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Objective: The goal of this study is to retrospectively evaluate the
treatment of the spastic pes planus valgus with the technique pre-
sented by Pisani, also the behavior of 12 radiographic parameters.
Methods: Between February 1992 and December 2002, 29 children
(57 feet) with spastic Cerebral Palsy were submitted to surgical treat-
ment, the mean age was six years. The mean follow-up period was
eight years and nine months. Results: They presented 65% (37 feet)
of satisfactory and 35% (20 feet) of unsatisfactory results, according
to exclusive clinical criteria at the final revision. From the 12 radio-
graphic parameters studied eight showed statistical significant differ-

ences between the satisfactory and unsatisfactory groups at the final
revision with significant correlations. Conclusion: Considering that
the clinical evaluation was stricted, the severity and the degree of
involvement of the patients, the author concluded that Pisani’s tech-
nique is still a good option when comparing with osteotomies and
arthrodesis in the treatment of the still flexible deformities. Among the
radiographic angles the mean preoperative value of the talar declina-
tion angle of 52° was associated with unsatisfactory result.
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INTRODUCTION

Planovalgus foot is one of the most frequent deformities and most
subject to controversies in cerebral palsy, and is predominant in
spastic diplegia, with progressive and debilitating tendency. The
deformity has multifactorial etiology and the primary cause appe-
ars to be inadequate support of the talus head, influenced by local
factors or at proximal level." In actual fact, the primary pathology
has been described as a movement of the foot in valgus, external
rotation and dorsiflexion relatively to the talus by factors such as:
genetic predisposition, ligament laxity, muscular imbalance, delay
in the acquisition of normal reactions of balance or persistence
of the fetal angulation of the talus neck. The "bowstring” effect of
the calcaneal tendon is considered more of a complicating factor
than the primary factor of the deformity.

Arthroereisis appears as one of the treatment options and can be
defined as a surgical procedure for temporary limitation of joint
movements considered excessive, without provoking articular le-
sion. Historically Chambers? was responsible for the first limita-
tion of movement in pronation of the calcaneus inserting a bone
wedge below its posterior facet. Lelievre® used the term lateral ar-
throereisis for the first time. His method is based on the insertion
of a metallic staple in the tarsal sinus laterally. In the 80's, Pisani

presented an arthroereisis technique with screw with the follo-
wing modifications: change of screw (from cortical to cancellous
bone), system for introduction and covering by silastic or poly-
propylene dome of high molecular weight.* Fucs et al.® utilized
the technique proposed by Pisani for the treatment of 18 children
(36 feet) with planovalgus foot deformities and spastic cerebral
palsy, recommending subsequent studies and revaluations as
this technique proves a good alternative to osteotomies and ar-
throdesis. The aim of this study is to evaluate planovalgus foot
treatment in spastic cerebral palsy by Pisani’s arthroereisis. The
mean follow-up time was above eight years. It is also possible to
study the behavior of 12 radiographic parameters, measured at
three different times.

CASUISTRY AND METHODS

In the period from February 1992 to December 2002, in the De-
partment of Orthopedics and Traumatology of Irmandade da Santa
Casa de Misericérdia de Sao Paulo - "Pavilhdo Fernandinho Si-
monsen®, 32 children with spastic cerebral palsy were operated
with the surgery proposed by Pisani for the treatment of planoval-
gus feet. Twenty-nine children (57 feet) met the requirements for
inclusion in the study and were assessed by the authors in the
final revision.
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Inclusion criteria for indication of surgical treatment:

* Children aged < 8 years

* Diagnosis of spastic cerebral palsy

* Planovalgus feet correctable by manipulation

* Progressive deformities, despite the conservative treatment.

For inclusion in this study, it was necessary for the operated pa-
tients to have: follow-up time > 2 years, complete radiographic
sequence and attendance at the final clinical evaluation.

