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Background: It is important to understand the anatomical relationship between the medial
and lateral branches of superficial radial nerve (SRN) and the first dorsal compartment to
prevent and minimize possible injury to these nerves during various procedures around the tip
of radial styloid process (RSP).

Objective: To delineate the anatomical location of the SRN in relation to the extensor pollicis
brevis (EPB) and abductor pollicis longus (APL) tendons.

Study Design: Observational study.
Setting: Academic medical center.

Methods: The width of the first dorsal compartment, distance between the EPB tendon and
the closest medial branch of the SRN, and distance between the APL tendon and the closest
lateral branch of the SRN were measured. The distances were measured at the RSP (the tip of
the RSP) and RSP+1 (1 ¢cm proximal to the tip of the RSP) levels.

Results: The median distances between the EPB tendon and the closest medial branch of the
SRN at the RSP and RSP+1 were 6.0 mm (range: 1.6 = 11.0 mm) and 3.2 mm (range: -2.0 —
9.4 mm), respectively. The median distances from the APL tendon to the closest lateral branch
of the SRN at the RSP and RSP+1 were -2.0 mm (range: -9.0 — 8.4 mm) and 1.0 mm (range:
-7.2 — 8.0 mm), respectively. A high percentage of overlap (up to 59%) was observed between
the lateral branch of the SRN and the APL tendon.

Limitation: This study is limited by its small sample size.

Conclusion: Due to the anatomical proximity of the branches of the SRN and the first
dorsal compartment around the RSP, physicians must be cautious during procedures near this
location. It is important to approach from above the EPB, rather than from above the APL,

when performing blind procedures, although ultrasound guidance is preferable.

Key words: Superficial radial nerve, abductor pollicis longus, extensor pollicis brevis, cadaver;
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tis well known that the superficial radial nerve (SRN)
lies over the anterior surface of the radius and ulna
in the distal third forearm, after piercing through
the deep fascia of the brachioradialis and extensor

carpi radials longus muscle. As it extends distally, it
bifurcates into the lateral and medial branches: the
lateral branch extends along the dorsoradial side of
the thumb, while the medial branch continues distally
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and divides into branches that supply the ulnar side of
the thumb, dorsum of the hand, and the radial 2.5 - 3.5
fingers (1). Furthermore, as the SRN crosses the lateral
surface of the distal radius, it runs adjacent to the
first dorsal compartment of the wrist. The first dorsal
compartment is composed of the abductor pollicis
longus (APL) and extensor pollicis brevis (EPB) tendons,
which are enclosed within synovial tendon sheaths and
play a role in thumb motion. People performing tasks
that require frequent finger motions often experience
pain in the dorsal wrist compartment due to synovitis
and tendinopathy caused by friction from overuse of the
fingers and wrists. Among the 6 dorsal compartments
of the wrist, the first dorsal compartment is the most
common site for such problems; therefore, procedures
involving this area are commonly required. During
these procedures, the adjacent SRN may be vulnerable
to injury. In addition, treatment of diseases of the first
dorsal compartment, such as simple injections for De
Quervain’s disease, operative incisions for percutaneous
placement of external fixation pins in the distal radius,
and port insertion for arthroscopic surgery of the wrist
(2), may also injure the adjacent SRN. Such injury can
cause sensory deficits in the innervating territory; in rare
cases, it leads to the formation of painful neuromas (3).

To prevent iatrogenic SRN injury around the wrist,
it is crucial to know the anatomical relation between
the SRN and the APL and EPB tendons around the radial
styloid process (RSP). However, few studies have identi-
fied the anatomical proximity of these structures, or
suggested a safe approach for performing procedures
in this area. Through fresh cadaver dissection, this study
aimed to delineate the anatomical relationship be-
tween the SRN and tendons of the first dorsal compart-
ment, and suggest a safe approach for interventions or
procedures performed around the RSP.

METHODS

Participants

Seventeen wrists from 9 fresh cadavers (6 men, 3
women), with no known history of disease or trauma
around the wrist, were dissected. The median age of
the cadavers was 70 years, with a range of 58 - 98
years. One limb was excluded due to its poor state of
preservation.

