 2
cases were excellent, 3 cases were good and 1 case was fair.

6. Ilizarov gradual correction was very effective not only in the treatment of genu recurvatum but
also in the concurrent correction of limb length inequality and mechanical axis deviation of the lower

extermity.
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Table 1. Data on the preoperative state of 6 patients.

kol €0} (Fig. 4).
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Aol BA L Lecuire S0l 2% F7HE% S 24
2 3l BN ole ANIAHQ] A Hrtet
7153 A Friz oAy Zb ZAile] i
#He, 9, 45, E%(Excellent, Good, Fair,
Poor) 2.2 o] T &% th(Table 3).

B doMe 6ol 284 -4, 3elelA
<, 1394 %39 F2E Jehhch(Table 4).
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Preop. Measurements

(1:\?;? i:gxe/ 'Il‘_)égem(-)f Angle Angle AB Valgus Leg lentgth
(yrs.) vatum . defor- .
RG RT ratio mity discrepancy
(Degrees) (Degress) (Degrees) (Cm)
1 F/12 Predominantly 25 72 0.50 20 37
osseous
2 F/13 Predominantly 20 90 0.83 20 2.8
capsuloligamentous
3 M/16 Purely 16 80 0.69 6 0
osseous
4 F/11 Predominantly 28 85 0.64 13 2.7
capsuloligamentous
5 F/11 Predominantly 13 93 0.83 15 2
capsuloligamentous
6 M/21 Purely 16 80 0.87 15 3.5
osseous
Table 2. Data on the preoperative state of 6 patients.
Preop. Measurements
Case Angle Angle AB Valgus Leglentgth  Lengthof  ~o™'
) RG RT Ratio deformity discrepancy follow-up
(Degrees) (Degress) (Degrees) (Months)
1 4 100 0.48 5 1 33 Good
2 3 106 0.80 1 09 15 Good
3 0 97 0.72 5 0 24 Excellent
4 13 100 0.67 1 0 12 Fair
5 4 102 0,78 8 0.4 19 Good
6 0 97 0.87 5 0 12 Excellent
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Fig. 1. Lateral radiograph showing the knee of a 11-year old girl with right genu recurvatum. Affected lower extrem-
ity was 2cm shorter than the normal one. So lengthening of the tibia was done as well as the correction of the
genu recurvatum. A. Initial state. B. Immediately after the operation. C. 1 year after the operation.

I ol

Fig. 2. Lateral radiograph showing the knee of a 11-year old girl with right genu recurvatum. Affected lower extrem-
ity was 2.7cm shorter than the normal one. So lengthening of the tibia was done as well as the correction of
the genu recurvatum. A. Initial state. B. Immediately after the operation. C. 1 year after the operation.
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Fig. 3'. Diagrams of examples showing the measurement of genu reccurva-

tum and the determination of the type of deformity.
A: Osseous genu recurvatum. Angle RG is 30 degrees and angle RT

is 66 degrees. The osseous component of the recurvatum deformi-
ty is therefore 30 degrees(96 degrees minus 66 degrees) and the
capsuloligamentous component is 0 (30 degrees minus 30
degrees).

: Capsuloligmentous genu recurvatum. Angle RG is 30 degrees and

angle RT is 96 degrees. The osseous component is therefore 0 (96
degrees minus 96 degrees) and the capsuloligamentous compo-
nent is 30 degrees (30 degrees minus [96 degrees minus 96
degrees], or 30 degrees plus 96 degrees minus 96 degrees).

: Combined capsuloligamentous and osseous genu recruvatum.

Angle RG is 30 degrees and angle RT is 81 degrees. The osseous
component is therefore 15 degrees(96 degrees minus 81 degrees)
and the capsuloligamentous component is 15 degrees(30 degrees
minus [96 degrees minus 81 degrees])
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Table 3. Scoring system for the results by Lecuire et al®.

Points
Anatomical (radiographic) results

Total recurvatum deformity (angle RG)

0 to 3 degrees 40

4 to 6 degrees 30

7 to 9 degrees 20

10 to 12 degrees 10

> 12 degrees 0
Angle RT

92 to 100 degrees 30

88 t0 91 or 101 to 104 degrees 20

84 to 87 or 105 to 108 degrees 10

< 84 or > 108 degrees 0
Patellar height (A:B ratio [Fig. 4])

0.66 to 0.94 30

0.51 to 0.65 or 0.95 to 1.09 20

0.38t00.50 or 1.10 to 1.24 10
Total anatomical (radiographic) score

Excellent 90 or 100

Good 70 or 80

Fair 40 to 60

Poor <40

Functional results

Pain

None 20

Slight 10

Mild 5

Severe 0
Instability

None 15

Slight or mild 5

Severe 0
Range of motion

Full 20

Decreased 1 to 20 degrees 10

Decreased > 20 degrees 3]
Weakness

None 15

Slight 10

Mild 5

Severe 0
Sports activity

Yes 10

No 0
Patient's evaluation of the result

Excellent 20

Good 10

Fair 5

Poor 0
Total fuctional score

Excellent 85-100

Good 60-80

Fair 40-55

Poor <40
Total combined score
(anatomical [radiographic] and functional results)

Excellent 175-200

Good 130-170

Fair 80-125

Poor <80
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Table 4. Results of the patients by scoring system of Lecuire et al. .

Case No. Anatomical results Functional results Total combined score
1 Good Excellent Good
2 Good Fair Good
3 Excellent Good Excellent
4 Fair Fair Fair
5 Good Excellent Good
6 Excellent Good Excellent
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