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Abstract— Objective: Presentation of short-term results from the application
of epiphysiodesis of the first ray as a method of treatment of adolescent hallux
valgus.

Material and method: The operative technique was introduced in USHATO in
January 2018 like a operative procedure for treatment of mild and moderate de-
formity of adolescent hallux valgus (AHV). The technique includes percutaneous
access to the growth zones in the area of the first metatarsal bone and proximal
phalanx and partial epiphysiodesis of the growth complex. The study presents 12
cases in 9 children with a mean age of 10.1 years (min. 5 years, max. 13 years).
Most of the patients were female - 77.78%. According to the three-dimensional
Stantrock classification and the HV severity classification, the twelve cases fell
into group 11-A and moderate severity. Three angular parameters hallux valgus
angle (HVA), intra-metatarsal angle (IMA), distal-metatarsal articulation angle
(DMAA), were used to monitor the results, and the measurements were per-
formed preoperatively, intraoperatively and postoperatively.

The American Orthopaedic Foot and Ankle Society (AOFAS), was used to
report clinical outcomes.

Results: Patients were followed up for a mean period of 17.58 months. For
this period we do not established postoperative recurrences, and all cases remain
in the same group according Stantrock classification and the HV severity classi-
fication.

In the three monitored radiographic parameters we report clinical, but not sta-
tistical improvement: HVA by an average of 1.19°, IMA by an average of 0.55°
and loss of correction in DMAA by 0.9°. For the follow-up period, we report a
statistical improvement in the clinical parameters reported on the AOFAS scale
(p <0.4).

Conclusions: Surgical technique is the method of choice for mild and moder-
ate AHV with narrow indications for its use in relation to the appropriate age
group. The short follow-up period in our series is insufficient for final conclu-
sions, but the technique offers a number of advantages and appears to be an ef-
fective mini - invasive method of treatment of AHV.
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1. Introduction

Hallux valgus is a complex pathology of the foot, with changes in the morphology
and biomechanics of the front and midfoot. The disease accompanies human develop-
ment, but was described as a separate nosology only in 1871, %215

The pathology is very common, including in children and adolescents. Juvenile hal-
lux valgus is defined as a lateral deviation of the proximal phalange relative to the first
metatarsal bone greater than 14°, occurring before and during puberty. Determinant for
the diagnosis of "juvenile™ is the condition of the physique of the | MTK and the prox-
imal phalanx. At this age they are still open. 22

Most of the children and adolescents with HV often have no complaints. In patient
with symptomatic deformity, the leading pain is localized in the superficial medial soft
tissues due to pressure from the shoe on the bony protrusion of the head of the | MT.
This pain and the available aesthetic deformity are the main reasons for patients and
their parents to searching for a treatment, including a surgical solution to the problem
at an early age. This is the reason why in the last two decades, some of the more than
300 known surgical methods for the treatment of HV have entered in the pediatric or-
thopedics . 1

The presence of a growth zone in this area is one of the reasons for reporting a high
percentage of postoperative recurrences of deformity.*°

2. Operative technique

The operation is performed in the presence of a growth complex in the area. Under
radioscopic control, the proximal part of the | MTK and the physique are located. A
small 2 cm skin incision is made 2 cm distal to the first metatarzo - cuneiform joint.
Under radioscopic control in phase and profile projection from the medial and distal,
K- wire guide to the lateral part of the epiphyseal complex of the first metatarsal. A 2.8
mm cannulated drill bit in the area of the medial cortex is passed through it. A cannu-
lated screw with a partial thread and a diameter of 3.0 mm is placed on the guide needle.
At least three of the screw threads must pass into the epiphysial plate. It is important to
choose the right length of the cannulated screw and to cover it completely in the medial
cortex.

Epiphysiodesis of the proximal phalanx is performed with a lateral skin incision 1.5
cm distal to the I-st metatarsophalangeal joint. Under X-ray control, a K-wire guide is
passed to the medial pole of the proximal phalanx growth complex. A 2.8 mm cannu-
lated drill bit is passed along the guide with the formation of a step cut in the area of
the lateral cortex. A cannulated screw with a diameter of 3.0 mm, with a partial thread
is placed on the guide needle. At least three of the screw threads must pass into the
medial part of the phalanx epiphysis. FIG. Ne 1.
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Fig. Ne 1 A. Position of the foot on the X ray machine. B.B. Translation of the K-wire guide
to lateral epiphysial plate of the first metatarsal using radioscopic control. T'.JI. Translation the
K-wire guide to the medial epiphysial plate of the proximal phalange. E. Postoperative X-ray in

AP-view

Postoperative care. Post-operative X-ray of the operated limb in two projection is
made on the operating table. Full load is allowed on the first postoperative day without
use of additional help and any othosis. Control radiographs are performed every 3
months.

3. Materials and methods.

The presented operative technique was introduced in USBALO "Prof. B. Boychev”
at the beginning of 2018. The study included 12 cases in 9 children with an average age
of 10.1 years (min. 5 years, max. 13 years). Tabl. Nel.

Most of the patient were female - 77.78%, in 68.7% the right foot is affected, and in
three cases the deformity was bilateral. In 7 of the children were unsatisfactory with the
result after conservative treatment, the rest were with delayed diagnosis. In all of the
patients the preoperative clinic is typical with complaints of inflamation and pain in the
area of the first ray, caused by the deviation in the first MTP joint. According to the
three-dimensional Stantrock classification and HV severity classification, the twelve
cases fell into group I1-A and medium degree of severity.!!
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In all cases, epiphysiodesis of | MT was combined with epiphysiodesis of the prox-
imal phalanx using 3.0 mm cannulated screws.

