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Peripheral nerve surgery: the road less traveled
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I shall be telling this with a sigh
Somewhere ages and ages hence:
Two roads diverged in a wood, and I –
I took the one less traveled by,
And that has made all the difference.
Robert Frost

Although peripheral nerve surgery has always been an in-
tegral part of neurosurgery, its status within the global land-
scape of the field has long been in the shadow of the more
prominent areas, such as skull base or vascular neurosurgery.
The reasons are many, one of them plausibly being the con-
ceptual frame of the very word Bperipheral^, which evoke the
notions of marginality and lesser importance. Some of the
related common misconceptions are that neurological deficit
in peripheral nerve injury is permanent and irreversible, that
peripheral nerves do not have the ability to regenerate, that the
results of surgical treatment are insignificant, and that periph-
eral nerve surgery is not attractive for neurosurgeons but is
rather reserved for plastic surgeons and orthopedics. Thanks
to the dedicated work of a relatively small but enormously
committed group of neurosurgeons across the world over the
past decades; these fallacies have been dispelled, and it is
becoming increasingly clear that peripheral nerve surgery is
not peripheral in the above sense and that it deserves no less
attention than its more prominent cousins.

Namely, although peripheral nerve surgery is not a life-
saving surgery, it has been proved to be a life-changing sur-
gery, with a major impact on the quality of patient’s life, as it
improves the patient’s ability to perform everyday and pro-
fessional activities and thus affects his/her physical and

psychological well-being [9–11]. Moreover, since most pa-
tients with peripheral nerve injuries and brachial plexus in-
juries belong to the working-age population, peripheral
nerve surgery also has substantial socioeconomic implica-
tions [8, 9]. Contrary to the previously held view, the periph-
eral nerve system has been shown to have a huge regenera-
tion potential, with significant results enhanced by different
modalities of stimulation [5, 6], whereby recent research on
brain plasticity indicates that experience-dependent reorga-
nization of neural networks plays an important role in func-
tional recovery [3, 4, 13, 14]. For all these reasons, system-
atic research, education, and practice in peripheral nerve
surgery is definitely worth the effort.

Dating back to the seventeenth century, when the first re-
construction of a transected nerve was performed by Ferrara in
1608 [1], modern peripheral nerve surgery started in the sec-
ond half of the twentieth century, with the first use of operative
microscope by Kurze in 1964 [15]. Since then, peripheral
nerve surgery has come a long way, not only due the progress
of science and technology which improved possibilities for
the surgical treatment of peripheral nerve injuries, but also—
and more importantly—due to the long-lasting commitment
of individual neurosurgeons from different institutions and
countries worldwide, including in particular the following
prominent names in the field of brachial plexus surgery:
Sydney Sunderland, Hanno Millesi, Madjid Samii, Alain
Gilbert, Algimantas Narakas, David Kline, Robert Spinner,
Daniel Kim, Jamie Bertelli, and Mariano Socolovsky (and
the list is not exhaustive) [2].

Within this global development, I would like to empha-
size the groundbreaking contribution to the field by two
Serbian neurosurgeons—Zoran Roganović, who published
the largest series of war traumatic injuries of peripheral
nerves after World War Two (including 139 brachial plexus
injuries, resulting in 15 painful syndromes) [10, 11], and
Miroslav Samardžić, the founding father of modern periph-
eral nerve surgery at the Clinic of Neurosurgery, Clinical
Center of Serbia, where cca 3300 microsurgical reconstruc-
tions of peripheral nerves have been performed since 1980
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(including cca 2800 peripheral nerve lesions and cca 500
brachial plexus lesions) [12]. Their expertise and devotion
have been invaluable in the shaping of the Belgrade school
of peripheral nerve surgery, which has meanwhile received
significant visibility on the world map of neurosurgery, and
which I now represent, with a sense of pride and responsi-
bility, in my capacity as Vice President of the WFNS
Peripheral Nerve Surgery Committee and Chairman of the
EANS Peripheral Nerve Section.

Until only recently, EANS was the only continental neu-
rosurgical society without a separate section for peripheral
nerve surgery. I would like to use this opportunity to thank
the EANS Board for supporting my initiative to constitute
the EANS Section for Peripheral Nerve Surgery and for
placing their confidence in my appointment as its chair-
man—this decision was reached at the EANS Board meet-
ing in Gava, Spain, in December 2016, and finally ap-
proved at the EANS General Assembly in Venice in
October 2017. The EANS Section for Peripheral Nerve
Surgery was established with the following goals: (i) im-
proving knowledge and education in the field of PNS
among young generations; (ii) enabling fellowships and
internships (from 3 to 12 months) for young neurosurgeons
who want to specialize in PNS, by establishing cooperation
between European and World centers of excellence in the
field; (iii) promoting multidisciplinary collaboration; (iv)
raising global awareness about the importance of PNS;
(v) identifying the needs of developing countries and pro-
viding professional support; (vi) establishing unified stan-
dards with regard to the level of neurosurgical technolo-
gies, which will be achievable and applicable in all coun-
tries, regardless of their current state; (vii) improving the
quality of life and social impact; and finally, (ix) establish-
ing a new surgical subspecialization in the future, named
nerve surgeon. So far, 30 members from 11 countries have
confirmed their interest to take active participation in the
activities of the Section. Dr. Mariano Socolovsky, from
Argentina, Chairman of the WFNS PNS Committee, has
been elected honorary member of the Section, for his con-
tinuing endeavors in the international promotion and ad-
vancement of peripheral nerve surgery. The first business
meeting of the EANS PNS Section was held in Belgrade,
Serbia, in November 2017.

