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Background: Occipital neuralgia is a well-defined type of headache, and its
treatment algorithm is still debated across medical specialties. From the analysis
of the literature, it appears that surgical decompression of the occipital nerves
is the most effective invasive approach to improve the quality of life of patients
with occipital neuralgia refractory to medications. The authors describe here
a minimally invasive nerve- and muscle-sparing technique to decompress the
occipital nerves.

Methods: The results in terms of reduction of migraine days per month, use of
medications, pain evaluation, and decrease in Migraine Headache Index were
analyzed by means of a retrospective chart review of 87 patients who underwent
nerve- and muscle-sparing surgical decompression of the greater and lesser
monolateral or bilateral occipital nerves in their institution and were followed
up for at least 12 months. The surgical technique is described in detail.
Results: Surgical decompression significantly reduced occipital neuralgia bur-
den (atleast 50% improvement) in 91% of patients, with 45% reporting a com-
plete remission of occipital pain. Days with pain per month decreased by 80%,
chronic background pain intensity decreased by 81%, and pain intensity dur-
ing crisis decreased by 76%. Accordingly, drug use dropped by approximately
70%. Only minor complications were reported in four patients.

Conclusions: The described technique could contribute to and further support
surgical decompression as the first option among the invasive approaches to treat
occipital neuralgia. Results corroborate previous findings, adding a less-invasive,
nerve- and muscle-sparing approach.  (Plast. Reconstr. Surg. 151: 169, 2023.)
CLINICAL QUESTION/LEVEL OF EVIDENCE: Therapeutic, IV.

ccording to the latest version of the
International  Classification — of  Headache
Disorders, published in 2018, occipital neu-
ralgia is a neuropathy of the occipital nerves. The
diagnostic criteria include unilateral or bilateral
stabbing, intense, paroxysmal pain in the distribu-
tion of the greater, lesser, and/or third occipital

From the 'Division of Aesthetic and Migraine Surgery,
Global Medical Institute; and®Department of Newrosciences,
Division of Plastic Surgery, University of Padua.

Received  for publication January 18, 2021; accepted
January 13, 2022.

Copyright © 2022 The Authors. Published by Wolters
Kluwer Health, Inc. on behalf of the American Society of
Plastic Surgeons. All rights reserved. This is an open-access
article distributed under the terms of the Creative Commons
Attribution-Non Commercial-No Derivatives License 4.0
(CCBY-NC-ND), where it is permissible to download and
share the work provided it is properly cited. The work cannot
be changed in any way or used commercially without permis-
sion from the journal.

DOI: 10.1097/PRS.0000000000009777

www.PRSJournal.com

nerves. Criteria include that the pain can be eased
temporarily by local anesthesia blocks of the
affected nerves.!

Occipital neuralgia can coexist with a wide vari-
ety of headache syndromes, and it is considered
rather rare (3.2 per 100,000) as an idiopathic, iso-
lated condition.” Occipital neuralgia is frequently
seen in association with other types of chronic
migraines, and it can develop after whiplash
injuries and previous operations in the occipital
region.”

Although occipital neuralgia is well charac-
terized and widely accepted as a disabling neu-
ropathy, no consensus exists on the treatment
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algorithm among specialists. Therapy is usually
started with over-the-counter medications and
may require escalation to prescription analgesics,
narcotics, and more invasive approaches.”

From the review of the scientific literature
about the results of invasive options available for
occipital neuralgia, surgical decompression seems
to be the most effective, with a greater than 80%
long-term success rate, as indicated by at least 50%
improvement in migraine days, intensity, and dura-
tion calculated by the Migraine Headache Index.™

The two largest case series to date about surgical
decompression of the occipital nerves (Ducic etal.,
who followed 209 patients’; and Ascha et al., who
followed 176 patients’) report 80.5% and 86.2%,
respectively, having more than 50% improvement,
with a significant 43.5% and 52%, respectively,
among those with complete remission.