As regards gender, 14 were female and 15 male; as regards skin
color, 14 were white (48%) and 15 not white (52%), while as regar-
ds the clinical kind of paralysis, 23 were diparetic (79%) and six
tetraparetic (21%). Mean age at the time of surgery was 6 years,
ranging from 3 years and 9 months to 8 years and 8 months. The
mean postoperative follow-up time was 8 years and 9 months
(minimum of 2 %2 and maximum of 14 years). The mean time of
use of the screw = SD was 4 years and 7 months =+ 2 years and
9 months, with removal in 80% of the feet. There was a description
in the medical records of association of deformities at 54%, and
frequency of 79% of surgeries performed at other levels during
the follow-up time.

Surgical technique

The patient is placed in the supine position, applying a pneumatic
tourniquet on the thigh root. The incision is made on the tarsal
sinus, parallel to Langer’s cutaneous lines, with dissection by pla-
nes, proximal desinsertion of the extensor digitorum brevis muscle,
exposure of the upper surface of the calcaneus, perforation of this
bone with a 4-mm drill and insertion of a Pisani screw. A 2, 2.5 or
3 mm screw is positioned in the dorsoplantar, lateromedial and
proximal-distal direction, with the calcaneus in forced varus and
ankle in neutral position, covered by a polyethylene dome of high
molecular weight. The correct positioning of the rear foot in relation
to the leg axis in the preoperative period is of crucial importance,
as the system does not allow another type of postoperative adjust-
ment. By introducing the screw further one achieves less correction
of valgism, and a smaller introduction leads to greater correction.
(Figure 1) A routine medial procedure is performed at this stage,
consisting of the removal of a spindle and suture under tension of
the talonavicular joint (capsuloplasty), as well as reinsertion under
tension of the tibialis posterior muscle. If necessary the tendons of

Figure 1 - Intra-operative aspect of the placement of the Pisani screw.
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the triceps surae and fibular muscles are elongated. The wounds
are sutured by planes and the limb is immobilized in a plaster
boot for 4 weeks (or for 6 weeks in cases with elongation of the
calcaneal tendon).

A Clinical Evaluation Sheet was drawn up containing a question-
naire, data from the medical record and from the physical exam.
The operated feet were classified as satisfactory and unsatisfactory
results in the final revision, based exclusively on clinical criteria.
Figures 2 and 3 show an example of feet with satisfactory result. To
consider a foot clinically satisfactory it was necessary to fulfill all the
following criteria, without exception: correction of rearfoot valgism (0
to 10°) and of the medial arch flattening, satisfaction of the patient
and/or relatives, absence of additional surgery indication due to
consideration of failure of method, absence of complications such
as pain or extrusion of screw and absence of hypercorrection.
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Figure 3 - Case 2, postoperative clinical aspect, viewed from the front.

Twelve radiographic parameters were measured at the following
times: preoperative (RX PRE), up to one year postoperative (RX PO)
and in the final revision (RX final). In AP incidence — talocalcaneal
angle (ATCAP), talar head coverage percentage (%cover), cuboid
abduction angle (dabdcub), talo--1st metatarsal angle (&TM), talo-
navicular angle (&TN) and screw-calcaneal angle (&PC-intersection
of the lines traced along the axis of the screw and of the calcaneus);
and in lateral - talocalcaneal angle (ATCP), talo-1st metatarsal angle
(&TML), talus inclination angle (&iTalus), calcaneal inclination angle
(4iCalc), screw inclination angle (&iScrew-intersection of the lines tra-
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ced between the axis of the screw and the line parallel to the ground)
and Meary'’s line (LM-line of the long axes of the talus, 1st metatarsal
and line perpendicular to the axis vertical to the navicular bone).
Figures 4 and 5 show AP and lateral views at the different times.
Statistical analyses were conducted on the qualitative and quantita-
tive data with application of the ANOVA, Mann-Whitney and Fisher’s
exact tests. The significance level was 5% for all the tests.

