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Nerve injury after elbow arthroscopy during
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Background: A major concern among elbow surgeons regarding the use of elbow arthroscopy is the risk of nerve injury.
This study reports the incidence and risk factors of nerve injury after elbow arthroscopies performed by a single elbow
surgeon during the learning curve.
Methods: This retrospective study reviewed consecutive series of 110 elbow arthroscopic surgeries performed by one
beginner elbow surgeon between 2011 and 2018. Surgical procedures included extensor carpi radialis brevis tendon release, osteocapsular arthroplasty, fracture reduction and fixation, the lateral collateral ligament repair, and septic joint
irrigation and debridement. The incidence involving nerves and their outcomes were recorded. Clinical outcomes were
assessed using the visual analog scale for pain, Mayo Performance Elbow score, Disabilities of the Arm, Shoulder, and
Hand, and SF-36 score.
Results: Nerve injury was observed in eight patients (7.3%) that included the superficial radial nerve (2 patients), the
ulnar nerve (2 patients), lateral antebrachial cutaneous nerve (2 patients), median nerve (1 patient), and medial antebrachial cutaneous nerve (1 patient). All injuries were localized to sensory deficit and transient, except one patient with
superficial radial nerve injury showing a permanent sensory deficit that was not resolving until 30 months postoperatively. Surgical procedures related to nerve injury included six osteocapsular arthroplasties, which included one release of
extensor carpi radialis brevis tendon, and one fixation of the radial head fracture. Notably, most nerve injuries occurred
in the latter half-period of the learning curve (six cases in between serial numbers 56 and 110) without statistically significant difference (P = 0.097).
Conclusion: A nerve injury occurred with an incidence rate of 7.3% during the surgeon’s learning curve, although most
injuries involved only the sensory branch and were transient.
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INTRODUCTION
Although the clinical usefulness of elbow arthroscopy is
expanding, its widespread use by surgeons can be limited, because of the technical difficulty of performing the
procedure and potential complications.
An iatrogenic nerve injury after elbow arthroscopy is
reported with an incidence rate of 20% [1] and is the most
common complication that requires reoperation [2]. The
proximity of neurovascular structures and narrow joint
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space make elbow arthroscopy a technically demanding
procedure with the potential risk of nerve injury. To avoid
this complication, the surgeon must be familiar with basic arthroscopic devices, set-up, and the related anatomy,
and have advanced arthroscopic skills to address and
treat the lesion. Patient factors including obesity and the
complexity of arthroscopic procedures are reported risk
factors for iatrogenic nerve injury during elbow arthroscopy [3]. Therefore, nerve injury after elbow arthroscopy
is a concern even in the most expert hands when treating
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difficult elbow conditions using arthroscopy. This study
evaluates iatrogenic nerve injuries after elbow arthroscopies during the surgeon’s learning curve. We hypothesized that the incidence of nerve injury would decrease
over time as the surgeon accumulates experience.

METHODS
After obtaining the approval of the Institutional Review
Board Committee of the Nowon Eulji Medical Center,
Eulji University (approval number: EMCIRB 19-98), we
retrospectively reviewed medical records of consecutive
111 patients who underwent elbow arthroscopies that
were performed by a single surgeon (TKL) from May 2011
to May 2018. A written informed consent was waived for
this study because of its retrospective design of electronic
medical chart review. The surgeon had completed his
two-year fellowship training in the shoulder, elbow, and
hand subspecialty, and all eligible patients throughout
the surgeon’s career beginning with his first case were
enrolled. The inclusion criteria were patients who underwent elbow arthroscopies for various conditions. Exclusion criteria were the operations that were converted to
open procedure and patients with no follow-up within 3
months postoperatively. Among 111 patients, a patient
with lateral epicondylitis who converted from elbow arthroscopic procedure to open surgery was identified due
to sudden failure of the arthroscopic camera system and
was excluded. Finally, the remaining 110 patients comprised the study population.