Several anatomical studies have been published
on the occipital nerves, describing the critical com-
pression points along their trajectory.”"* Kwon et
al,'” using Sihler staining, show the anatomical
complexity and imbrication between the greater,
lesser, and third occipital nerves and the occipital
artery. This study shows that main sensitive nerve
branches converge in a region described by Janis
et al. as points 5 and 6,° which is where the greater
occipital nerve pierces the nuchal line and inter-
sects the occipital artery. Nerves travel then in a
superolateral direction, corresponding to the occip-
ital-temporal trajectory of the pain experienced by
most patients with occipital neuralgia.

This area, where nerves are compressed by ten-
dinous and fascial structures, corresponds to one
of the most tender points pointed out by patients
with occipital neuralgia. Based on all these criti-
cal anatomical observations, and the previously
described surgical approaches, we here describe
the outcome of a modified technique that allows
the preservation of nerves and muscle.

Selection of the Candidates

Patients were either self-referred, or referred
by a neurologist, pain specialist, or general prac-
titioner after failing to respond in a satisfactory
manner to abortive and disease-modifying medi-
cations for at least 1 year. Diagnosis was confirmed
by a constellation of symptoms consistent with
occipital neuralgia and selective blocks of the
occipital nerves.'*'” Positive response was consid-
ered when symptoms temporarily improved (at
least >50% improvement). The block (2.5 cc of
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a mixture of 1% lidocaine and 10 mg of triam-
cinolone) was administered through a 30-gauge
needle in the area between the lateral edge of the
trapezius and the medial edge of the sternocleido-
mastoid muscle, just below the nuchal line.

Surgical Technique

After marking the incision line across the
most tender point with the patient sitting upright,
the patient is placed in lateral (in case of one-
sided occipital neuralgia) or prone (for bilateral
occipital neuralgia) position. Local anesthesia
is injected (5 cc of lidocaine with epinephrine)
along the incision line. An oblique, beveled, 3.5-
cm incision is made along the bisector between
the nuchal line and the lateral edge of the trape-
zius a few millimeters caudal to the nuchal line at
its most proximal and medial end. Through this
access, the common tendinous insertion of the
trapezius and sternocleidomastoid muscles at the
nuchal line, which usually splits into two layers
comprising the nerve fibers, is released (Fig. 1,
lefty [See Video 1 (online), which demonstrates
the release of the nuchal line. The greater and
lesser occipital nerves and the occipital artery are
exposed. This case demonstrates the same anat-
omy shown in Fig. 2 and represents the surgical
step between Fig. 2, left, and Fig. 2, center.] The
occipital nerves often show signs of compression
(change in color and caliber) at this level (Fig. 1,
right). The more proximal compression points
of the greater occipital nerve, such as the pas-
sage under the trapezius (trapezius tunnel) and
through the semispinalis capitis muscle are visu-
alized and addressed by means of fasciotomies
along the course of the nerve fibers (Fig. 2, left).
[See Video 2 (online), which demonstrates the
proximal release of the greater occipital nerve
from the semispinalis capitis fascia. This case dem-
onstrates the same anatomy shown in Fig. 2 and
it represents the surgical step between Fig. 2, left,
and Fig. 2, center.] The proximal and distal com-
pression points along the lesser occipital nerve
are also addressed so that both occipital nerves
are released (Fig. 2, center). The greater and lesser
occipital nerves are decompressed proximally
using a custom-made lighted retractor (Electro
Surgical Instrument Company, Rochester, NY,
designed by Dr. Robert Hagan, St. Louis). At
the end of the procedure the greater and lesser
occipital nerve fibers are free from any mechani-
cal compression or tethering points along their
course. No muscle fibers are transected, and
only fasciotomies in the proximal trapezius (and
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Fig. 1. (Left) Release of the nuchal line fibrous-tendinous tissues compressing the occipital nerves. (Right) The greater occipital
nerve is completely released distally from the superficial layer of the nuchal line (retracted by forceps). Note the change in color
and caliber of the nerve at the former compression point and the thickness of the superficial layer of the nuchal line.

