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Risk avoidance of screw-induced suprascapular
nerve injury in arthroscopic Latarjet procedure
and reliable anatomical landmark analysis

of Latarjet surgery
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Abstract. - OBJECTIVE: Shoulder dislocation
represents a prevalent category within joint dis-
location, accounting for about 40% of all joint
dislocations, and anterior dislocation stands out
as the prevailing type. It has been reported that
in 1.6% of patients, the Latarjet procedure per-
formed under arthroscopy involves transferring
the coracoid process to the anterior-inferior as-
pect of the glenoid and fixing it with two bicor-
tical screws. The tip of the screws may impinge
the suprascapular nerve located behind the
scapula, resulting in shoulder pain and weak-
ness. This study was performed to analyze the
risk of suprascapular nerve (SSN) injury caused
by bicortical screws during arthroscopic Latar-
jet surgery and to identify reliable anatomical
landmarks for Latarjet surgery.

MATERIALS AND METHODS: Dissection
was conducted on 23 fresh adult intact shoul-
der joint specimens, and the experimental proto-
col complied with the hospital’s ethical require-
ments for research. Using the glenoid clock face
as a reference, the distances between the su-
prascapular nerve and the anterior edge of the
glenoid were measured at the 12:00, 11:00, 10:00,
and 9:00 positions, as well as at the level of the
suprascapular notch and the level of the spino-
glenoid notch. The distances between the su-
prascapular nerve and the narrowest point of
the glenoid rim and the clock scale were record-
ed. The scapula was divided into three zones,
and the number of nerve branches in each zone
was recorded. The collected data were subject-
ed to statistical analysis. The suprascapular
nerve trunk and branches were marked using ra-
diopaque lines, and measurements were taken
at three positions in computed tomography hor-
izontal scans: the suprascapular foramen, the
spinoglenoid notch, and the point of entry of the
outermost nerve branch into the muscle.

RESULTS: The suprascapular nerve origi-
nates from the brachial plexus, passes down-
ward and backward through the suprascapular
foramen, closely adheres to the bone surface,
and runs outward and downward deep to the
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supraspinatus muscle. The distances between
the suprascapular nerve and the glenoid rim at
the 12:00, 11:00, 10:00, and 9:00 positions were
335.18+2.31 mm, 28.23+3.47 mm, 22.32+2.78
mm, and 22.12+2.07 mm, respectively. There was
a mean of 1.12 nerve branches in zone 1, 2.86 in
zone 2, and 3.64 in zone 3. In the neutral position
of the shoulder joint, the horizontal distance be-
tween point A and the axillary nerve was 27.37
(19.80, 34.55) mm, and the vertical distance was
16.67 (12.85, 20.35) mm.

CONCLUSIONS: The use of bicortical screws,
especially upper screws, for Latarjet fixation at
the level of the spinoglenoid notch, is associat-
ed with the risk of suprascapular nerve injury.
The narrowest distance between the glenoid rim
and the suprascapular nerve was found between
9:00 and 9:30 at the glenoid clock surface. There-
fore, caution should be exercised when perform-
ing any procedure related to this area. Overall,
the Latarjet procedure is a reliable and effective
surgical technique, providing benefits such as
favorable positioning of the coracoid graft and
low bone absorption rate, while also avoiding
the potential for suprascapular nerve injury.
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Introduction

Shoulder joint dislocation is the prevailing
type of joint dislocation, with anterior dislocation
accounting for 95% of all cases. The management
of anterior instability of the shoulder joint has
consistently presented a complex challenge.
Shoulder dislocations are frequently complicated
by complex bone and soft tissue pathologies, with
significant bone defects at the posterior aspect of
the humeral head. These dislocations are usually
associated withrotator cuffinjuries, nerve damage,
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and the potential development of glenohumeral
osteoarthritis in the future,, The management
of chronic shoulder joint dislocations, which
require complex surgical interventions, presents
a significant challenge due to the presence of
severe soft tissue contractures and substantial
bone defects. However, no standardized treatment
protocol for such chronic joint dislocations has
yet been established. Various treatment methods,
such as Bankart repair, Remplissage, bone
grafting, and shoulder arthroplasty, have been
reported in the previous literature. However, most
of the existing literature, consists of case reports
with limited large-scale case studies, resulting
in considerable variability in postoperative
outcomes, high failure rates, and a high incidence
rate of postoperative complications.