Surgical technique
All surgeries were performed with the patient in lateral
decubitus position under general anesthesia by a single
surgeon with standard techniques of arthroscopic elbow
surgeries [4–7]. The arm was rested on the customized
arm holder using a tourniquet. The axillary nerve was
protected with another bolster. The tourniquet was inflated to 250 mmHg after the hand, forearm, and elbow
were wrapped with an elastic bandage. The bandage
was left during the procedure, distal to the elbow joint. A
pump with flow and pressure control (with a pressure of
30 mmHg) was used. Before incision, marking of the anatomical landmarks (humeral epicondyles, radial head,
and olecranon) and portal sites (proximal anteromedial,
proximal anterolateral, posterior central, posterolateral,
and soft spot portals, as indicated), and the anatomical
course of the ulnar nerve were performed. Patients with a
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history of ulnar nerve anterior transposition were not included for elbow arthroscopy in this study. The joint was
distended with the injection of the normal saline (10–20
mL) through the soft spot portal. The arthroscope was
first introduced via the proximal anteromedial portal, 2
cm anterior and 2 cm proximal to the medial epicondyle.
The portal was made by sharp skin incision, followed by
blunt dissection with a small clamp, and finally, the introduction of a blunt trocar. While making this portal, the
ulnar nerve was protected with the surgeon’s finger, specifically when it was subluxated anteriorly. The proximal
anterolateral portal was made in an outside-in fashion
under arthroscopic visualization. Subsequently, the procedures were performed in the anterior compartment,
starting from diagnostic arthroscopy to one or more of
the following procedures, as indicated the following:
an extensor carpi radialis brevis (ECRB) tendon release,
synovectomy, removal of loose bodies, resection of bony
spurs from the distal humerus, the coronoid or the radial
head, and anterior capsulectomy. In fractures with or
without ligament injuries, reduction and fixation of the
fractures in the radial head and/or the coronoid process
were also performed.
The posterior compartment was addressed via the posterior central and the posterolateral portals. The posterior
central portal was made 2 cm proximal to the tip of the
olecranon, bluntly through the center of the triceps tendon. Under arthroscopic visualization, the posterolateral
portal was made just lateral to the triceps tendon, 1 cm
lateral to the posterior central portal. The soft spot portal was often used as needed. Similarly, one or more of
the following procedures were performed, as indicated:
synovectomy, removal of loose bodies, resection of bony
spurs from the olecranon and the olecranon fossa, posterior and/or posteromedial capsulectomy, the release
of the ulnar nerve, excision of posterior radiocapitellar
plica, and repair of the lateral collateral ligaments. After
the procedures, the portal site wounds were closed with
4-0 Nylon, and a long arm splint with compressive dressing was applied. Postoperative rehabilitation protocols
varied depending on the procedures.

Data collection
Patient medical records were reviewed to collect demographic data, postoperative clinical outcomes, and complications including nerve injuries. The operation records
and surgeon’s database for patient records were used to
determine the initial diagnosis, surgical procedures, in-
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traoperative findings, and the adverse events that could
cause potential nerve injuries. Clinical outcome assessment included a visual analog scale (VAS) score, the
Mayo Elbow Performance Score (MEPS), Disabilities of
the Arm, Shoulder, and Hand (DASH), and a short form
36-item health survey (SF-36). Clinical outcomes were
compared between the group with and without postoperative nerve injury at the final follow-up. Data related to
complications and any subsequent surgeries were also
collected.
Based on the reviews, nerve injuries were categorized
as major or minor. Major injuries were defined as complete nerve lesions (i.e., transection or neurotmesis) or
permanent nerve injury (no recovery of sensory or motor
function of the involved nerve at a minimum 12 month
follow-up) [8]. Minor injuries were defined as transient
loss of nerve function which was recovered during the
follow-up. Furthermore, the causes of nerve injuries were
classified into three groups: portal-related, procedure-related, and unknown. Finally, patients were dichotomized
into two groups: the earlier half of 110 patients, with serial numbers from 1 to 55, and the later-half group, with
numbers from 56 to 110. Thereafter, the incidence of
nerve injury was compared between groups to evaluate
the surgeon’s learning curve effect on the outcome.

Statistical analysis
The incidence of nerve injury in the earlier and later
groups was compared using Wilcoxon signed-rank test.
The differences in postoperative clinical outcomes between the injured and not injured group were compared
using the paired t-test or Wilcoxon signed-rank test. The
significance level was set at P < 0.05.

