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Abstract

Objective: The objective of this study was to evaluate current percutaneous foot surgery practice among Brazilian specialists.

Methods: A cross-sectional observational study was conducted, surveying members of the Brazilian Foot and Ankle Society (ABTPé)
by emailing electronic questionnaires in 2017 and 2019. The information requested included demographic data and the profile of their
practice with relation to percutaneous foot surgery. A total of 74 participants completed the survey questionnaire in 2017 and 82 in
2019 (response rates of 15 and 14% respectively).

Results: A total of 49 participants in 2017 (65.33%) and 57 in 2019 (69.51%) were performing percutaneous foot surgery. Among res-
pondents who were not performing percutaneous foot surgery, 15 in 2017 (57.69%) and 10 in 2019 (40%) stated that they believed in
the method, but had not been trained to perform it. Exclusively spinal anesthesia was used by 19 surgeons in 2017 (38.77%) and 23
in 2019 (40.35%). When correcting Hallux Valgus, 13 surgeons in 2017 (26.53%) and 3 in 2019 (5%) did not use any type of fixation.
The most frequently reported complication was poor reduction in both periods, reported by 36 (73.46%) participants in 2017 and 39
(68.42%) in 2019.

Conclusion: In Brazil, a lack of specific training is one factor that limits the practice of percutaneous foot surgery. The technique is used
by a greater number of younger surgeons. The most frequent complication is poor reduction and there is a growing trend to employee
fixation hardware.

Evidence Level V; Expert Opinion.
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rurgie mini-invasive du pied), which today is an internatio-
nal group interested in teaching and developing arthroscopy
and percutaneous surgery. The method has attracted inte-
rest because of its potential for smaller scars, less postope-
rative pain, faster recovery and early mobilization, shorter
rehabilitation time, and lower risk of complications related to
the operating wound®.

Introduction

Percutaneous surgery is an additional tool for treatment of
diseases of the foot, in particular the forefoot®™. Whereas in
minimally invasive surgery, corrections are made under direct
visualization of structures via small incisions, in percutaneous
surgery, corrections are made via minimal incisions, without
direct visualization of the structures involved, using tactile

. . Use of the technique has grown considerably over recent
sensations and radioscopy.

years®, but its use by members of the Brazilian Foot and

The first generation of percutaneous surgery was intro-
duced in the 1970s by Stephen Isham, in the United States,
and was later improved upon by Mariano de Prado and the
anatomist Pau Golano in Spain, up to the establishment of
GRECMIP (Groupe de reserche et d’enseignement em chi-
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Ankle Society (ABTPé) has not been surveyed previously. The
objective of the present study was to determine the profile of
current percutaneous foot surgery practice among foot and
ankle surgery specialists in Brazil, using electronic question-
naires sent by email (Google forms).
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Methods

This study was approved by the Institutional Review Board
and registered on the Plataforma Brasil database under
CAAE (Ethics Evaluation Submission Certificate) number:
11311119.4.0000.5404.

The study was initiated by sending out a questionnaire via
email and via a multiplatform instant messaging program
(WhatsApp) to all members of the Brazilian Foot and Ankle
Society (ABTPé) in 2017 and again in 2019. The questionnaire
contained a total of 33 questions on foot and ankle percu-
taneous surgery practices. Questions were closed, but more
than one response was permitted, following a logical sequen-
ce, facilitating completion of the questionnaire. Twelve of the
guestions covered patterns of percutaneous foot surgery
practice, such as the number of operations performed per
year, aspects related to professionals’ training in the method,
distribution of practicing surgeons by regions of Brazil, indi-
cations and specific techniques employed, use of any type de
fixation, type of anesthesia employed, use of tourniquets, and
the main complications observed.

Data were analyzed using STATA v14.2 statistical software
(StataCor, Texas, United States). Chi-square or Fisher’s exact
tests were used to compact percentages from 2017 against
those from 2019 and a 95% significance level was adopted.
Quantitative and qualitative descriptions of the responses to
each item are included in the results.

Results

A total of 75 participants out of the total of 504 Society
members in 2017 82 out of the total of 635 Society mem-
bers in 2019 completed the questionnaire (response rates of
14.88% and 12.91%, respectively). A majority of the partici-
pants were from the Southeast region, with 48 (64%) in 2017
and 55 (67.07%) in 2019, followed by the South, with 15 (20%)
in 2017 and 13 (15.85%) in 2019 (Figure 1).

The majority (n=52, 69.33%) of Society members who answe-
red the questionnaire in 2017 had more than 10 years’ expe-
rience in foot and ankle surgery. In 2019, the number with
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Figure 1. Regions in which participants practice.
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more than 10 years’ experience was 40 (48.78%). In both
surveys, a majority of those who did conduct percutaneous
surgery performed from 10 to 30 procedures per year: 14
(28.57%) in 2017 and 21 (36.84%) in 2019 (Figure 2).