Latarjet surgery is a classic procedure developed
to manage recurrent anterior shoulder dislocations.
In 1954, Latarjet introduced a coracoid transfer
procedure aimed at extending the glenoid arc. This
surgeryinvolvessecuringthecoracoidtotheanterior-
inferior edge of the glenoid using a pair of 3.75 mm
fully threaded titanium cortical screws (Arthrex
Inc., Naples, Florida, USA), thereby achieving the
stabilization of the shoulder joint through the static
effect of the coracoid transfer and the dynamic
effect of the conjoint tendons,. Latarjet surgery is
typically employed in cases with extensive glenoid
bone loss, often defined as bone loss exceeding
20% of the glenoid surface. Notwithstanding
earlier systematic reviews revealing an occurrence
rate of about 3% for postoperative shoulder
dislocation and ranging from 3.3% to 7.5% for
recurrent subluxation of the humeral head, an
increasing body of evidence corroborates the
satisfactory clinical and biomechanical outcomes
of this procedure. Conventional Latarjet surgery
employs metallic screws for the stabilization of the
translocated coracoid and glenoid, and the efficacy
of screw fixation has been validated by previous
studies. However, screw fixation may still induce
hardware-related complications, with an incidence
rate exceeding 6.5%.,.

The success of Latarjet surgery relies on the
positioning of the coracoid graft and the proper
placement of screws. Multiple biomechanical and
clinical studies have demonstrated the impact of
proper graft positioning on clinical outcomes.
Complications related to nerve injuries associated
with screw placement can result in shoulder
weakness, pain, and muscle atrophy,. Common
postoperative complications of Latarjet surgery
include recurrent dislocation, non-union, and

nerve damage, encompassing damage to the
suprascapular nerve (SSN). The SSN is a branch
of the brachial plexus originating from the C5
and C6 nerve roots. The suprascapular nerve
passes beneath the transverse scapular ligament,
and enters the supraspinous fossa through the
suprascapular notch, providing neural innervation
to the supraspinatus muscle. Subsequently, it
travels through the spinoglenoid notch into the
infraspinous fossa, innervating the infraspinatus
muscle and providing sensory nerves to the shoulder
joint. The SSN runs posteriorly along the scapula,
descending at the level of the glenoid neck,. The tips
of the bicortical screws utilized in Latarjet surgery
present a notable hazard to the suprascapular nerve,
giving rise to a matter of concern. To date, little
knowledge related to the assessment and avoidance
of SSN injury based on arthroscopic anatomical
landmarks is available. Therefore, arthroscopic
identification of anatomical landmarks during
Latarjet surgery is crucial to prevent SSN injury. In
our study, we utilized the glenoid clock face clock
to indicate the distance from the glenoid rim to the
SSN and determine a safe zone. We assessed the
risk of injuring the suprascapular nerve during the
drilling phase of Latarjet surgery and described the
nerve branches in different regions of the scapula.

Materials and Methods

Study Specimens

A total of 23 fresh-frozen adult shoulder
joint specimens were utilized for this study,
comprising 15 male and 8 female specimens, with
16 specimens corresponding to left shoulders and
7 to right shoulders. The average age was 38.4+7.6
years old. The specimens included intact scapular
regions and excluded those with defects or a
history of shoulder surgeries.

Inclusion and Exclusion Criteria

Inclusion criteria: 1) Intact brachial plexus system;
2) Complete subscapularis muscle; 3)Intact shoulder
joint. Exclusion criteria: 1) History of glenohumeral
joint surgery; 2) Noticeable shoulder joint trauma
affecting normal anatomical structures.

