Original BBMed 2018, 2:95-102

Peripheral Nerve Surgery: A Retrospective Analysis of Our
Experience

Prabin Shrestha, MD, PhD; Anish M Singh, MD, PhD; Manish Kolakshapati, MD, PhD;
Isha Dhungana, MD, PhD
Department of Neuroscience, B & B Hospital, Gwarko, Lalitpur, Nepal

Address for Correspondence:

Prabin Shrestha, MD, PhD

Department of Neuroscience, B & B Hospital, Gwarko, Lalitpur, Nepal
Email: prabinshrestha@hotmail.com

Received, 18 November, 2018
Accepted, 5 December, 2018

Peripheral Nerve Surgery (PNS) is one of the vital neurosurgical sub-specialties. It occupies
about one fifth of total neurosurgical procedures and is included in functional neurosurgery. Its
scope is much higher, however it is much limited in Nepal due to lack of awareness and
technology.

This is a retrospective analysis of our experience of PNS at BB hospital and other centers in
last more than 10 years. Our experience shows that PNS occupies about than 15% of total
neurosurgical procedures in our setup. The main PNSs in our experience are Carpal Tunnel
Syndrome, Cubital Tunnel Syndrome (CTS), Tarsal Tunnel Syndrome, Nerve Injury and
Repair, Selective Peripheral Neurotomy, Peripheral Nerve Schwannoma, Brachial Plexus
exploration and decompression, Peripheral Nerve biopsy, Nerve Grafting etc.

CTS is the most common PNS procedures in our experiences comprising more than 200 cases
in last more than 10 years. The outcome is excellent.

Cubital tunnel syndrome surgery is the next common procedure followed by nerve injury and
its repair, selective peripheral neurotomy, peripheral nerve tumors and so on. Similarly, less
common procedures are suprascapular nerve decompression, tarsal tunnel syndrome surgery,
peripheral nerve grafting, brachial plexus repair etc.

The overall outcome of PNS in our experience is satisfactory.
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eripheral Nerve Surgery (PNS) is
one of the neurosurgical sub-
specialties. Even though it may be
related to other medical specialties also
such as orthopedic surgery, plastic surgery
etc neurosurgery is its parent specialty. It
15-20% of total

neurosurgical procedures and it is also

occupies  about

included in functional neurosurgery.
Despite the fact that Its scope is much
higher in highly developed countries, it is
significantly limited in Nepal.

Here we present a retrospective descriptive
analysis of different types of peripheral
nerve surgical procedures according to our
own experience.

Materials and Methods

This is a retrospective case series
descriptive analytical study of the cases of
peripheral nerve surgery operated from
2008 till 2017. The cases were operated in
Norvic International Hospital, Kathmandu
and B & B Hospital, Lalitpur. Retrospective
analysis was done on number of cases,
variety of cases, surgical procedure,
outcome and its implication in Nepal.
Different cases operated were Carpal
Tunnel Syndrome and Median N
Decompression, Cubital Tunnel Syndrome,
Tarsal Tunnel Syndrome, Nerve Injury and
Repair, Selective Peripheral Neurotomy,
Brachial Plexus  exploration  and
decompression, Peripheral Nerve biopsy

and Nerve Grafting.

Results

Carpal Tunnel Syndrome (CTS)

About 200 cases of CTS were operated in
10 years of time. This is the commonest
peripheral nerve problem more common in
females. Pregnancy and hard manual work
were two factors consistently found as
etiological factors in addition to others. No
analytical study on CTS has been done so
far in Nepalese context.

In our experience majority of patients were
female comprising 91% and male were only
9%. In females reproductive age group was
the most common age in which CTS was
found suggesting there is some hormonal
influence in the causation of CTS.

CTS was found more commonly in Right
side in more than 4/5" of cases suggesting
manual work is one of the main causes of
CTS. Bilateral CTS was found in 1/4" of
total surgical candidates of which only very
few were operated bilaterally.

In addition to clinical symptoms, nerve
conduction test (NCT) was done to make a
final diagnosis of CTS. Even though X-ray
cervical spine was often done as an initial
investigation, MRI was performed
routinely in almost all the cases before
surgery.