Fig. 2. (Left) Proximal release of the trapezius fascia above the greater occipital nerve. (Center) The greater and lesser occipital
nerves are decompressed. (Right) Decompression of the conflicts with the occipital artery, veins, and lymph nodes.

if needed, the semispinalis capitis) and sterno-
cleidomastoid muscles are performed along the
trajectory of the nerves. This access allows for
visualization of the main branches of the greater
occipital nerve, lesser occipital nerve, their com-
municating fibers, the occipital artery, and lymph
nodes. When occipital artery and lymph nodes
are found in contact with the nerves, these struc-
tures are gently pushed away (Fig. 2, right). The
adventitial and periarterial tissues between the
nerve, the lymph nodes, and the artery, rich in
afferent and efferent autonomic nervous system
fibers, is stripped in all cases.

When a not otherwise addressable conflict
is found (such as a branch of the artery pass-
ing through the nerve fibers), this segment
is divided as described previously.” Before clo-
sure, nerve blocks are performed using a mix-
ture of 1% lidocaine with epinephrine and
0.5% Chirocaine (AbbVie, Chicago, IL) sprayed
directly on the nerves. When the procedure has
been chosen to be performed under local anes-
thesia, the patient is asked to move their head
to make sure decompression is complete. The
superficialis fascia is repaired with two subcuta-
neous tissue advancement flaps without tension
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closed with 4-0 Monocryl (Ethicon, Inc., a
Johnson & Johnson company, Bridgewater, NJ).
The soft-tissue flap is raised above the nerve
fibers by liberating in the cranial and caudal
direction approximately 1 to 2 cm of subcutane-
ous tissues centered on the superficialis fascia.
The flap does not cross any nerve fiber, as it is
used as a protection layer from skin during heal-
ing. Skin is repaired with 5-0 Monocryl (Ethicon,
Inc., Johnson & Johnson). Dressing is made
with Opsite Spray (Smith & Nephew, Watford,
United Kingdom) and compresses. The proce-
dure takes less than 1 hour.

Twenty-two patients (25.3%) were treated
under pure local anesthesia. Twelve patients
(18.8%) were treated under local anesthesia and
sedation. Most patients (n = 32) treated under
local anesthesia with or without sedation had
monolateral occipital neuralgia. Two patients
with bilateral occipital neuralgia were treated
under local anesthesia in two separate operations.
Patients were asked to manifest any discomfort,
so that local anesthesia could be added when
needed. No difficulties during dissection were
found under local anesthesia and no procedure
had to be aborted. General anesthesia was cho-
sen in 53 patients (60.9%) with bilateral occipital
neuralgia.

Outcome Measures

We performed a retrospective review of the
charts from 100 consecutive patients treated in
our institution for occipital neuralgia. Eighty-
seven patients were included. Average age
was 45.5 years (range, 20 to 86 years), and the
female-to-male ratio was 2.5:1. Thirty-two patients
had unilateral occipital neuralgia, and 55 were
affected bilaterally. Most of the patients included
in this study had some type of previous trauma,
such as a whiplash or direct contusion on the
occipital region, with preservation of sensation.
The trauma may or may not be correlated to
the onset or worsening of the symptoms. Those
(n=13) with direct nerve injuries, such as postsur-
gery, postneurectomy, postrhizotomy, and post—
occipital neurostimulator implantation patients,
with loss of sensation and end-stump neuroma
formation, were excluded.

The minimum follow-up time was 12 months
(average, 18.5 months). The days with pain per
month and the use of drugs per month [divided
into abortive or acute (ie, triptans and nonsteroi-
dal anti-inflammatory drugs) and disease-modify-
ing] were noted before and after surgery (at the
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time of the last visit). Pain was assessed using a
visual analogue scale from 0 to 10, with 0 being
absence of pain and 10 being the worst pain imag-
inable. At follow-up, all patients had to bring their
migraine journal, detailing the days, intensity of
the crisis and background pain, duration of pain,
and type and quantity of drugs used. Preoperative /
postoperative levels were compared.

The Migraine Headache Index was measured
[days/months with pain x intensity (0 to 10)
x duration (fraction of 24 hours)] and this was
compared with the baseline (preoperative) index
value.”" The overall improvement in the Migraine
Headache Index was quantified from 0% to 100%
and classified as follows: 0% to 50%, no significant
improvement; 50% to 79%, significant, moder-
ate improvement; 80% to 99%, significant, major
improvement; and 100%, complete remission.
The analysis of the results was approved by an
internal review board. Electronic charts were ana-
lyzed by a biostatistician independent of the study.