Anatomical Procedures

Specimens were placed in a prone position. A
modified Judet approach was employed to expose
the suprascapular nerve. The skin was delicately
removed, and soft tissues and fascia were
separated. The trapezius muscle was dissected
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from lateral to medial, followed by flipping it
downward to visualize the supraspinatus and
infraspinatus muscles. The supraspinatus and
infraspinatus muscles were detached from their
medial attachments and flipped to expose the
transverse scapular ligament, the suprascapular
notch, and the spinoglenoid notch. The
suprascapular nerve was meticulously dissected
to expose its main trunk and branches. A 0.8 mm
diameter radiopaque thread (detectable by X-ray
due to barium sulfate content) was sutured onto
the suprascapular nerve for marking, with each
stitch made at 1 cm intervals. Care was taken to
maintain the nerve’s original course and position
during the stitching process. Finally, the muscles
were stitched, and the incisions were closed in
preparation for subsequent experiments.

Measurement Parameters

A description and recording of the suprascapular
nerve branches were conducted. The following
data were recorded (using the right shoulder as
an example): 1) Distances from the suprascapular
nerve to the glenoid rim at 12:00, 11:00, 10:00,
and 9:00 positions of the glenoid; 2) Distances
from the suprascapular nerve to the glenoid rim at
the suprascapular notch and spinoglenoid notch;
3) Narrowest distance between the suprascapular

nerve and the glenoid rim, along with its
corresponding clock scale. The scapular regions
were divided into three distinct zones, as shown
in Figure 1: Zone 1, situated above the level of
suprascapular transverse ligament at the posterior
aspect of the scapula; Zone 2, spanning from
the level of suprascapular transverse ligament to
the level of the spinoglenoid notch; and Zone 3,
encompassing the level and extending beyond
the spinoglenoid notch. Shoulder joint specimen
measurements were performed using a digital
caliper with a precision of 0.0l mm (Absolute
super caliper series 500, Mitutoyo, Japan). Every
measurement was carried out in triplicate, and the
resulting data were subsequently averaged.

Statistical Analysis

Statistical analysis was performed using SPSS
26.0 software (IBM Corp., Armonk, NY, USA).
Normally distributed continuous variables were
presented as mean + standard deviation, while
non-normally distributed continuous variables
were expressed as median (interquartile range).
The difference between the two groups was
compared by independent sample #-test. The
difference among groups was compared by
analysis of variance (ANOVA). p < 0.05 was
considered statistically significant.

Zone 2

Zone 3 —

Suprascapular nerve

Superior
transverse
scapular
ligament

Suprascapular
incisure

Rigid glenoid
notch

Figure 1. Scapular division.
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Table I. Comparison of angles, distances, and height ratios of the suprascapular nerve at three different positions between

different genders.

Internal Rotation at 45° | External Rotation at 45°
Positi Male Female Male Female
STl (n=15) (n=8) (n=15) (n=8)
Angle (°) between the suprascapular nerve
and the line connecting the anterior and pos- | 52.26+5.24 50.83+2.76 | 51.75+3.26 54.13+3.52
Suprascapular terior edges of the scapular glenoid
Foramen Distance (mm) from the suprascapular
nerve to the line connecting the anterior and | 24.33+2.32 24.62+0.75 | 25.83+0.82 25.24+1.26
posterior edges of the scapular glenoid
Angle (°) between the suprascapular nerve
and the line connecting the anterior and pos- | 32.65+4.94 29.38+4.58 | 33.24+5.13 31.234£3.76
terior edges of the scapular glenoid
Spinoglenoid Distance (mm) from the suprascapular
Notch nerve to the line connecting the anterior and | 15.16+1.53 14.64£0.95 | 15.86+1.25 14.23+£0.42
posterior edges of the scapular glenoid
Height ratio (%) relative to the glenoid of | ¢ 36,5 4> | 197246.15 | 17.0421.92 | 19.6344.73
the suprascapular notch
Angle (°) between the suprascapular nerve
and the line connecting the anterior and pos- | 11.53+0.64 11.46+0.33 | 13.33+0.73 13.23+0.84
terior edges of the scapular glenoid
Muscle Entry Distance (mm) from the suprascapular
Point nerve to the line connecting the anterior and | 6.52+0.32 6.53+0.23 9.56+1.13 10.58+0.53
posterior edges of the scapular glenoid
. N . .
Height ratio (%) relative to the glenoid of | 35 003 57 |3 501306 |3645:2.52 | 34.56+3.32
the entry point

Results

Comparison of Angles, Distances, And
Height Ratios of the Suprascapular Nerve
at Three Different Positions Between
Different Genders

No significant differences were observed within

the internal rotation at 45° and external rotation
at 45° groups in terms of angles, distances, and
height ratios of the suprascapular nerve at three
different positions between different genders (p >
0.05), as depicted in Table I.