Methods
Seventeen arms were dissected to expose the SRN
and tendons of the first dorsal compartment. Firstly, the

branching patterns of the SRN were analyzed around
the wrist and forearm, and the contribution of the
lateral antebrachial cutaneous nerve to the SRN was
assessed. Secondly, as schematically shown in Fig. 1, the
following anatomical parameters between the branches
of the SRN and tendons of the first dorsal compartment
were measured: the width of the first dorsal compart-
ment (FC), which includes the APL and EPB tendons; the
distance between the APL tendon and the closest lat-
eral branch (LB) of the SRN (APL_LB); and the distance
between the EPB tendon and the closest medial branch
(MB) of the superficial radial nerve (EPB_MB). All of the
parameters were measured using Vernier calipers at 2
levels, viz., the tip of the radial styloid process (RSP) and
1 ¢m proximal to the tip of the radial styloid process
(RSP+1). Each parameter was labeled 1, when measured
at the RSP level, and 2, when measured at the RSP+1
level. APL_LB and EPB_MB were recorded in negative
values when the branches of the SRN and the tendons
of the first dorsal compartment overlapped or crossed
over. In other words, if the lateral branch of the SRN
was lateral to the APL tendon, APL_LB was recorded as
a positive value, whereas if it was located medial to the
lateral margin of the APL tendon, it was recorded as
negative values. Likewise, EPB_MB was recorded as a
positive value if the medial branch of the SRN was me-
dial to the EPB tendon and was recorded as a negative
value if this branch was located lateral to the medial
margin of the EPB tendon.

Statistical Analysis

The statistical analysis was performed with SPSS
version 21.0 (SPSS Inc., Chicago, IL, USA). Data are pre-
sented as median and ranges. Comparisons between
RSP and RSP+1 levels were examined using Wilcoxon
signed rank test.

REsuLTs

The branching patterns of the SRN were deter-
mined (Table 1). They were classified into 5 types, ex-
cluding 2 cases of variations. Among the 17 wrists, 2
wrists from different cadavers demonstrated anatomi-
cal variations, where the lateral antebrachial cutaneous
nerve of the forearm replaced the lateral branch of the
SRN (Fig. 2). In these cases, the SRN had a single branch
that supplied only the areas compatible with that of
the medial branch found in most of the other cadav-
ers. The 5 branching patterns were 1) single medial and
lateral branches at both the RSP and RSP+1 levels (11
wrists; Fig. 3A); 2) single lateral branch and 2 medial
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Fig. 1. Anatomical measurements around lateral wrist: the width of the first dorsal compartment at the tip of the radial styloid
process (RSP) and 1 cm proximal to the tip of the radial styloid process (RSP+1) (FCI and F'C2, respectively); the distance
between the extensor pollicis brevis tendon (EPB) and the closest medial branch of superficial radial nerve at RSP and RSP+1
(EPB_MBI and EPB_MB?2, respectively); the distance between the abductor pollicis longus tendon (APL) and the closest lateral
branch of superficial radial nerve at RSP and RSP+1 (APL_LBI and APL_LB2, respectively).

Table 1. Number of branches of superficial radial nerves at both levels.