Analgesics, oral steroid and sometime local
steroid injections were used as an initial
treatment before surgery. In our experience
the surgical rate is about 12-14%. Surgery
is done under local anesthesia, without
rubber tourniquet, median nerve is
completely decompressed and wound
closed with prolene in single layer mattress
fashion (Figure 1).
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Cubital Tunnel Syndrome

About 50 cases were operated in last 10
years with almost equal prevalence in male
and female and middle age was the
commonest age group. Ulnar nerve
compression was diagnosed on the basis of
NCT and MRI of cervical spine before
surgery. Surgery was performed under
general anesthesia as well as local
anesthesia with lazy omega incision over
the medial epicondyle. Long segment
decompression and anterior transposition
was the procedure of choice in all the cases
(Figure 2). Significant improvement was
found in all the cases.

In one case of young man, both CTS and
Guyon’s canal syndrome was found due to
blunt trauma and was operated in single
sitting.

Figure 2: Ulnar nerve decompression and anterior transposition

Suprascapular nerve compression is a rare
peripheral nerve compression syndrome,
only few cases operated so far. It is
diagnosed by NCT and MRI of shoulder.
Both technician and radiologist need to be
expert enough to diagnose this condition by
MRI. Surgery was done only in 2 cases with
good outcome.

Traumatic nerve injury was commonly
found in ulner, radial and medical nerves.
Immediate repair was done in few cases
only as the patient couldn’t come early. In
most of the cases there was post traumatic
nerve compression rather than complete or
incomplete nerve transection. Nerve
conduction test was performed in almost all
the cases of traumatic nerve injury and MRI
of the concerned part or spine was done
before surgical intervention. Therefore in
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Figure 3: Traumatic ulnar nerve injury and secondary repair

majority of cases delayed surgical
decompression of nerve was done which
was found effective (Figure 3).

Selective Peripheral Neurotomy

Selective peripheral neurotomy is another
important PNS that we have been doing
whenever we are getting appropriate cases.
Spastic hand deformity is the commonest
condition in which we did selective median
nerve neurotomy. Thisisa relatively new

field in neurosurgery and we have initial
experience of about 2 dozens of cases so
far. Out of that 9 cases are Median nerve
neurotomy, 8 cases were Tibial nerve
neurotomy, 2 cases were sciatic nerve
neurotomy, 4 case was obturator nerve and
1 case of ulnar nerve neurotomy. All the
cases improved to a great extent after
selective neurotomy.

Figure 4: Median nerve selective neurotomy
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Figure 5: A) bilateral tibial nerve neurotomy, B)-D) bilateral sciatic nerve neurotomy

Median and ulnar nerve neurotomy was
done for spastic hand deformity, tibial
neurotomy was done for spastic planter
flexon deformity of foot, sciatic nerve
neurotomy was done for spastic flexon
deformity of hip joint and obturator nerve
neurotomy was done for spastic adduction
deformity of thigh (Figure 5). This is our
preliminary experience which shows good
and encouraging results. Due to practical
and financial reason, all the procedures
were done in a single stage. Moreover, all
the cases were done without intraoperative
monitoring due to its unavailability. Our
results showed improvement was better in
lower limbs as compared to upper limbs.
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Preoporative counseling was properly done
about the possible outcome after surgery.
Peripheral Nerve Schwannoma

These are another important aspects of
pheripheral nerve surgery that we have
experienced. In addition to schwannoma
arising from peripheral smaller nerves, we
have experience of several cases of brachial
plexus schwannoma which is relatively
rare. Brachial plexus schwannoma typically
presents with a lump in antero-lateral aspect
of neck, depending on the size of mass and
neurological symptoms readiation to upper
past of arm all the way upto the tip of
fingers. By the time patient is symptomatic
the mass grows big enough to cause

Figure 6: Total en-block resection of brachial plexus schwannoma
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neurological deficit.

We have experienced about half a dozen
cases of peripheral nerve schwannoma in
which we have removed the whole mass en-
block (Figure 6). That often gives complete
cure without any surgical complications.
Similarly, lumbar plexus schwannoma is
even rarer form of nerve plexus
schwannoma. We have experienced few
cases of lumbar plexus schwannoma which
we operated through retroperitoneal
approach and removed en-block without
any surgical complications.

Others

Other peripheral nerve surgeries are
Peripheral nerve biopsy, Nerve graft,
Brachial plexus exploration/
Decompression, Tarsal Tunnel Syn etc.