Comparison of Angles, Distances, And
Height Ratios of the Suprascapular
Nerve at Three Positions on the Left and
Right Scapula

No significant differences were observed
in the comparison of left and right scapular
measurements within the groups of 45° internal
rotations and 45° external rotation (p > 0.05), as
shown in Table II.

Range of Angles, Distances, and Height
Ratios for the Suprascapular Nerve in the
Three Positions at 45° of Internal and
External Rotation

In the external rotation position of 45°, the
minimum angle was 12.25° the minimum
distance was 8.33 mm, and the maximum glenoid
height ratio was 39.68%. In the internal rotation
position of 45° the minimum angle was 10.79°,
the minimum distance was 6.43 mm, and the
maximum glenoid height ratio was 37.95%, as
shown in Table IIL.

Anatomy of the Suprascapular Nerve

23 shoulder joint specimens, comprising 15
male and 8 female shoulders, with 16 specimens
from the left side and 7 from the right side, were
then dissected.

The suprascapular nerve originates from the
posterior triangle of the neck, arising from the
brachial plexus. It extends downward to the upper
part of the scapula, running parallel to the ventral
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side of the omohyoid muscle. It passes downward
and posteriorly through the suprascapular notch
(located below the suprascapular notch of the
scapular transverse ligament) and then proceeds
into the supraspinous fossa. Accompanied by
the suprascapular artery and vein, it closely
follows the bone surface and deep face of the
supraspinatus muscle, extending outward and
downward. Separated by fascia, it supplies
branches to the supraspinatus muscle, with the
main trunk passing through the scapular notch.
All 23 shoulder joint specimens exhibited the
presence of the transverse scapular ligament.

The suprascapular nerve traverses the
spinoglenoid notch, proceeding downward and
inward to the infraspinous fossa, where it emits
2-5 branches that innervate the infraspinatus
muscles. No instances of compression of the
suprascapular nerve were detected in any of the
23 shoulder joint specimens.

Data Measurements

The average distance from the glenoid edge to
the suprascapular nerve was measured based on
different glenoid positions, as shown in Table I'V.

The narrowest distance from the suprascapular
nerve to the glenoid rim was 18.74+0.84 mm,
located at the glenoid position of 9:00-9:30. The
branching pattern of the suprascapular nerve was
as follows: in Zone 1, there was an average of 1.12
branches of the SSN, 2.86 branches in Zone 2, and
3.64 branches in Zone 3. In the posterior scapular
region, different branches were observed in each
zone, with up to 1.5 branches of the suprascapular
nerve found, as indicated in Table V.

A guidewire was inserted from the posterior to
the anterior aspect of the right glenoid, passing
through the posterior skin, fascia, muscles, the
posterior aspect of the glenoid at the 4:00 position
(7:00 position for the left glenoid), and the anterior
aspect of the subscapularis muscle. The exit point
was precisely the projection of the glenoid plane
onto the lower third of the subscapularis muscle,
designated as Point A (the point of division of
the subscapularis muscle during the Latarjet
procedure). In the neutral position of the shoulder
joint, the horizontal distance between Point A and
the axillary nerve was 27.37 (19.80, 34.55) mm,
and the vertical distance was 16.67 (12.85, 20.35)
mm.