RSP RSP+1
Case | Gender | Age | Side
No of LB | Noof MB | APL_LB | EPB_MB | No of LB | No of MB | APL_LB | EPB_MB
1 F 67 IL 1 1 8.4 7.8 1 1 8.0 3.8
1 F 67 R 1 1 24 6.0 1 1 0.0 0.8
2 F 83 1L 1 1 -3.0 59 1 1 1.0 3.2
2 F 83 R 1 1 -2.4 5.3 1 1 1.0 3.8
3 F 98 IL 1 1 -2.0 43 1 1 -1.9 2.0
3 F 98 R 1 1 -2.0 4.3 1 1 -1.9 2.0
4 M 58 L 1 1 -3.0 5.0 1 1 -2.0 0.0
4 M 58 R 1 3 0.0 11.0 1 1 2.4 5.8
5 M 60 1L 1 1 -4.0 99 1 1 =27 52
5 M 60 R 1 1 -2.7 7.8 1 1 -1.4 4.6
6 M 69 IL 1 1 0.0 10.4 1 1 1.4 9.4
6 M 69 R 1 1 1.3 8.6 1 1 2.8 6.0
7 M 72 R 1* 2 -5.0 7.0 1 1 -34 4.0
8 M 79 L 1* 2 -3.0 6.0 1 1 52 3.2
8 M 79 R 1 2 2.0 3.0 1 1 6.0 2.0
9 M 70 L 1 3 1.0 1.6 1 2 2.6 -2.0
9 M 70 R 2 2 -9.0 3.0 2 2 =7t 2.4

RSP, the tip of the radial styloid process; RSP+1, 1 cm proximal to the tip of the radial styloid process; No of LB, lateral branch number of radial
superficial nerve; No of MB, medial branch number of radial superficial nerve; APL_LB, the distance between abductor pollicis longus (APL) ten-
don and the closest lateral branch; RSP, the tip of the radial styloid process; EPB_MB, the distance between extensor pollicis brevis (EPB) tendon
and the closest medial branch. If the lateral branch of the SRN was lateral to the APL tendon, APL_LB was recorded as a positive value, whereas if
it was located medial to the lateral margin of APL tendon, it was recorded as negative values. Likewise, EPB_MB was recorded as a positive value
if the medial branch of the SRN was medial to the EPB tendon and was recorded as a negative value if this branch was located lateral to the medial
margin of EPB tendon. Asterisks indicate that lateral antebrachial cutaneous nerve substitute for lateral branch of superficial radial nerve.
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branches that bifurcated between the RSP and RSP+1
positions (Fig. 3B); 3) single lateral branch and 3 medial
branches which trifurcated between the RSP and RSP+1
positions (Fig. 3C); 4) single lateral branch and 3 medial
branches which first bifurcated proximal to RSP+1 and
divided into 3 branches between the RSP and RSP+1 po-
sitions (Fig. 3D); and 5) 2 medial and 2 lateral branches
which both bifurcated proximal to the RSP+1 position
(Fig. 3E).

The median, minimum, and maximum values of the
anatomical measurements are shown in Table 2. The
median width of the first dorsal compartment was 7.2
mm at the RSP and 7.6 mm at the RSP+1. The median
distance between the EPB tendon and the closest SRN
medial branch was 6.0 mm at the RSP (range: 1.6 - 11.0
mm) and 3.2 mm at the RSP+1 (range: -2.0 — 9.4 mm).
The median distance between the APL tendon and
the closest SRN lateral branch was -2.0 mm at the RSP
(range: -9.0 — 8.4 mm) and 1.0 mm at the RSP+1 (range:
-7.2 — 8.0 mm) position. The EPB tendon and the medial
branch only overlapped at the RSP+1 level in 1 of 17
cases. On the other hand, the APL tendon and lateral
branch of the SRN overlapped in 10 of 17 cases at the
RSP level and in 7 of 17 cases at the RSP+1 level, which
amounts to approximately half of the cases.

Discussion

In this cadaver study, the anatomical proximity
between the SRN and the tendons of the first dorsal
compartment of the wrist was confirmed. As seen in
Table 2, the lateral branch of the SRN and the APL ten-
don were located within 8.4 mm (maximum value) of
each other, and showed a high percentage of overlap.
This implies that there is a strong possibility of a SRN
injury occurring during procedures approaching within
8.4 mm of the APL tendon. Additionally, the medial
branch of the SRN was located within 11.0 mm (maxi-
mum value) medial to the EPB tendon, with only one
case of overlap. Thus, it is safer to avoid procedures and
incisions within a maximum of 8.4 mm lateral to the
APL tendon and 11.0 mm medial to the EPB tendon at
the RSP and RSP+1 levels.