Discussion

Peripheral nerve surgery is a huge part of
surgical field. Though it is also at times
dealt by general surgeons and orthopedic
surgeons, it is dealt thoroughly by
neurosurgeons.! It is also sometimes called
functional neurosurgery as in this
procedure the function of nerve has to be
preserved while completely curing the
problem.

In Nepalese context, though some of above
mentioned procedures are commonly
performed by neurosurgeons, some are still
rarely performed. Some procedures are
even not well established in Nepal.
Trauma is a major field where PNS has a
big role.? In Nepalese context though
overall management of trauma has
improved a lot, more minute and specific
management is still lagging far behind.

Nepal is still lacking the technology which
aims at improving the function of limbs and
enhancing the quality of life. Subspecialty
in this field within neurosurgery has to be
developed.

Orthopedic field has wide scope of getting
varieties of traumatic and not traumatic
cases of limbs where PNS can have great
role.®

Functional PNS has wide scope in different
conditions for example dystonia, severe
spasticity etc.* As suggested by Ravindran
et al, peripheral denervation by doing
selective neurotomy has equally good result
as that of deep brain stimulation in cervical
dystonia. This procedure is not yet
established in Nepal. We also don’t have
experience of doing PNS for cervical
dystonia.

Similarly use of sensory denervation after
injuries of peripheral nerves is also at times
very useful for alleviating the causalgia,
phantom pain etc following trauma of
limbs.> © Sensory Denervation is also a new
PNS technology in Nepalese context. We
are also not yet well oriented to this
particular type of PNS.

Selective sensory (posterior) spinal nerve
root block is another very useful PNS
technique.” Though we sometimes perform
this procedure in case of poorly localized
lumbar radicular pain, this is also not a
regular procedure in our context and also in
Nepal. According to symptoms, spinal
sensory nerve root at several levels are
blocked with local anesthetic agent under
CT gquidance. This not only helps to
alleviate pain but also localizes the level of
pain in the spine so that surgical
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decompression can be done if needed in
future.

Chemotherapy-induced peripheral
neuropathy and radiation-induced brachial
plexopathy are extremely debilitating
conditions which can occur after treatment
of malignancy.  Unfortunately, the
diagnosis can be elusive, and this dilemma
is further compounded by the lack of
efficacious therapeutics to prevent the onset
of  neurotoxicity = before initiating
chemotherapy or radiation or to treat these
sequelae  after treatment. However,
microsurgical nerve decompression can
provide these patients with a viable option
to treat this complication.® Role of PNS in
such conditions is limited in Nepalese
context due to lack of proper referral of
cases. Since the procedure is not that
technically demanding, such cases can be
cured if properly referred to the
neurosurgeons.

Pediatric group of population can benefit a
lot from timely repair of pheripheral nerve
injuries. By this future neurological deficits
can be prevented to a great extent.
However, due to poor referral system in
Nepal huge population of this group is still
suffering. Children have been reported to
experience much better functional results
after nerve repair than adults. Moreover,
recovery generally is faster in children. The
superior capacity of children's central
nervous system to adapt to external or
internal environmental changes (neural
plasticity) and the shorter recovery distance
from the axon repair site to the target
muscle are claimed to be crucial
determinants of their favorable outcomes.

Peripheral Nerve Surgery

Moreover, even in the pediatric population,
it has been demonstrated that functional
results are better the younger the patient is,
including better clinical results in those
injured in early childhood (< 6 years old)
than in those injured in adolescence. Other
favorable prognostic factors include the
type of nerve injury (with complete
transections doing less well than crush
injuries) and the timing of surgery, result
being better after early repairs.® 1°

Brachial plexus tumor, though uncommon,
is not a rare problem that a neurosurgeon
encounters in his/her daily practice.!! We
do have good experience in this field
though not a big one.

In addition to the problem of proper and
timely referring of the cases of peripheral
nerves, radiological  evaluation  of
peripheral nerves is also a lacking in our
country. As Hochman et al have explained
in many cases of peripheral nerve
compression syndromes, exact location of
nerve  pinch cant be identified
radiologically.'?> Though median nerve and
ulner nerve compression are quite common
and are promptly managed by
neurosurgeons,  other  rarer  nerve
compression syndromes are not being
commonly detected and managed in our
context.'3

Conclusion

PNS has a wide scope in not only
neurosurgery but also in traumatic and
orthopedic surgery. Development of its
technology and techniques is highly
demanding at present context of medical
practice in Nepal.