In 2017, 75 Society members answered the questionnaire, 49
(65.33%) of whom were performing percutaneous foot sur-
gery. Among the remaining 26 members who were not con-
ducting percutaneous foot surgery, 22 (84.61%) stated that
they believed in the method, but lacked either the training or
the equipment needed and just 3 (11.53%) stated that they did
not believe in the method. In 2019, 57 (69.51%) were conduc-
ting percutaneous surgery and 25 (30.49%) were not. Sixteen
(64%) of those who were not, did believe in the method, but
lacked either the training or the equipment needed, and 6
(24%) did not believe in the method.

Exclusively spinal anesthesia, was used by 19 surgeons
in 2017 (38.77%) and 23 in 2019 (40.35%). Locoregional
anesthesia with sedation was used by 14 surgeons in 2017
(28.57%) and 14 in 2019 (24.56%), while a further 12 surgeons
in 2017 (24.48%) and 18 in 2019 (31.57%) used two types of
anesthesia.

In regard to use of a tourniquet, in 2017, 9 (18.36%) surgeons
used one and 39 (79.59%) did not. In 2019, just 4 (7.01%)
were using a tourniquet and 53 (92.98%) were operating
without one.

In both 2017 and 2019, the pathologies most often treated
with percutaneous surgery were Hallux Valgus, Metatarsal-
gia, Bunionette, and deformities of the smaller toes. The least
treated condition was arthritis (Figure 3).

The techniques for correcting Hallux Valgus most used by
Society members were the Akin and Reverdin Isham in 2017,
and the Akin and Chevron in 2019 (Figure 4).

With regard to use of fixation in osteotomies to correct
Hallux Valgus, 13 surgeons in 2017 (26.53%) and 3 surgeons in
2019 (5.26%) did not use any kind of fixation, whereas 36 in
2017 (73.46%) and 54 in 2019 (94.73%) used fixation in one or
more correction technique, and osteotomy of the base of the
first metatarsal was the technique most often performed with
fixation in 2017 (42.85%), whereas in 2019 it was the Chevron
(87.71%) (Figure 5).
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Figure 2. Time since qualified in ankle and foot surgery.
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The majority of participants, 24 (48.97%) in 2017 and 28
(49.1%) in 2019, prescribed from 4 to 6 weeks with dressings. In
conjunction with dressings, 7 (14.28%) participants in 2017 and
9 (15.78%) in 2019 stated that they also used a silicone spacer.
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Figure 3. Pathologies treated with percutaneous surgery.

Techniques performed to correct Hallux Valgus
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Figure 4. Techniques performed to correct Hallux Valgus.

Fixed osteotamies for treatment of Hallux Valgus
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Figure 5. Fixed osteotomies for treatment of Hallux Valgus.

The most frequently reported complication was poor re-
duction in both survey years: 36 (73.46%) in 2017 and 39
(68.42%) in 2019. Pseudarthrosis was the least frequently re-
ported complication in both years, with 7 (14.28%) reports in
2017 and 19 (33.33%) in 2019 (Figure 6).

Both in 2017 and in 2019, the most common source searched
for information was textbooks, endorsed by 40 (81.63%%)
and 49 (85.96%) participants respectively.

With regard to the professionals’ training or qualifications,
just 7 (14.28%) participants in 2017 reported being trained
during specialty residency, increasing to 22 (38.59%) in 2019.
The most frequent type of training was courses attended in
Brazil and abroad, with 30 (61.22%) and 33 (57.89%) in 2017,
and 31 (63.26%) and 28 (49.12%) in 2019, respectively. Ad-
ditionally, 17 participants (34.69%) in 2017 and 21 (36.84%)
in 2019 described training supervised by professionals with
experience in the technique (p=0.190).

Discussion

Many different open techniques have been described for
treatment of Hallux Valgus and deformities of the toes, but
we do not yet have consensus on which of them is the most
effective®®. Although the initial results of percutaneous te-
chniques are encouraging, there is a lack of randomized stu-
dies comparing them with open techniques. In a systematic
review, Trnka et al. showed that the majority of published
studies have level IV evidence. They found one level Il study
and three level Il studies in a total of 21 studies, including re-
views®. The literature still lacks studies with control groups®,
although several studies have substantial sample sizes and
long follow-up periods, such as one by Giannini et al. (1000
feet followed-up for 5 years) and another by Faour-Martin et
al. (115 feet followed-up for 10 years)“®,

Percutaneous surgery offers certain advantages over con-
ventional techniques, such as, for example: ambulatory sur-
gery with locoregional anesthesia, small incisions or punc-
tures, fixation hardware not employed as routine, immediate
mobilization, and lower intensity of postoperative pain. Di-

Complications of percutaneous surgery
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Figure 6. Complications of percutaneous surgery.
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sadvantages originate from the fact that the technique is per-
formed without direct visualization of the structures involved,
the need for intraoperative fluoroscopy, the need for specific
materials, and the long learning curve®®,