RESULTS

Of the 57 feet submitted to Pisani’'s arthroereisis technique, 37
(65%) had satisfactory result and 20 (35%) unsatisfactory. No sta-
tistically significant association was found between result and age
at the time of surgery, duration of presence and removal or not of
the screw, proximal deformities by torsion, angulation or in flexion
of the knee, clinical types of paralysis, associated calcaneal tendon
elongation or acquisition of independent gait. There were compli-
cations in 6 feet (11%) due to screw extrusion.

Statistically significant differences were found between the values
of the radiographic parameters and the satisfactory and unsatis-
factory groups measured at the different evaluation times. In the
initial X-ray a higher mean value of aiTalus (52°) was associated with
unsatisfactory result (p=0.0036). No statistically significant asso-
ciations were observed between result and preoperative collapse
of the isolated talonavicular joint (p= 0.4519) or in combination
with the naviculocuneiform joint (p=0.3653). The range of normality
considered, the mean values of the radiographic parameters and
their absolute differences, as well as the p values (descriptive level
of the ANOVA/Mann-Whitney tests) at the different evaluation times
are included in Table 1.

The parameters with defined standards of normality were also ca-
tegorized as normal or altered. Figure 6 shows the percentage of
normality for each parameter at the different times.

Table 1 — Normal values, mean values in the preoperative period, up to 1
year postoperative and in the revision, absolute differences between the final
RX and the PRE and p values (descriptive level of the ANOVA/Mann-Whitney
tests) for the various radiographic parameters, at the different times.

Parameter|Normal Value| Mean | | Mean Il | Mean Ill |Difference| pl pll | PIIL
%cobert | 75t0100% | 37% | 78% 86% 59% | 0.0195 | 0.2597 | 0.0000
aTCAP 15225 27° 20° 17 10° 0.0765 | 0.0217 | 0.7699
dabdcub 0a5® 9 4 112 2 0.1651 | 0.0052 | 0.0090
&N 35° 12 10° 16° 0.0087 | 0.3262 | 0.0132
aPC 63° 53¢ 0.1907 | 0.4936
atm 0ai0° 21° 4 7 142 0.0168 | 0.0270 | 0.0017
&iTalus <35 45° 28° 28° 17° 0.0036 | 0.0181 | 0.0000
&iCalc 15a 30° 6° 112 132 8 0.0007 | 0.0008 | 0.0011
aTcP 20 a 45° 47 35° 34° 132 0.0283 | 0.3544 | 0.0004
aTML 0a-15° -38° -15° -15° 23 0.0050 | 0.0091 | 0.0000
aiParaf 920 103° 0.0395 | 0.0784

| = RXPRE; Il = RX PO; lll = RX final; p = descriptive level of ANOVA / Mann-Whitney; Difference
= RXfinal - RX PRE.
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Figure 6 — Percentage of normality of the radiographic parameters at the
different times, pre- and postoperative periods and final revision.
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Figure 5 — Radiographs of case 2 for the left foot in orthostatic position, lateral view in the preoperative period (a), in the postoperative period (b) and

in the final revision (c).
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DISCUSSION