Table Il. Comparison of angles, distances, and height ratios of the suprascapular nerve at three positions on the left and right

scapula.
Internal Rotation at 45° | External Rotation at 45°
Positions i
Left Right Left Right
Angle (°) between the suprascapular nerve
and the line connecting the anterior and pos- | 50.23+4.31 | 53.44+4.57 51.16£3.14 | 54.35+2.76
Suprascapular terior edges of the scapular glenoid
Foramen Distance (mm) from the suprascapular nerve
to the line connecting the anterior and poste- | 23.46+1.74 | 25.43+1.46 25.87+£0.96 | 25.71+1.21
rior edges of the scapular glenoid
Angle (°) between the suprascapular nerve
and the line connecting the anterior and pos- | 31.32+5.21 | 31.84+5.23 31.754£5.23 | 33.02+4.33
terior edges of the scapular glenoid
Spinoglenoid | Distance (mm) from the suprascapular nerve
notch to the line connecting the anterior and poste- | 15.43+£1.63 | 14.63+0.75 16.23+1.34 | 14.63+0.66
rior edges of the scapular glenoid
. o . .
Height ratio (%) relative to the glenoid of the | 1 53,5 64 | 1846527 | 17.532.16 | 18.3744.25
suprascapular notch
Angle (°) between the suprascapular nerve
and the line connecting the anterior and pos- | 11.63+0.65 | 11.33+0.46 13.1240.65 | 13.44+0.86
terior edges of the scapular glenoid
Muscle Entry | Distance (mm) from the suprascapular nerve
Point to the line connecting the anterior and poste- | 6.92+0.27 | 6.64+0.23 9.67+1.26 | 10.43+0.47
rior edges of the scapular glenoid
. N . .
Height ratio (%) relative to the glenoid of the | 3 7.5 g4 |31 824326 | 36.42+2.86 | 35.15+3.26
entry point
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Table Ill. Range of angles, distances, and height ratios for the suprascapular nerve in the three positions at 45° of internal and

external rotation.

Positions Internal Rotation | External Rotation
at 45° at 45°
Angle (°) between the suprascapular nerve and the line
connecting the anterior and posterior edges of the scap- | 46.35-58.73 47.98-57.64
Suprascapular ular glenoid
Foramen Distance (mm) from the suprascapular nerve to the
line connecting the anterior and posterior edges of the | 20.55-27.48 23.47-26.74
scapular glenoid
Angle (°) between the suprascapular nerve and the line
connecting the anterior and posterior edges of the scap- | 26.35-37.64 26.80-37.35
ular glenoid
Spinoglenoid Notch Distance (mm) from the suprascapular nerve to the
pinog line connecting the anterior and posterior edges of the | 13.65-17.75 14.66-26.81
scapular glenoid
. s : - B}
Height ratio (%) relative to the glenoid of the supras 13.56.28.80 14.66-26.81
capular notch
Angle (°) between the suprascapular nerve and the line
connecting the anterior and posterior edges of the scap- | 10.79-12.40 12.25-14.33
. ular glenoid
Muscle Entry Point -
Distance (mm) from the suprascapular nerve to the
line connecting the anterior and posterior edges of the | 6.43-7.21 8.33-11.21
scapular glenoid

Table IV. Distance (mm) from glenoid edge to suprascapular nerve.

12:00 | 11:00 | 10:00 | 2:00 |Suprascapular notch | Spinoglenoid notch | Narrowest distance
Mean 35.18 [28.23 [2232 |22.12|34.84 21.16 18.74
Standard Error | 2.31 3.47 | 278 2.07 |6.26 6.48 0.84
Discussion surgical exploration of dislocations can result in

The shoulder joint, composed of the glenoid,
humeral head, joint capsule, and ligaments
of the scapula, exhibits the highest range
of motion among human joints. Due to the
anatomical features of a large humeral head
and a small glenoid cavity, the shoulder joint
is highly susceptible to dislocation. Literature
has reported an incidence rate of up to 2% for
anterior shoulder dislocation in the population.
Most patients opt for conservative treatment
after their first dislocation, often overlooking
the issues related to bone and soft tissue, which
may lead to recurrent shoulder instability,. The
Latarjet procedure holds significant importance
in addressing anterior shoulder instability.
The proper positioning of the coracoid graft
and screw placement are critical steps in the
Latarjet procedure. However, the insertion of
screws during graft placement or during the

suprascapular nerve injury, leading to shoulder
pain and weakness. Instances of suprascapular
nerve injury following Latarjet surgery have been
reported: patients who underwent arthroscopic
Latarjet surgery for recurrent shoulder dislocation
experienced pronounced pain and restricted
motion. These symptoms were significantly
alleviated after screw removal. Simple cadaver
studies and basic shoulder joint CT scans may
fail to comprehensively reveal the relationship
between the scapula and the suprascapular nerve
during screw insertion. Therefore, it is imperative
to explore the correlation between the scapula

Table V. Number of branches of the suprascapular nerve.