At the beginning of 2018, we conducted a survey among
the EANS PNS Section members with the aim of determin-
ing the representation of peripheral nerve surgery in indi-
vidual centers and countries of the Section members. The
results obtained from Germany, the Netherlands, Denmark,
Austria, Italy, Spain, Czech Republic, Serbia, and Albania
show that, overall: (i) in terms of the number of neurosur-
geons doing peripheral nerve surgery in relation to the total
number of neurosurgeons across different centers in these
countries, the average PNS representation amounts to

approximately 25% of neurosurgeons doing peripheral
nerve surgery, with significant variations across countries;
(ii) in terms of the annual number of peripheral nerve sur-
geries across different centers in these countries, the most
common surgeries are related to injuries and entrapments,
while tumor, brachial plexus, and iatrogenic injuries are
less represented (on average, approximately twice less than
those in the former category); and (iii) there is a notable
under-representation of endoscopic PNS repair, which is
only done in rare centers in some countries (specifically,
Germany, Denmark, Austria, Spain, and Czech Republic).
These data indicate the need to increase neurosurgeons’
attention to this field and to articulate future directions for
the development of peripheral nerve surgery.

Encouragingly, recent years have seen a remarkable ad-
vancement in terms of the academic recognition of peripheral
nerve surgery within the global landscape of neurosurgery.
This development is evident in the number of PNS-related
articles in the most eminent international neurosurgical
journals, which has increased significantly over the past de-
cade. Especially significant landmarks in this respect include:
(i) the theme session Controversies in Peripheral Nerve
Surgery at the 15th Interim Meeting of the World Federation
of Neurosurgeons and the pertinent thematic supplement of
theWorld Neurosurgery journal [7]; (ii) the international pub-
lication entitled Manual of Peripheral Nerve Surgery: From
the Basics to Complex Procedures, edited by M. Socolovsky,
L. Rasulić, R. Midha and D. Garozzo (Thieme, 2017); and, in
particular, (iii) the current issue of Acta Neurochirurgica. The
fact that EANS PNS Section has established cooperation with
Acta Neurochirurgica as its affiliated journal is much appre-
ciated, as it provides an important fruitful platform for further
advancement in the field.

This promising progress obliges us to persevere and think
ahead, to the benefit of our patients and the future generations
of neurosurgeons. New horizons in the field of peripheral
nerve surgery, including brachial plexus surgery, are yet to
be reached. The future development will inevitably involve
the application of non-suture techniques of nerve anastomosis
and neurotubules, the pharmacological activation and stimu-
lation of nerve regeneration, the expansion of knowledge of
neurotropism and neurotrophism, a better understanding of
the concept of cell neurosurgery, and further research regard-
ing brain plasticity. A multidisciplinary approach is mandato-
ry, involving genuine collaboration of neurosurgeons, vascu-
lar surgeons, plastic surgeons, orthopedics, neurologists, radi-
ologists, physiatricians, psychologists, and psychiatrists.
Thereby, one thing remains constant as an irreplaceable factor
regardless of what the world will look like in the future—it is
the expertise and the hand of the surgeon.

With this in mind, I would like to draw your attention to the
following academic and educational events aimed at enhanc-
ing the quality of peripheral nerve surgery in the twenty-first
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century:Copenhagen Peripheral Nerve Surgery Course 2018,
3rd WFNS Theoretical & Practical International Course in
Peripheral Nerve & Brachial Plexus Surgery in Frankfurt in
2018, and Peripheral Nerve Surgery Session at EANS
Congress in Brussels in 2018; and there are many more
planned for 2018–2020, such as German Nerve Club;
Peripheral Nerve Surgery Course, Gunzburg/Ulm, Germany;
Leiden Nerve Courses, and many more.

Finally, let me conclude on a personal note. After nearly
three decades of experience in peripheral nerve surgery at the
Clinic for Neurosurgery at the Clinical Center of Serbia—the
experience shaped in unfavorable material conditions, through
both civil and, sadly, war practice, including a period of inter-
national isolation, but always guided by exemplary exper-
tise—I am happy to say that, if I were to start anew, I would
go for peripheral nerve surgery again. It is a complex and
demanding but exciting and rewarding area, which opens
new perspectives in the understanding of neurosurgical treat-
ment. I am confident that taking this less traveled road can
bring important new advances in the wide world of neurosur-
gery, surgery, and medicine in general.
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