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Minimally invasive surgery: The good, the bad and the ugly
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Minimally invasive surgery (MIS) is one of the main trending
topics in foot and ankle surgery. In the last 10 years it has been
growing in popularity for many reasons. But this type of surgery
has deep roots in the past.

As every technique it has come through successes and fails,
but with the advancement in technology and the surgeons
growing know how, it is a big opportunity for contemporary
surgery.

Todays surgery is evolving towards minimally invasive
techniques. Like arthroscopy, technology development is the
main contributor to the possibility to perform these treatments.
Like, arthroscopy at the beginning, there is a great scientific
debate regarding the correct indications, usefulness and compli-
cations of these techniques. Considering that forefoot surgery,
and in particular hallux valgus surgery is extremely popular
(200,000 surgeries are performed only in the US every year), it is
easy to imagine the relevance of this discussion. The risk is to end
in a far west were no one is going to win. So just like the famous
movie we can identify the good, the bad and the ugly regarding
this topic [1].

The good is that science is projected to the future. The
cornerstone of our work is the continuous advancement and
improvement in what we do, to offer the best treatment options
for the patients. The good point regarding minimally invasive
surgery is the limited postoperative pain, rare wound problems,
low risk of infections, low risk of thrombophlebitis, reduced risk
of nerve injuries and good cosmetics. The highly publicized
potential good results, in particular cosmetics and low post
operative pain, are best sellers for the patients and for the
surgeons, but this can lead to an incorrect use of these
techniques [2].

To understand and to aim correctly the use of these
techniques the surgeon must know and be limited by the
downsides of this surgery. The bad is that these surgeries are
not simple, as every technique there is a learning curve. The
technical procedure can seem to be simple, but the surgeons
need to have a deep experience in open surgery, need to know
perfectly the anatomy of the foot and need to learn manually a
different way to approach surgery. There is no direct visualiza-
tion of the anatomy and the fluoroscopy is the main guide.
There is a manual sensibility that has to be developed [3].
Furthermore many surgical techniques are available on the
market. First generation MIS was described by Reverdin and
modified by Isham in the early nineties, in which no internal
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fixation was needed. The stabilization of the osteotomies was
achieved by postoperative bandages [4]. Through observation of
results and based on the need of fixation of the bone fragments
a second generation of techniques was proposed by Magnan
et al. [5] and Giannini et al. [6] in the early two thousands. The
distal bone fragment is partially fixed through the use of a
Kirschner wire, fixed in the base of the first metatarsal bone.
With the continuous evolution of technology and the idea to
shift open Austin osteotomy to MIS surgery, more recently
Redfern and Vernois [7] developed the MICA technique. The aim
is to perform a chevron osteotomy, achieving fixation through
the use of two screws, one of them tricortical. At the present day
these techniques are still under development and many authors
published some minor modifications [8]. The ugly is that
literature is still scarce regarding these techniques and we, as
surgeons, are frequently influenced by personal opinions or low
grade evidence papers. The temptation to use these techniques
without the sufficient preparation is high. The risk is to push the
boundaries of indications even in “cosmetics” correction of the
deformities. But we always need to keep in mind that MIS
surgery can lead to bigger damages in comparison to open
surgery, if incorrectly performed. On the other side if
indications are correct and a thorough training is performed
we can achieve optimal results with MIS. But there is a need of
further studies to better understand the power of these
treatments, eliding personal opinions and avoiding a “High
Noon” duel between supporters and haters [9].

References

[1] Bauer T, de Lavigne C, Biau D, De Prado M, Isham S, Laffenetre O. Percutaneous
hallux valgus surgery: a prospective multicenter study of 189 cases. Orthop Clin
North Am 2009;40:505–14.

[2] De Prado M. Complications in minimally invasive foot surgery. Fuss Sprungg
2013;11:83–94.

[3] Botezatu I, Marinescu R, Laptoiu D. Minimally invasive-percutaneous surgery –
recent developments of the foot surgery techniques. J Med Life 2015;8(Spec
Issue):87–93.

[4] Isham SA. The Reverdin-Isham procedure for the correction of hallux abducto
valgus. A distal metatarsal procedure. Clin Podiatr Med Surg 1991;8(January
(1)):81–94.

[5] Magnan B, Pezzè L, Rossi N, Bartolozzi P. Percutaneous distal metatarsal
osteotomy for correction of hallux valgus. J Bone Joint Surg Am 2005;87(June
(6)):1191–9.

[6] Giannini S, Faldini C, Vannini F, Cadossi M, Luciani D. The minimally invasive
hallux valgus correction (SERI). In: Wiesel SW, editor. Operative technique
in orthopaedic surgery. Philadelphia: Lippincott, Williams and Wilkins; 2001.
p. 3505–11.
ts reserved.

http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0005
http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0005
http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0005
http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0010
http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0010
http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0015
http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0015
http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0015
http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0020
http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0020
http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0020
http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0025
http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0025
http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0025
http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0030
http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0030
http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0030
http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0030
http://crossmark.crossref.org/dialog/?doi=10.1016/j.fas.2019.10.003&domain=pdf
https://doi.org/10.1016/j.fas.2019.10.003
https://doi.org/10.1016/j.fas.2019.10.003
http://www.sciencedirect.com/science/journal/12687731
www.elsevier.com/locate/fas


706 D. Marcolli / Foot and Ankle Surgery 25 (2019) 705–706
[7] Vernois J, Redfern DJ. Percutaneous surgery for severe hallux valgus. Foot Ankle
Clin 2016;21(September (3)):479–93.

[8] Del Vecchio JJ, Ghioldi ME, Uzair AE, Chemes LN, Manzanares-Cèespedes MC,
Dealbera ED, et al. Percutaneous, intra-articular, chevron osteotomy (PeICO) for
treatment of hallux valgus: a cadaveric study. Foot Ankle Int 2019;40(May
(5)):586–95.

[9] Bia A, Guerra-Pinto F, Pereira BS, Corte-Real N, Oliva XM. Percutaneous
osteotomies in hallux valgus: a systematic review. J Foot Ankle Surg 2018;57
(January–February (1)):123–30.
Daniele Marcolli
Foot and Ankle Surgery, ASST Ovest Milanese, Orthopaedic and

Trauma Unit of Legnano and Cuggiono, Milan, ItalyE-mail address:
Daniele.Marcolli@gmail.com (D. Marcolli).

http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0035
http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0035
http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0040
http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0040
http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0040
http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0040
http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0045
http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0045
http://refhub.elsevier.com/S1268-7731(19)30174-2/sbref0045
mailto:Daniele.Marcolli@gmail.com
mailto:Daniele.Marcolli@gmail.com