However, in the case of corticosteroid injections for
de Quervain’s disease within the first dorsal compart-
ment at the RSP (4,5), a different approach is required.
It is recommended that the EPB tendon, which has a
low percentage of overlap with the nerve based on
our study, be palpated before injection. The injection
should be administered immediately above or imme-
diately medial to the EPB during blind procedures, or
preferably while using ultrasound for guidance. When

(yellow arrowheads).

Fig. 2. Lateral antebrachial cutaneous nerve (blue arrowheads) substitutes for the lateral branch of superficial radial nerve
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Fig. 3. Branching types of the SRN. A) Single medial and lateral branches of the SRN at both the RSP and RSP+1 levels. B)
One lateral and 2 medial branches of the SR, which bifurcated between the RSP and RSP+1 positions. C) One lateral branch
and 3 medial branches of the SRN, which trifurcated between the RSP and RSP+1 positions. D) One lateral branch and 3
medial branches of the SRIN, which first bifurcated proximal to the RSP+1 and divided into 3 branches between the RSP and
RSP+1 levels. E) Two medial and 2 lateral branches of the SRIN, which both bifurcated proximal to the RSP+1 position.

making incisions around this area, a skin-only incision
followed by a blunt dissection is recommended in order
to prevent nerve injury (6).

Although several cadaver studies have investigated
the anatomical course of the SRN to date (3,6-8), all
these studies were conducted using embalmed cadav-
ers fixed with formalin. In contrast, fresh cadavers
preserved in a freezer without any chemical fixation or
intervention were dissected in this study. This is there-
fore the first fresh cadaver study investigating the ana-
tomical course of the SRN in relation to the first dorsal

compartment. Moreover, in contrast to previous studies
on SRN neuropathy, this study reports the anatomical
relationship between the SRN and the first dorsal com-
partment of the wrist in terms of exact distance, while
also describing the branching patterns of the SRN. Al-
though Ali and his colleagues (9) reported a safe zone
to avoid SRN injury with Kirschner wire fixation for
distal radius fracture with a cadaveric study, this study
provides precise guidelines to approach procedures or
operations conducted around the RSP of the wrist, with
a view to avoiding nerve injury.

www.painphysicianjournal.com
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Table 2. Relative location between branches of the superficial radial nerve and tendons in the first dorsal compartment according to

levels.
APL_LB EPB_MB
RSP RSP+1 P-value RSP RSP+1 P-value
Median value -2.0 1.0 0.002 6.0 3.2 0.000
Minimal value -9.0 -7.2 1.6 -2.0
Maximal value 84 8.0 11.0 9.4

EPB_MB, the distance between the extensor pollicis brevis (EPB) tendon and the closest medial branch; APL_LB, the distance between the abduc-
tor pollicis longus (APL) tendon and the closest lateral branch; RSP, the tip of the radial styloid process; RSP+1, 1 cm proximal to the tip of the

radial styloid process.

If the lateral branch of the SRN was lateral to the APL tendon, APL_LB was recorded as a positive value, whereas if it was located medial to the
lateral margin of the APL tendon, it was recorded as negative values. Likewise, EPB_MB was recorded as a positive value if the medial branch of
the SRN was medial to the EPB tendon and was recorded as a negative value if this branch was located lateral to the medial margin of EPB tendon.