There is no consensus at present on several aspects of flat feet in
cerebral palsy, such as the type of treatment and the ideal age for
its application. Spastic type flat feet, secondary to cerebral palsy,
impose additional difficulties due to the interference of proximal
biomechanical factors, muscular imbalance, delay in the acquisition
of balance reactions or persistence of primitive reflexes.®” There is
also difficulty in identifying the most useful preoperative factor that
might be related to the type of result, thus offering guidelines for
indication and prognosis. There is absence of correlation betwe-
en the clinical and radiographic results®®® and a comprehensible
quantitative analysis on radiographic measurements has not yet
been described. We identified the mean value of the aiTalus angle
in the RX PRE of 52° associated with the unsatisfactory group. The
radiographic aspect of "verticalized" talus associated with the un-
satisfactory result corresponds to reports from literature. '
Crawford et al."" believe that arthroereisis serves to bridge a gap that
exists between ortheses and arthrodesis for the feet in which angu-
lation in valgus is in the subtalar joint, and is more suitable below the
age of 6 years. In an earlier study, Fucs et al.5 published the result of
treatment with Pisani’s surgery for 18 patients with spastic cerebral
palsy (36 planovalgus feet), encountering 80.5% of satisfactory results
(based on clinical and radiographic criteria), and mean follow-up time
of 2 years and 9 months. They recommend studying and reevaluating
the technique with a longer follow-up time, as it has proven a good
option for the treatment of planovalgus foot in cerebral palsy. The cli-
nical type was not an exclusion criterion on account of the age bracket
and of the need to potentialize the children’s functional gains by good
foot alignment.” Calcaneal tendon elongation by zetaplasty (in cases
of shortening) can interfere negatively in the patient’s function. This
procedure is questionable in light of the current recommendations.
The authors have reported a lack of parallelism between their clinical
and radiographic results, preferring exclusively clinical criteria of
evaluation of results.®® The satisfactory result of only 65% of the feet
in this study (based on exclusively clinical criteria) was influenced
by factors such as: longer follow-up time, feet more subject to de-
formations, greater acquisition of weight of the child in the growth
spurt period, need to meet all the criteria for satisfactory result, high
degree of implication by paralysis in the patients studied (reflected
by the percentage of associated deformities and of surgeries perfor-
med during the follow-up time). There is recommendation for screw
removal between 2 and 4 years of age, when permanent alignment
is normally maintained.* Six feet (11%) presented screw extrusion
(considered a complication and unsatisfactory result). This compli-
cation can be reduced by the learmning curve with the technique.
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We encountered statistically significant differences between the
result and the following parameters in the final revision: percentage
of talar head coverage, cuboid abduction angle, talo-1st metatarsal
angle in AP and lateral views, talocalcaneal angle in lateral view,
talonavicular angle and inclination angles of the talus and of the cal-
caneus. (Table 1) We encountered greater sensibility of the % cover,
and of the angles aTML, aiTalus and &TN in detecting the changes
that occurred after treatment, translated by their higher values in
the absolute differences. (Table 1) We suggest studying the normal
values of the &TN angle in the children, as this angle translates well
the relation between the talus and the calcaneus in the AP view, and
presents sensibility in recording the changes obtained.
Considering that all the factors influenced the result obtained, we con-
cluded that the arthroereisis procedure with Pisani’s screw is a good
alternative to osteotomies and arthrodesis for treatment of reducible
planovalgus feet in spastic cerebral palsy. The positive factors of the
technique are: ease of execution, little or no interference with the os-
teoarticular tissue of the tarsal sinus, does not hinder other surgical op-
tions in the future, lower surgical morbidity, faster return to rehabilitation
and stabilization of the subtalar joint (in conformity with the principle of
correction of the initial deformity in planovalgus foot). The procedure is
very effective on feet with reasonable muscular balance.'? This study
on arthroereisis with screw for treatment of planovalgus foot deformity
in cerebral palsy implies a significant follow-up time, follows the same
technical standard and was carried out on a group of patients with the
same pathology. There is a limited number of publications about arthro-
ereisis in literature and little understanding of aspects of the technique,
as well as in relation to planovalgus foot deformity in cerebral palsy.' '
For this very reason, we consider it appropriate to measure the 10
radiographic parameters cited most often by literature, and to suggest
the measurement of 2 new angles referring to relations of the screw.

CONCLUSION

Pisani’s arthroereisis surgery exhibited 65% of satisfactory and 35%
of unsatisfactory result for the treatment of planovalgus foot, evalu-
ated by exclusively clinical criteria. Eight radiographic parameters
presented statistically significant differences between the satisfac-
tory and unsatisfactory groups at the time of the final revision (aa-
bdcub, %cobert, aTM, &4TN, aiTalus, aiCalc, aTCP and 4TML). The
mean value of the talus inclination angle of 52° in the preoperative
period was associated with the unsatisfactory result.
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