BBMed, Vol 2, No 2, JUL-DEC, 2018 101



Shrestha et al

References

1.

Spurling RG, Woodhall B. Experiences
with early nerve surgery in peripheral
nerve injuries. Trans South Surg Assoc
1946;57:269-86.

Huckhagel T, Nuchtern J, Regelsberger
J, Lefering R. Nerve injury in severe
trauma  with  upper  extremity
involvement: evaluation of 49,382
patients from the Trauma Register
DGU® between 2002 and 2015. Scand
J Trauma Resusc Emerg Med
2018;26:76.

Simic V, Savic A, Jovanovic M et al.
Nerve Grafting Common
Infraclavicular Nerve

Versus
Intraplexal
Transfer in Elbow Flexion Restoration.
Turk Neurosurg 2018;28:636-44.
Ravindran K, Kumar N, Englot DJ,
Wilson TJ, Zuckerman SL. Deep brain
stimulation Versus peripheral
denervation for cervical dystonia: a
systematic review and meta-analysis.
World Neurosurg 2018;18:32485-9.
Richards RL. The assessment of
sensory denervation after injuries of
peripheral nerves. Edinb Med J
1946;53:110-24.

Allbritten FF Jr, Maltby GL. Causalgia
secondary to injury of the major
peripheral  nerves; treatment by
sympathectomy. Surgery 1946;19:407-
14.

Solkow ML. Selective sensory
(posterior) spinal nerve root block; a

10.

11.

12.

13.

preliminary report. Curr Res Anesth
Analg 1945;24:261.

Chang EI, Rose MI, Rossi K, Elkwood
Al.  Microneurosurgical  treatment
options in peripheral nerve compression
syndromes after chemotherapy and
radiation treatment. J Surg Oncol
2018;118:793-9.

Costales JR, Socolovsky M, Sanchez
Lazaro JA, Alvarez Garcia R.
Peripheral nerve injuries in the pediatric
population: a review of the literature.
Part I: traumatic nerve injuries. Childs
Nerv Syst 2018;018:3974-8.

Costales JR, Socolovsky M, Sanchez
Lazaro JA, Costales DR. Peripheral
nerve injuries in the pediatric
population: a review of the literature.
Part I1: entrapment neuropathies. Childs
Nerv Syst 2018;018:3975-7.

Jung IH, Yoon KW, Kim Y], Lee SK.,
Analysis According to Characteristics
of 18 Cases of Brachial Plexus Tumors:
A Review of Surgical Treatment
Experience. J Korean Neurosurg Soc
2018;61:625-32.

Hochman MG, Zilberfarb JL. Nerves in
a pinch: imaging of nerve compression
syndromes. Radiol Clin North Am
2004;42:221-45.

Balevi M, Ozturk S. Modified simple
decompression of ulnar nerve in the
treatment of cubital tunnel syndrome:
Report of a series of cases. Niger J Clin
Pract 2018;21:974-8.