Two-tailed paired ¢ tests were used to compare
days with migraine, intensity of pain, and drug
use measured before surgery (baseline) and at
the last visit. A value of P < 0.05 was considered
significant. Surgical complications were reported.

First, we quantified whether occipital decom-
pression surgery as described above had an impact
on headaches days. Patients with occipital neural-
gia typically have chronic background pain and
crisis of more intense pain and shorter duration.
The chronic pain days decreased from an aver-
age of 25 to 4.3 (P< 0.01), exhibiting a significant
80.5% reduction (5.8-fold) (Fig. 3, above, left). The
pain crisis days per month passed from 19 to 3.7
(P<0.01), corresponding to an 82.8% reduction
(5.1+fold) (Fig. 3, above, right).

Second, we evaluated pain intensity. Patients
felt on average a background pain intensity of 3.7
of 10, whereas after surgery, the pain decreased
to 0.7 of 10 (P< 0.01), corresponding to a 76.1%
reduction (5.2-fold) (Fig. 3, below, left). Pain inten-
sity peaks during crises passed from 8.8 of 10 to
2.1 of 10 after surgery (P < 0.01), correspond-
ing to a significant reduction by 81.1% (4.2-fold)
(Fig. 3, below, right).

The decrease in headache days and inten-
sity mirrored the decreased drug use. The use of
nonsteroidal anti-inflammatory drugs decreased
from 25.3 to 7.7 pills per month (main drug used
ibuprofen and equivalents, 69.7% reduction, 3.3-
fold, P < 0.01, not shown). Patients with occipital
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Fig. 3. (Above, left) After a minimum follow-up of 12 months, we observed a 5.8-fold decrease in days per month
with background chronic pain, corresponding to an 80.5% improvement. (Above, right) the days with pain crisis per
month decreased 5.1-fold, corresponding to an improvement of 82.8%. (Below, left) Average chronic, background
pain intensity decreased after surgery 5.2-fold, corresponding to a 76.1% improvement. (Below, right) Pain intensity
peaks during crises decreased 4.2-fold, corresponding to an 81.1% improvement (*P < 0.01).

neuralgia may have other forms of headaches
such as chronic migraines. These patients most
often use triptans to improve their global pain.
The use of triptans among our patient popula-
tion decreased from 14 pills per month to 2.7 pills
per month (P < 0.01) (80.6% reduction, 5.2-fold,
not shown). Patients are also often given disease-
modifying drugs (including antiepileptics, anti-
depressants, beta-blockers, and anti—calcitonin
gene-related peptide antibodies to decrease the
general burden of the headaches). Fifteen of the
46 patients using disease-modifying drugs could
stop 1 year after surgery, and among the other 31
patients, 15 could reduce the doses by more than
50% (not shown). Seven of 87 patients were on
morphine derivatives before surgery, of which five
could completely stop and two could reduce more
than 50% the intake after surgery (not shown).
The overall improvement in Migraine
Headache Index after surgery was divided into
global and occipital. Global is the general evalu-
ation of patients with other triggers or types of
headaches in addition to occipital neuralgia.
The analysis of the global improvement showed

81.5% of patients exhibiting more than 50%
improvement, with 17.3% of patients exhibiting
complete remission of all headaches, 42% of the
patients showing 80% to 99% improvement, and
22.2% showing 50% to 79% improvement. 18.5%
of patients did not show any significant global
improvement. No patients reported a worsening
of the symptoms (Fig. 4, left).

The impact on occipital pain relief was higher
than the global improvement. The significant
occipital pain improvement was 91%, with 45% of
patients showing a complete remission of occipi-
tal symptoms; 28% showing significant, major
improvement; and 18% showing significant, moder-
ate improvement. Nine percent of the patients did
not show any improvement. No patients reported a
worsening of the symptoms (Fig. 4, right).