Even when wrist surgeons and procedure admin-
istrators are careful in their procedures or operations
around the distal radius, SRN injury may inadvertently
occur. During surgery for de Quervain’s disease, the
SRN may be injured in 27% of patients (10). Open or
arthroscopic harvesting of the radial artery for coronary
artery bypass grafting, insertion of Kirschner wires for
wrist fractures, and intravenous injection for adjacent
cephalic vein can lead to SRN injury (11-13). Damage
to the SRN may occur in the main trunk or its branches,
and in the medial and lateral branches. The location
of pain and abnormal sensation, such as hypoesthesia
or paresthesia, can be different according to lesion
site of the SRN. Damage to the main trunk of the SRN
is expressed on the dorsal side of hand, thumb, and
index finger; damage to medial branch of the SRN is
expressed on the dorsomedial aspect of the thumb and
the dorsum of the index finger and hand; damage to
the lateral branch of the SRN is expressed on the dorso-
lateral side of the thumb and hand (14). Tinel's sign is
positive at the site of the nerve injury. Superficial radial
neuropathy symptoms may be confused with symptoms
of de Quervain’s tenosynovitis. The latter produces
pain and signs of inflammation around the distal ra-
dial forearm and wrist. However, in case of superficial
radial neuropathy, true sensory symptoms, including
numbness or paresthesia, are developed. Occasionally,
patients with de Quervain’s tenosynovitis may develop
superficial radial neuropathy probably due to by-
stander inflammation involving the SRN (15). Complex
regional pain syndrome (CRPS) can develop after injury
orirritation of the SRN in patients who are treated with
external fixators or who have radial incisions for distal
radius fracture. In patients with CRPS after distal radius
fracture, the common presentations are a warm, swol-

len hand, allodynia, stiffness, and pain that is refractory
to narcotics (16). If patients with distal radius fracture
have CRPS symptoms, coexistent superficial radial neu-
ropathy should be evaluated and neurolysis of the SRN
could be needed.

This study used data obtained from the dissection
of fresh cadavers to clarify the anatomical relationship
between tendons of the first dorsal compartment and
the SRN. The results were reported in exact distances,
in order to suggest a safe approach for procedures
performed around this location and to prevent SRN
injury. The results suggested that it is best to avoid
procedures and incisions within a maximum of 8.4 mm
lateral and 11.0 mm medial to the tendons of the first
dorsal compartment at the RSP and RSP+1 levels. The
results also showed a particularly high percentage of
overlap between the lateral branch of the SRN and
the APL tendon: the lateral branch of the SRN often
crosses over the APL tendon as it runs distally through
the wrist. It is therefore safe to palpate the tendon and
approach the EPB tendon from above when perform-
ing blind procedures, especially during blind injections
for de Quervain’s disease. The anatomical structure of
this region should be considered and high-resolution
ultrasound should be used as optional assistance by
surgeons performing wrist surgeries or any procedure
around this area, in order to minimize the chance of
SRN injury and patients’ discomfort.

Nonetheless, there were some limitations to our
study. Firstly, as summarized in Table 1, variations in
the branching patterns of the SRN are not rare. Several
studies have reported a high percentage of variation in
SRN branching patterns (8,17-19). Six of the 17 wrists
assessed here showed alternative branching pat-
terns, including lateral antebrachial cutaneous nerve

E898

www.painphysicianjournal.com



Risk of First Dorsal Compartment Injection around Wrist

variations. Therefore, although this study attempted to
identify an approach that would minimize nerve injury
by analyzing the average distance between the nerve
and tendons, some risks will remain due to anatomical
variations. Secondly, the anatomical space between the
SRN and the tendons of the first dorsal compartment
of the wrist is too small to eliminate all chances of
injury during blind procedures. This was indicated by
the results of the cadaver dissection that confirmed the
anatomical proximity of the SRN and the tendons. This
study suggested a safe approach and an exact avoid-
ance zone, solely based on data from cadaver dissection
without considering how feasible it would be. Thirdly,
with regard to injections into the tendons, although
palpating the EPB tendon and injecting immediately
above the tendon may reduce the risk of SRN injury, the
confined nature of the area of interest makes it difficult
to perform this procedure blindly. Ultrasound-guided

injection is recommended in order to prevent injury,
although this also requires skill from an expert who
is able to detect the thin and small SRN on ultrasound
(20).

ConcLusION

In conclusion, the SRN in its course to the distal
fingers ran very near or across the tendons of the first
dorsal compartment. The percentage of overlap was
particularly high between the lateral branch of the SRN
and the APL tendon. Taking this anatomical proximity
into account, it is important to palpate the tendons of
the FC in advance when performing blind procedures
around the RSP. After palpating the tendons, approach
from above the EPB, rather than from above the APL
or using ultrasound for guidance is recommended to
minimize nerve injury.
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