BBMed, Vol 2, No 2, JUL-DEC, 2018 102



https://www.ncbi.nlm.nih.gov/pubmed/?term=SPURLING%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=20283396
https://www.ncbi.nlm.nih.gov/pubmed/?term=WOODHALL%20B%5BAuthor%5D&cauthor=true&cauthor_uid=20283396
https://www.ncbi.nlm.nih.gov/pubmed/20283396
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huckhagel%20T%5BAuthor%5D&cauthor=true&cauthor_uid=30201025
https://www.ncbi.nlm.nih.gov/pubmed/?term=N%C3%BCchtern%20J%5BAuthor%5D&cauthor=true&cauthor_uid=30201025
https://www.ncbi.nlm.nih.gov/pubmed/?term=Regelsberger%20J%5BAuthor%5D&cauthor=true&cauthor_uid=30201025
https://www.ncbi.nlm.nih.gov/pubmed/?term=Regelsberger%20J%5BAuthor%5D&cauthor=true&cauthor_uid=30201025
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lefering%20R%5BAuthor%5D&cauthor=true&cauthor_uid=30201025
https://www.ncbi.nlm.nih.gov/pubmed/30201025
https://www.ncbi.nlm.nih.gov/pubmed/30201025
https://www.ncbi.nlm.nih.gov/pubmed/?term=Simic%20V%5BAuthor%5D&cauthor=true&cauthor_uid=30192365
https://www.ncbi.nlm.nih.gov/pubmed/?term=Savic%20A%5BAuthor%5D&cauthor=true&cauthor_uid=30192365
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jovanovic%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30192365
https://www.ncbi.nlm.nih.gov/pubmed/30192365
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ravindran%20K%5BAuthor%5D&cauthor=true&cauthor_uid=30419402
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kumar%20N%5BAuthor%5D&cauthor=true&cauthor_uid=30419402
https://www.ncbi.nlm.nih.gov/pubmed/?term=Englot%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=30419402
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wilson%20TJ%5BAuthor%5D&cauthor=true&cauthor_uid=30419402
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zuckerman%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=30419402
https://www.ncbi.nlm.nih.gov/pubmed/?term=RICHARDS%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=21025523
https://www.ncbi.nlm.nih.gov/pubmed/21025523
https://www.ncbi.nlm.nih.gov/pubmed/?term=ALLBRITTEN%20FF%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=21020294
https://www.ncbi.nlm.nih.gov/pubmed/?term=MALTBY%20GL%5BAuthor%5D&cauthor=true&cauthor_uid=21020294
https://www.ncbi.nlm.nih.gov/pubmed/21020294
https://www.ncbi.nlm.nih.gov/pubmed/?term=SOLKOW%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=21005227
https://www.ncbi.nlm.nih.gov/pubmed/21005227
https://www.ncbi.nlm.nih.gov/pubmed/21005227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chang%20EI%5BAuthor%5D&cauthor=true&cauthor_uid=30261113
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rose%20MI%5BAuthor%5D&cauthor=true&cauthor_uid=30261113
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rossi%20K%5BAuthor%5D&cauthor=true&cauthor_uid=30261113
https://www.ncbi.nlm.nih.gov/pubmed/?term=Elkwood%20AI%5BAuthor%5D&cauthor=true&cauthor_uid=30261113
https://www.ncbi.nlm.nih.gov/pubmed/?term=Elkwood%20AI%5BAuthor%5D&cauthor=true&cauthor_uid=30261113
https://www.ncbi.nlm.nih.gov/pubmed/30261113
https://www.ncbi.nlm.nih.gov/pubmed/?term=Costales%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=30215119
https://www.ncbi.nlm.nih.gov/pubmed/?term=Socolovsky%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30215119
https://www.ncbi.nlm.nih.gov/pubmed/?term=S%C3%A1nchez%20L%C3%A1zaro%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=30215119
https://www.ncbi.nlm.nih.gov/pubmed/?term=S%C3%A1nchez%20L%C3%A1zaro%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=30215119
https://www.ncbi.nlm.nih.gov/pubmed/?term=%C3%81lvarez%20Garc%C3%ADa%20R%5BAuthor%5D&cauthor=true&cauthor_uid=30215119
https://www.ncbi.nlm.nih.gov/pubmed/30215119
https://www.ncbi.nlm.nih.gov/pubmed/30215119
https://www.ncbi.nlm.nih.gov/pubmed/?term=Costales%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=30209596
https://www.ncbi.nlm.nih.gov/pubmed/?term=Socolovsky%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30209596
https://www.ncbi.nlm.nih.gov/pubmed/?term=S%C3%A1nchez%20L%C3%A1zaro%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=30209596
https://www.ncbi.nlm.nih.gov/pubmed/?term=S%C3%A1nchez%20L%C3%A1zaro%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=30209596
https://www.ncbi.nlm.nih.gov/pubmed/?term=Costales%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=30209596
https://www.ncbi.nlm.nih.gov/pubmed/30209596
https://www.ncbi.nlm.nih.gov/pubmed/30209596
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jung%20IH%5BAuthor%5D&cauthor=true&cauthor_uid=30196660
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yoon%20KW%5BAuthor%5D&cauthor=true&cauthor_uid=30196660
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20YJ%5BAuthor%5D&cauthor=true&cauthor_uid=30196660
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=30196660
https://www.ncbi.nlm.nih.gov/pubmed/30196660
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hochman%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=15049533
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zilberfarb%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=15049533
https://www.ncbi.nlm.nih.gov/pubmed/15049533
https://www.ncbi.nlm.nih.gov/pubmed/?term=Balevi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30073997
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ozturk%20S%5BAuthor%5D&cauthor=true&cauthor_uid=30073997
https://www.ncbi.nlm.nih.gov/pubmed/30073997
https://www.ncbi.nlm.nih.gov/pubmed/30073997