Zone 1 Zone 2 Zone 3
Mean 1.12 2.86 3.64
Standard Error 0.27 0.54 0.62
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and the suprascapular nerve, replicate coracoid
grafting and screw fixation, and take preventive
measures against complications arising from
nerve damage.

In this study, the distance between the
suprascapular nerve and the glenoid rim was
measured based on the clock face of the glenoid.
The distance between the suprascapular nerve
and the glenoid rim at the 9:00 position was found
to be 22.12+2.07 mm, and 22.32+2.78 mm at
the 10:00 position. The narrowest distance from
the suprascapular nerve to the glenoid rim was
18.7440.84 mm, situated at the 9:00-9:30 position
on the glenoid clock face. This implies that the
greatest risk of injuring the suprascapular nerve is
associated with procedures performed within the
9:00-9:30 position on the glenoid, with a particular
emphasis on Zone 2 of the posterior scapular
region. Zone 3 encompasses the most substantial
cluster of suprascapular nerve branches,
underscoring its significance in preoperative
planning. Previous research on other types of
glenohumeral procedures concluded that drilling
forward and backward in the sagittal plane or at
angles below 28° in the axial plane is least likely
to cause suprascapular nerve injury. However, in
Latarjet surgery, bone graft positioning may alter
the safe zone in the axial plane, and the screws in
coracoid grafts typically point upward. Therefore,
previous recommendations about the safe zone
for the suprascapular nerve are inapplicable to
Latarjet surgery.

During arthroscopic procedures, the position
of the glenoid rim remains fixed and unaffected
by shoulder movements, rendering it a reliable
intraoperative landmark. The anterior clock
face of the glenoid rim has been identified as a
dependable intra-articular reference point in
arthroscopic surgeries. In the present study,
measurements were conducted at 9:00, 10:00,
11:00, and 12:00 positions to establish a new
safety zone for the distance between the glenoid
rim and the suprascapular nerve. According
to the results, the narrowest distance between
the nerve and the glenoid rim was found to be
18.74 mm, positioned at the 9:00-9:30 region.
This highlights the need for cautious dissection
during arthroscopic procedures. Furthermore,
this study revealed that, on average, there were
1.12 branches of the SSN in Zone 1, 2.86 branches
in Zone 2, and 3.64 branches in Zone 3. These
findings offer enhanced anatomical support for
the physiological functions of the supraspinatus
and infraspinatus muscles, potentially leading
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to more effective rehabilitation strategies for
shoulder cuff repairs.

In relation to the axillary nerve, employing
probes and the Neviaser portal (PN) provides only
approximate measurements of the space between
the glenoid rim or labrum and the axillary
nerve, due to the non-perpendicular nature of
the pathway connecting the nerve to the glenoid.
Furthermore, the clarity of the thawed glenoid
border is often compromised, posing difficulties
in achieving accurate measurements, particularly
when performing intraoperative shoulder internal
or external rotation maneuvers®>°. The position
of the axillary nerve may also shift, so this study
adopted the neutral position of the shoulder joint.
The distance between the glenoid and the axillary
nerve was indirectly measured by projecting the
glenoid plane onto the subscapularis muscle.
During arthroscopic Latarjet procedures, the
coracoid necessitates traversing the bifurcated
subscapularis muscle and positioning horizontally
from anterior to posterior in the inferior-anterior
region of the glenoid. The length of the coracoid
graft is typically around 15-20 mm, while the
width of the split subscapularis muscle is about
20 mm. Although both the findings of this study
and literature reports®** indicate the presence of
a certain safe distance between the medial border
and the axillary nerve, specifically a vertical
distance greater than 10 mm from the A point to
the axillary nerve, this distance may not suffice
to ensure safety within the context of a 20-mm
splitting range. Positioning the split in a more
medial direction could elevate the potential for
axillary nerve impairment. Consequently, it
becomes evident that Latarjet procedures entail a
multitude of critical considerations to mitigate the
risk of nerve injury.