Only minor complications occurred. Four
patients required postsurgery scar revision, all
under local anesthesia. One patient had partial
wound dehiscence, probably because of reaction
to resorbable suture; and three patients devel-
oped pain around the surgical incision, probably
because of excessive scarring.

173



Plastic and Reconstructive Surgery ® January 2023

100
90
80
70
60
50
40
30
20
10

Global Headache Improvement

18
9

Occipital Neuralgia
Improvement

B <50% improvement m 50-79% Improvement

m 80-99% Improvement

100 % Improvement

Fig. 4. (Left) The Migraine Headache Index was used as a measure of occipital and global relief.
The analysis of the global improvement (taking into consideration other forms of headaches in
the same patients other than occipital neuralgia) showed 81.5% of patients exhibiting more than
50% improvement, with 17.3% of patients having complete remission of all headaches, and 42%
of the patients showing 80% to 99% improvement; 18.5% of patients did not show any significant
improvement. No patients reported a worsening of the symptoms. (Right) Ninety-one percent of
patients had significant occipital pain relief, with 45% of patients showing a complete remission
of occipital symptoms and 28% showing improvement between 80% and 99%. Nine percent of
the patients did not show any occipital pain improvement. No patients reported a worsening of

the symptoms.

DISCUSSION

We describe here a minimally invasive approach
to decompress the greater and lesser occipital
nerves to improve occipital neuralgia. Results from
this nerve- and muscle-sparing approach show sig-
nificant improvement in headache days, pain inten-
sity, use of drugs, and overall occipital headache
burden in more than 90% of the patients, with 45%
presenting a complete remission, at a minimum
follow-up of 12 months. Although results resemble
previously reported ones, this technique does not
require general anesthesia and offers the advantage
of being muscle and nerve sparing and thus is less
invasive compared with other approaches.

We observed that most patients with occipital
neuralgia can point with one fingertip to the pit
between the trapezius and the sternocleidomas-
toid muscles to indicate the origin of pain."” We
define this zone as the occipital triangle, where
the greater and lesser occipital nerve neurovas-
cular bundle is compressed by fascial and ten-
dinous structures and directly accessible."” The
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triangle is located between the nuchal line supe-
riorly; the proximal lateral border of the trape-
zius muscle medially; and laterally, the proximal
medial border of the sternocleidomastoid mus-
cle (Fig. 5).*

The described technique primarily addresses
the conflicts between the tendinous insertion of
the neck muscles and their fascia with the occipital
nerves. Nerve and muscular structures are spared
while releasing the mechanical component of the
disease that is untreatable by physical or pharma-
cologic approaches (including botulinum toxin
type A). A recent publication from Gfrerer et
al. shows chronic inflammation and fibrotic and
thickened trapezius fascia (approximately 3 mm
thick) at this level in 94% of the cases, as opposed
to normal semispinalis capitis muscle found in all
operated patients with occipital neuralgia.”’ This
observation and the results from the technique
described here support the hypothesis that fascial
structures play a significant role in the mechani-
cal cause of this disease. The release of the nuchal
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Fig. 5. The anatomy of the occipital triangle, the greater and lesser occipital nerves, occipital artery (and veins), and
lymph nodes can be accessed in an area between the proximal edge of the trapezius medially, the nuchal line proxi-
mally, and the sternocleidomastoid muscle laterally. (Reproduced with permission from Pietramaggiori G, Thierrin L,
Scherer S. Surgical anatomy and diagnosis of peripheral nerve compression and injury. In: Pietramaggiori G, Scherer
S, eds. Minimally Invasive Surgery for Chronic Pain Management: An Evidence-Based Approach. Cham, Switzerland:

Springer; 2020.)

line represents an extension of compression point
5 described by Janis et al. as the point where the
nerve pierces the trapezius fascia at its insertion
into the nuchal line.® Sometimes, the course of
the greater and lesser occipital nerves below the
nuchal line is several millimeters long, requiring
release beyond the trapezius tunnel. We define
here for completeness as point 5a the release of
the nuchal line along the greater and/or lesser
occipital nerve fibers distal to the trapezius tunnel.

