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Abstract
Background. Angular deformities can be treated with correc-
tive osteotomies and application of internal or external fi xa-
tion. In children, this major intervention can be avoided with 
temporary hemiepiphysiodesis (i.e., guided growth). Recently, 
a new device called the eight-Plate Guided Growth System, 
consisting of a two-hole plate and two screws, was presented 
as an alternative to the widely used Blount staple to perform 
temporary hemiepiphysiodesis in children.
Methods. Forty-three patients (54 physes, 51 limbs) under-
went treatment between August 2004 and December 2005 
with average follow-up after plate insertion of 2 years 2 
months (range, 1 year 6 months to 2 years 6 months). Rate 
of correction and reversibility of this intervention were 
calculated.
Results. Average age at eight-Plate implantation was 9 years 
7 months (age range, 4 years 0 months to 14 years 3 months). 
eight-Plates were inserted for an average 14.2 months (range, 
5.0–27.4 months). No growth disturbance was observed. 
Mechanical lateral distal femoral angle changed an average 
10.00 degrees (range, 1–18 degrees) or 0.65 degrees/month 
(range, 0.05–1.22 degrees/month). Medial proximal tibial 
angle changed an average 7.78 degrees (range, 0–14 degrees) 
or 0.58 degrees/month (range, 0.13–1.67 degrees/month). In 
the two distal tibial cases, lateral distal tibial angle improved 
6 degrees and 10 degrees (average change, 0.44 degrees/
month). Mechanical axis deviation improved an average 
25.4 mm (range, 0–74 mm) or 1.73 mm/month (range, 
0–6.4 mm/month). Ten patients (13 limbs) had more than 10 

months of radiographic follow-up after plate removal; ten 
limbs showed average rebound of 15.7 mm or 1.0 mm/month, 
indicating the reversibility of this procedure. Four cases failed 
to achieve correction.
Conclusions. The eight-Plate effectively treats angular defor-
mities in growing children and is less likely to extrude spon-
taneously than the Blount staple. We have not observed 
growth disturbance or other complications related to this 
device.

Introduction

Hemiepiphysiodesis is an attractive alternative to oste-
otomies in immature patients with angular deformities. 
Since Blount and Clarke’s 1949 report1 describing a 
staple for hemiepiphyseal arrest, many other proce-
dures attempting to guide epiphyseal growth have been 
discussed and published.2–9 Staples can break or 
extrude.1,10–13 The eight-Plate Guided Growth System 
(Orthofi x, McKinney, TX, USA)14,15 is attached to the 
bone with two screws, making it more stable. The eight-
Plate may correct the deformity more quickly than the 
Blount staple. Stevens hypothesized that rebound is less 
likely with the eight-Plate; although his fi rst case series 
had two patients who required bilateral repeat eight-
Plate insertion after rebound.14 We are now presenting 
the results of our fi rst series of 51 limbs (43 patients) 
that were treated for angular deformities with 54 eight-
Plates. The purpose of this study is to evaluate the effec-
tiveness and reversibility of hemiepiphysiodesis with 
the eight-Plate.

Subjects, materials, and methods

Before beginning this study, approval was obtained 
from our institutional review board. From August 2004 
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to December 2005, 54 eight-Plates were inserted into 
the lower extremities of 43 children (51 limbs) at a 
single hospital. The fi rst 11 of the 43 children were 
reported in a preliminary study about the eight-Plate.16 
The current study reports these patients with longer 
follow-up. The precise surgical technique has been pre-
viously described.16 All patients had angular deformities 
about the knee or ankle and were skeletally immature. 
Two patients also underwent concurrent treatment of 
an ankle deformity. Erect long-standing, anteroposte-
rior, and lateral view radiographs were obtained before 
deciding to perform hemiepiphysiodesis using the eight-
Plate. The eight-Plates were inserted with the intent of 
removing them when the deformity correction was 
achieved.14,15 The magnitude of the deformity was mea-
sured before surgery and at periodic follow-up visits.17 
Patients had an average follow-up of 2 years 2 months 
(range, 1 year 6 months to 2 years 6 months) after plate 
insertion.

If osteotomies were performed or external fi xation 
was applied to one limb segment and the eight-Plate 
was inserted in the other limb segment of the same limb, 
the data from the limb were not included in the calcula-
tions for average mechanical axis deviation (MAD). 
However, the data from the limb were included in the 
calculations of the average joint orientation angles. The 
data from one patient were excluded from the MAD 
calculations because the patient had an eight-Plate 
inserted in both the distal femur and proximal tibia. The 
data from another patient were excluded from the cal-
culations of joint orientation angles and MAD because 
an eight-Plate was inserted in the medial distal femur 
and the patient underwent surgery of the femoral 
neck.

To assess the reversibility of this intervention, we also 
analyzed cases with radiographic follow-up of more 
than 10 months after plate removal. The main focus was 
to determine whether there was rebound of the defor-
mity or any growth disturbance.

Results

All 54 eight-Plates were removed without any compli-
cations. Thirty-nine patients (48 eight-Plates, 45 limbs) 
underwent treatment for genu valgum deformity and 
four patients (6 eight-Plates, 6 limbs) underwent treat-
ment for genu varum deformity. The primary diagnoses 
are shown in Table 1. The average age at the time of 
eight-Plate implantation was 9 years 7 months (age 
range, 4 years 0 months to 14 years 3 months). The 
average time between insertion and removal of the 
eight-Plate was 14.2 months (range, 5.0–27.4 months). 
Of the 54 eight-Plates, 3 plates were inserted in the 
lateral distal femora and 32 in the medial distal 

femora. Three plates were inserted in lateral proximal 
tibiae and 14 in medial proximal tibiae. The remaining 
2 eight-Plates were inserted in medial distal tibiae 
(Table 1).