Tabl. Ne 1. Distribution of the number of cases treated with epiphysiodesis of the first ray.
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Three angular parameters hallux valgus angle (HVA), intrametarsal angle (IMA),
distalmetatarsal articular angle (DMAA) were used for monitor the results, and the
measurements were performed preoperatively, intraoperatively and postoperatively.

The AOFAS scale was used to report clinical outcomes.

Descriptive methods and Student's t-test for related samples were used for statistical
data processing.

4. Results

The average follow-up period was 17.58 months (min - 10 months max - 24 months).
The last full control review was accepted as the end result of the study, and in all cases
it was before the end of growth. To report the results we used preoperative, intraopera-
tive and postoperative radiographs Fig.Ne2.

The mean preoperative angle of hallux valgus was 24.03° (max 31.2° - min 17.5°).
For the follow-up period due to the lack of improvement of the static deformity in-
traoperative, values of the angular parameters before and after the operation were com-
pared.

For the follow-up period, we report an improvement in the correction to an average
of 22.84° (min 12° max 28°) (p> 1.01). As reported, the improvement is clinical, but
not statistically significant.
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1.

Pre- 3m. 6m. Iim. 12m.

operative | postoper- | postoper- | postoper- | postopera-

ative ative ative tive
HVA 18° 16° 16° 15° 10°
IMA 7° 7° 7° 7° 6°
DMAA 6° 12° 10° 5° 5°

Fig. Ne 2. 10y. Q@ C.[I. bilateral hallux valgus. Epiphysiodesis of the first metatarsal and
proximal phalange

The mean preoperative intrametatarsal angle (IM) was 8.59° (max 11°- min 5.2°).
For the follow-up period we also report only clinical improvement of IM, without a
statistically significant difference as the values of postoperative IM is 8.04° (max 10.7°
- min 5.2°) (p> 1.26)

In the final results of the distal metatarsal articulation angle (DMAA) we report a
loss of correction of an average of 0.9° compared to preoperative and postoperative
parameters.

For the follow-up period we report statistical improvement of the clinical parameters
reported on the AOFAS scale as p <0.4

We do not report postoperative recurrences of the deformity, in the follow-up period
and all cases remains the same group according to the Stantrock classification and the
HV severity classification.
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5. Discussion

Like the conservative the surgical treatment of AHV before skeletal maturity, it is
debatable, with the main criticism the postoperative recurrence. Complications are re-
ported in all reconstructive techniques in the field of I-ray *%°, At this time, no surgical
technique shows an advantage and all have a high recurrence rate in this age range.

The high recurrence rate described in the literature and observed in our studies gives
us the reason to find another way for treatment of the deformity, which is less invasive,
does not require a long recovery period, but at the same time retains and improves the
degree of deformity.11317

The percutaneous technique for regulated growth described by Bowen and Johnsen
in 1980 is a mini invasive alternative for correcting angular deformations, based on the
growth potential of long tubular bones 4. In the pediatric orthopedics clinic of US-
BALO, Prof. B. Boychev ” the team has sufficient experience, with reporting good
results in the treatment of this type of pathology in the knee joint.

David N. and co-authors first described the technique of lateral epiphysiodesis of |
MTK in 1996, with excellent results. Over the years, small series have been published
in the literature with reporting an excellent result 81°,

Epiphysiodesis is based on the growth potential of bones, and the time for their im-
plementation is crucial for their effectiveness. In our series, this technique was per-
formed in 12 patients as a method of treatment after ineffective conservative therapy
and the presence of pain impairing quality of life. The mean age at the time of the
operation was 10 years. This age is little bit lower than that described by Green et al.,
in their algorithm 2. Given that foot growth ends at the age of 14 for girls and 16 years
for boys, we estimated that a longer period before the completion of bone maturity
would give higher opportunities for controlled correction of the deformity.'416

We report clinical improvement of the AOFAS scale postoperatively from 87 to 91
points. An interesting fact observed by us is the improvement of discomfort and pain
in the area of the first ray without statistically significant improvement of the angular
parameters in the area.

In AHV, the asymmetric growth of the | MTK creates an incorrect distribution of
the angular load on the I MTP joint, especially in its lateral part. This is considered to
be the root cause of pain in the area. After performing hemi-epiphysiodesis in the prox-
imal region of the | MTK, we believe that bone growth in the lateral part is impaired.
This leads to a proportional distribution of pressure on the articulatory surface of the |
MTP joint, causing a pain reduction. This explains the resulting clinical improvement
without significant radiological correction.

In our series, no patient reported an increase in foot pain postoperatively, with only
one finding moderate pain in the | MTK after a full day of professional practice of
gymnastics. Despite clinical improvement and lack of progression of the deformity, no
statistically significant correction of the angular parameters was reported.

It is important to note the need for strict postoperative follow-up in this procedure.
The postoperative protocol is based on control radiographs over a 3-month period,
aimed at reducing the possibility of complications such as damage to the epiphyseal
plate, failure of fixation and excessive correction.

JBOTA — Vol. 59/2-2022 83



Article

6.

Epiphysiodesis of the first ray as a method of treatment of adolescent hallux valgus

Conclusion:

In conclusion, we can say that hemi-epiphysiodesis of | MT is the method of choice
for mild and moderate AHV, with narrow indications for its use in relation to the ap-
propriate age group. The short follow-up period in our series is insufficient for conclu-
sions, but the technique offers a number of advantages and appears to be an effective
mini - invasive method of treatment of AHV.
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