Complications include: undercorrection or overcorrection,
thermal injuries, transference metatarsalgia, nonunion or
pseudarthrosis, and rigidity or limited movement of the first
metatarsophalangeal joint. This last appears to be more fre-
guent when the Reverdin Isham technique is used, precisely
because this is an intracapsular osteotomy®®4 Many of the
complications reported may be more related to incorrect
application of the technique, rather than being a true limita-
tion of the technique, since it has a long learning curve and a
specific protocol for postoperative dressings and rehabilita-
tion must be followed™™,

In our study, the most frequently reported complication
was poor reduction, endorsed by 73.46% in 2017 and 68.42%
in 2019. These values were not statistically significant when
the two survey years were compared (p=0.255). The high
values for this complication are an important finding. Poor
reduction is a complication that also occurs with traditional
techniques, but which is not necessarily correlated with pa-
tient satisfaction.

Indications have been increasing and now include treatment
for Hallux Valgus, Hallux Rigidus (except for cases of revision,
prior infection, or inadequate bone stock), deformities of the
smaller toes, hindfoot pathologies (Haglund syndrome) and
soft tissue disorders (plantar fasciitis)+™.

For the traditional Reverdin - Isham technique, there is still
a lack of studies to show the efficacy of adding a fixation®,

This is the first survey of percutaneous surgery conducted
in Brazil. We achieved response rates of 14.88% and 12.91% in
2017 and 2019, respectively.

Surveys conducted by sending questionnaires by e-mail are
faster and cost an estimated 5 to 20% of the cost of postal
surveys. The response rates are generally low using this type
of method, at approximately 20%. However, it is believed that
the responses provided may be more trustworthy than with
surveys conducted by telephone or by post®®, Our response
rate was lower than expected for this type of survey. In view
of the impersonal nature of this survey format, we believe
that the principal reason is that the Society members were
not interested in answering this type of questionnaire.

The majority of participants were concentrated in the Sou-
theast region of Brazil, with 48 (64%) in 2017 and 55 (67.07%)
in 2019, followed by the South region. Although this is similar
to the distribution of Society members across Brazil, this fin-
ding was not statistically relevant (p=0.800).

In our study, the percutaneous technigue was used by a grea-
ter number of younger surgeons (p=0.026). Although there
was a considerable increase in the number of respondents
who were trained in the technique during their specialty re-
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sidency in the 2019 survey, when the majority of participants
had less than 10 years’ experience, we cannot conclude that
this was statistically important for this group’s use of the
technique. The technique was primarily learnt on courses
attended in Brazil and abroad, or by observing colleagues
who already used these methods.

Nowadays, the techniques have evolved and there is a trend
to fix certain osteotomies such as osteotomies of the base
of the first ray, Chevron and Akin osteotomies, and the com-
bination of these two to correct moderate and severe Hallux
Valgus (Minimally Invasive Chevron and Akin - MICA)". This
runs counter to the principles described by Mariano de Prado®™,
but is in alignment with the AO (Arbeitsgemeinschaft fur
Osteosynthesefragen) group’s principles of rigid internal fi-
xation and preservation of soft tissues inviolate®®. Other
techniques, such as that described by Bosh and modified
by Giannini (SERI - simple, effective, rapid, and inexpensive)
always employ fixation, a Kirschner intramedullary wire®?", as
does the technique described in 2014 by Brogan et al., which
is a mixture of the MICA and original Bosh techniques, which
also obligatorily uses fixation hardware??2,

With regard to Hallux Valgus, majorities of the participants
do not use a tourniquet during surgery, most often use the
Chevron technique (p=0.015), and fix osteotomies according
to the current model (p=0.000). We believe that these chan-
ges reflect evolution of knowledge about the subject, and that
the study participants are in tune with current tendencies in
percutaneous treatment of pathologies of the foot. The only
point that runs counter to the technique described is use of
spinal anesthesia, since the majority of services abroad use
locoregional blocks®®. However, this finding was not statisti-
cally relevant (p=0.831).

The majority of participants believe in the method and
among those who do not use it, a lack of adequate training
and access to equipment appear to be the greatest factors
limiting growth of the practice.

The major limitation of this study is the low number of
participants in the survey, below the rate expected for this
method. As the first survey of the practice of Percutaneous
Surgery in Brazil, the study contributes epidemiological and
technical information and profiles the trend among surgeons
in Brazil, providing a reference point for future studies of the
subject.

Conclusion

The majority of foot surgeons who responded to the sur-
vey believe in the percutaneous surgery method. The lack
of specific training in the percutaneous technique is a factor
that may limit its growth in Brazil. Poor reduction was the
most common complication. The technique is conducted by
a greater proportion of younger surgeons and there is a trend
to employ fixation.
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