There were no complications. One patient underwent 
an exchange for a longer metaphyseal screw (24 mm 
exchanged for 32 mm) because the original screw had 
become loose. Fifty of the 54 cases were successfully 
treated, reaching either full deformity correction or 
enough to avoid undergoing an osteotomy in the treated 
limb segment. In four cases, the treatment failed either 
because there was not enough growth remaining in the 
treated physis or because of the limited growth second-
ary to underlying bone illness. The results are presented 
in Table 1; the MAD improved in 44 cases by an average 
25.4 mm (range, 0–74 mm) or 1.73 mm/month (range, 
0–6.4 mm/month). The mechanical lateral distal femoral 
angle (mLDFA) improved in 33 cases by an average of 
10.00 degrees (range, 1–18 degrees) or 0.65 degrees/
month (range, 0.05–1.22 degrees/month). The medial 
proximal tibial angle (MPTA) improved in 18 cases an 
average 7.78 degrees (range, 0–14 degrees) or 0.58 
degrees/month (range, 0.13–1.67 degrees/month). In the 
two distal tibial cases, the lateral distal tibial angle 
(LDTA) improved 6 degrees and 10 degrees in 24.4 and 
12 months, respectively, resulting in an average change 
of 0.44 degrees/month.

The results of ten patients (13 limbs) were used to 
evaluate the reversibility of the intervention as well as 
the issue of rebound (Table 2). These patients had an 
average radiographic follow-up time after plate removal 
of 16 months (range, 10–24 months). The average 
rebound of the MAD was 15.7 mm or 1.0 mm/month. 
The average rebound of the joint orientation angles was 
3.7 degrees or 0.23 degrees/month.

Discussion

Seven patients (10 eight-Plates) were excluded from 
the calculation of MAD, as they underwent osteotomies 
or had external fi xation applied to one limb segment 
and the eight-Plate was inserted in the other limb 
segment of the same limb (see data in Table 1 that 
are highlighted in gray). Four of these seven patients 
had severe conditions such as fi bular hemimelia and 
congenital femoral defi ciency, and the eight-Plate was 
used as an adjuvant tool alongside the main procedures 
with external fi xation. However, in six of the seven 
patients who were excluded from the average MAD 
calculation, the eight-Plate fully corrected the focal 
deformity.

Four cases failed to achieve correction. A 12-year-
6-month-old girl with a diagnosis of fi bular hemimelia 
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did not achieve correction because the LDFA improved 
from only 77 to 80 degrees. The reason for this failure 
was lack of growth potential in the distal femoral 
physis. Another failure occurred in a 14-year-3-month-
old boy with a diagnosis of multiple exostosis and 
enchondromatosis. We think this treatment failed 
because of the underlying illness of the bone combined 
with the lack of growth potential in this nearly skele-
tally mature male. The third failure occurred in a 
10-year-old boy with severe neurofi bromatosis who 
had the eight-Plate removed after 14 months. The 
MPTA in this case improved from 96 to 93 degrees. 
In the fourth failure case, the eight-Plate was used to 
correct a varus deformity in a patient who underwent 
resection of an osteosarcoma in the tibia. In this case, 
the proximal tibia experienced no further growth as 
the physis was permanently damaged from the treat-
ment of the osteosarcoma. However, the MPTA of the 
healthy contralateral limb improved from 83 to 90 
degrees.

One of the patients whose data was excluded from 
the MAD calculation had an eight-Plate inserted in the 
medial distal femur and Blount staples placed bilater-
ally in the medial proximal tibiae. In this case, we 
observed that the rigid staple produced more of a com-
pressive effect after insertion and therefore corrected 
faster than the eight-Plate. In cases in which the remain-
ing growth potential is limited, we prefer to use the 
Blount staple. However, Peter Stevens,14,15 the inventor 
of the eight-Plate, believes the eight-Plate works faster 
than the Blount staple. The time for deformity correc-
tion is dependent on the width of the growth plate,18 
with narrow growth plates correcting faster than wide 
ones. The rigid Blount staple causes a technical narrow-
ing of the growth plate, whereas the eight-Plate creates 
an angulation correction axis17 outside the growth plate, 
thereby “widening” the physis.

A larger patient group should be followed until skel-
etal maturity to gather more data about the impact of 
rebound and how much overcorrection should be planned 
to compensate for rebound. The data should also be 
examined to determine whether there is a correlation 
between the pathology and the amount of rebound.

Because of the easy and precise technique of insertion, 
its reversibility, and the decreased risk of spontaneous 
extrusion, the eight-Plate has widely replaced the Blount 
staple in our center. We disagree with Stevens in matters 
of the rate of correction compared with the Blount staple 
and the problem of rebound. At our institution, the 
eight-Plate costs six times as much as a Blount staple, 
which is another area of concern.

Dr. Herzenberg’s institution received fi nancial support from 
Orthofi x, Inc., to host an educational course. Dr. Butghardt 
does not have any confl icts of interest.Ta
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