Arthroscopic surgery can lead to transient and
permanent nerve injury, manifested as sensory
disturbance until paralysis. Strict compliance with
intraoperative and all perioperative regulations,
especially the operation procedures related to
patient positioning, can greatly reduce the risk
of nerve injury. The recommended waiting time
before surgical nerve repair is 6 months. At the
same time, patients should continue to receive
physical therapy. The improvement of the disease
was evaluated by clinical examination and
electromyography at 15-20 days after the lesion,
at 3 months and at 6 months after the lesion.

The results of this study demonstrate significant
differences in angle, distance, and height ratio
comparisons between the spinoglenoid notch and
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the entry point of the suprascapular nerve. These
findings underscore that the external rotation (45°)
position offers a larger safety margin compared to
the internal rotation (45°) position. This difference
could potentially be attributed to the contraction
of the infraspinatus muscles during external
rotation, resulting in a slight inward displacement
and, hence, a safer zone for the nerve. Notably,
the lack of significant variation in the height ratio
at the spinoglenoid notch could be attributed to
the CT measurements being aligned with the
bony reference point of the spinoglenoid notch.
Intriguingly, intra-group comparisons reveal that
the entry point presents a smaller angle and shorter
distance relative to the spinoglenoid notch, along
with a higher height ratio relative to the glenoid,
indicating a heightened vulnerability to nerve
damage during surgical procedures. Therefore,
when performing internal fixation during Latarjet
procedures, it is recommended to operate in the
external rotation (45°) position, ensuring that the
bone tunnel-to-articular surface angle is less than
12.25° and the distance is lower than 8.33 mm
on the inner side of the glenoid, with an upper
limit of 39.68% of the glenoid height. In the
internal rotation (45°) position, the bone tunnel-
to-articular surface angle should be lower than
10.79°, the distance lower than 6.43 mm on the
inner side of the glenoid, and the exit point should
avoid exceeding 37.95% of the glenoid height.

The innovation of this study lies in several aspects.
Firstly, the study introduces the visualization of the
suprascapular nerve on CT scans and reconstructs
the three-dimensional positional relationship
between the suprascapular nerve and the glenoid
cavity. Secondly, the study employs a clinical,
surgical approach to the Latarjet procedure, where
arthroscopic fixation involves drilling bone tunnels
from the anterior to the posterior aspect of the
glenoid. The difficulty in predicting the exit point of
these tunnels on the posterior aspect of the glenoid
has been addressed by referencing the depth and
angle of the bone tunnels to the glenoid joint surface.
Additionally, the study combines anatomical
findings with clinical cases to emphasize the need
for the surgeon to place screws further away to avoid
iatrogenic injuries.

Limitations and Strengths

However, it is important to acknowledge
certain limitations within the study. Firstly,
the limited number of shoulder specimens and
variations in muscle tension within cadaveric
specimens might affect inter-observer variability

during measurements. Secondly, the effects of
formalin preservation on cadaveric specimens
could impact the anatomical positioning of the
suprascapular nerve. Despite these limitations,
the current research establishes a reliable
safe zone for the suprascapular nerve during
arthroscopic procedures, outlines the risks of
suprascapular nerve damage during the drilling
process of the Latarjet procedure, and provides
valuable anatomical insights into the branches
of the suprascapular nerve. These findings serve
as crucial clinical details that surgeons should be
well-versed in.

Conclusions

This study, integrating CT anatomical analysis
of the suprascapular nerve and the clinical surgical
process of the Latarjet procedure, enhances the
understanding among surgeons regarding the
relationship between the suprascapular nerve and
the glenoid. By analyzing the surgical safety zone
in key posterior glenoid positions, the study aims
to reduce the risk of nerve injuries. The safe zone
for the suprascapular nerve can be determined
using the frontal glenoid clock face, which serves
as a reliable intra-articular landmark during
arthroscopic procedures. The narrowest distance
between the glenoid rim and the suprascapular
nerve was observed between 9:00 and 9:30, thus
urging caution during any procedures related to
this region.
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