Compression and neuropathy of the greater
and lesser occipital nerve are considered respon-
sible for most of the occipital neuralgia symp-
toms. Two main surgical approaches have been
described to decompress the occipital nerves:
the midline approach as described by Guyuron
et al.*'® and the transverse approach originally
described by Ducic et al.’” Although the ver-
tical approach requires two additional inci-
sions to address the lesser occipital nerve when
indicated, the transverse approach allows for

decompression of both occipital nerves though
one incision.

The described technique represents a fur-
ther development of the transverse approach
described by Ducic et al.” with the following dif-
ferences: (1) the incision is oblique instead of
transverse and more cranial (a few millimeters
caudal to the nuchal line instead of 3 cm below)
directly exposing compression points 5 and 6; (2)
the oblique incision is shorter, 3.5 cm instead of
5 to 6 cm or several centimeters in the variant
described by Afifi et al.,” maximally preserving
lymphatic drainage and sensitive nerve endings;
(3) both the greater and lesser occipital nerves
are explored and decompressed, and no nerve
or muscle fibers are transected; (4) only fascioto-
mies (of the trapezius and semispinalis muscles)
along the trajectory of the nerve fibers are per-
formed, and the semispinalis muscle is entirely
preserved; and (5) no rectangular fat flaps and
only advancement subcutaneous flaps are raised,
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Confirmed Occipital Neuralgia diagnosis
International Classification of Headache Disorders (ICHD 3, 2018)

Physical Therapy
(muscle Triggers)

v

Pharmacological Management
(Abortive and Disease Modifying drugs, including BTXA)

v

Surgical Decompression

v

Pharmacological Management
(post decompression)

v

Occipital Neuromodulation

v

Surgical and Non-surgical Non-Sparing Nerve Approaches
(Peripheral Neurectomy, Radiofrequency, Cryotherapy, Rhizotomy, etc)

Fig. 6. The proposed algorithm for treatment of occipital neuralgia. After failure of noninvasive
physical and pharmacologic approaches, a nerve- and muscle-preserving decompression can be
attempted. In case of nonsignificant (<50%) improvement after decompression surgery, pharma-
cologic approaches may become effective. In the absence of satisfactory response from medica-
tions, a neurostimulator may be tested. Only after failure of the neurostimulator should more
invasive and nerve destructive methods eventually be used, with the added risk to generate neu-
rogenic, neuroma-type pain, which may further complicate pain management.

with overall less secondary tissue injury and dead
space creation.

Although nerve-preserving decompression is
chosen by most authors to address greater occipi-
tal nerve neuralgia at least as the first option, the
surgical approach for lesser occipital nerve neural-
gia ranges from nerve-conserving decompression
techniques'* to resection of the lesser occipital
nerve.” The third occipital nerve, of which the
role in occipital neuralgia is still debated, is pri-
marily treated by transection or avulsion.” In our
practice, no nerves are transected unless proven
to be already irreversibly injured, including the
third occipital nerve.

Results from this study and others reported
in the literature exhibit over 80% positive to
excellent outcome™® and only minor complica-
tions from surgical decompression of the occipi-
tal nerves. Because occipital decompression has
shown superiority to other invasive approaches
(eg, radiofrequency, phenolization, cryotherapy,
implantation of an occipital neurostimulator, and

176

rhizotomy), it should be considered where avail-
able before less effective and more destructive
methods, which also have higher rates of compli-
cations.”** We hope that this study, focused on a
minimally invasive, nerve- and muscle-preserving
technique, will help support this algorithm across
medical specialties taking care of patients with
occipital neuralgia (Fig. 6).

This article describes a safe and cost-effective
surgical technique to address occipital neural-
gia. The technique spares the nerve and muscu-
lar structures with outcomes comparable to the
previously, more invasive approaches. Through a
single incision, both of the main occipital nerves
(greater and lesser occipital nerves), the occipi-
tal artery, and the occipital lymph nodes can be
visualized. The nerves can be decompressed
proximally and distally, addressing all the previ-
ously described compression points under local
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anesthesia, without partial muscle excisions or
excessive subcutaneous flaps, decreasing the
procedure time and costs and accelerating the
recovery.
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