RESULTS

age of 49.5 years (range, 26–74 y). Eighty-three patients
(75.5%) had right elbow involvement. The mean followup period was 10 months (range, 6–40 mo). As for the
primary diagnosis, lateral epicondylitis was the most
common, followed by osteoarthritis, trauma, and post
Table 1. Patient demographics
Variable

Value

Age (y)

49.5 ± 10.16

Sex
Male

59 (53.6)

Female

51 (46.4)

Side
Right

83 (75.5)

Left

27 (24.5)

Diabetes mellitus

6 (5.5)

Thyroid disease

3 (2.7)

Diagnosis
Lateral epicondylitis

56 (50.9)

OA elbow

31 (28.2)

Post traumatic stiffness

3 (2.7)

Trauma management

19 (17.3)

Radial head fracture

6

Coronoid process fracture with
lateral collateral ligament complex tear

4

Coronoid process fracture

1

Terrible triad elbow

4

Posterior dislocation elbow

3

Triceps tendon avulsion fracture

1

Septic elbow

1 (0.9)

Surgical procedure
Extensor carpi radialis brevis release

56 (50.9)

Osteocapsular arthroplasty

34 (30.9)

Fracture reduction and fixation

19 (17.3)

Septic elbow I&D

There were 59 male and 51 female patients with a mean

1 (0.9)

Values are presented as mean ± standard deviation or number (%).
OA, osteoarthritis; I&D, incision and drainage.

Table 2. The surgical procedure in the earlier and latter half
Earlier half of the
learning curve

Latter half of the
learning curve

Total

Nerve injury

Extensor carpi radialis brevis release

34 (61.8)

22 (40.0)

56 (50.9)

1 (0.9)

Osteocapsular arthroplasty

13 (23.6)

21 (38.2)

34 (30.9)

6 (5.4)

Radial head fracture reduction and fixation

7 (12.7)

9 (16.4)

16 (14.5)

1 (0.9)

Ligament repair

5 (9.1)

7 (12.7)

12 (10.9)

0 (0.0)

Septic elbow irrigation and debridement

0 (0.0)

1 (1.8)

1 (0.9)

0 (0.0)

55 (100.0)

55 (100.0)

110(100.0)

8 (7.3)

Surgical procedure

Total
Values are presented as number (%).
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traumatic stiffness (Table 1). Accordingly, surgical procedures included ECRB tendon release, osteocapsular
arthroplasty, fracture reduction and fixation, lateral collateral ligament repair, and septic joint irrigation and debridement (Table 2).
A nerve injury was observed in eight patients (7.3%)
that included superficial radial nerve injury in two patients, ulnar nerve in two, the lateral antebrachial cutaneous nerve in two, the median nerve in one, and medial
antebrachial cutaneous nerve in one patient (Table 3).
All injuries are localized to the sensory deficit without
the motor deficit and transient, except one patient with
superficial radial nerve injury showing a permanent
sensory deficit that was unresolved at 30 months postoperatively (patient no. 40). Surgical procedures related
to nerve injury included six osteocapsular arthroplasties,
one release of ECRB tendon, and one fixation of the radial
head fracture. As the cause of nerve injury, four patients
were considered portal-related, two lateral antebrachial
cutaneous nerves and one superficial radial nerve for the
proximal anterolateral portal; one medial antebrachial
cutaneous nerve for the proximal anteromedial portal.
Three patients were procedure-related that included two
ulnar nerve injuries after all arthroscopic ulnar nerve
release and one superficial radial nerve injury after percutaneous screw fixation of the radial head fracture (Fig.
1). The remaining patient with median nerve injury after
osteocapsular arthroplasty was classified as unknown.
Overall clinical outcomes showed statistically no sig-

nificant differences in the nerve-injured group and not
injured group (Table 4). However, the SF-36 mental component summary scores (MCS) at final follow-up was
significantly lower in the injured group than in the not
injured group (70.07 ± 12.40 vs. 81.41 ± 4.80; P = 0.031).
Regarding the learning curve effect, most nerve injuries
occurred in the later half-period of the learning curve, as
there were two nerve injuries (3.6%) from the earlier-half
group and six (10.9%) from the later-half group. However,
this difference did not reach a statistically significant level
(P = 0.097, Fig. 2).

DISCUSSION
The main finding of this study was that nerve injury
was observed in 7.3% of patients who underwent elbow
arthroscopic procedures during the treating surgeon’s
learning curve. Although nerve injuries are localized to
the sensory deficit and spontaneously recovered, nerve
injuries were associated with the inferior outcome of
health-related quality of life measured by the SF-36 mental health component score in this study. One patient still
suffered from a permanent sensory abnormality. Several
possible causes of nerve injury were identified, such as
arthroscopic procedure in the proximity of the nerve (i.e.,
arthroscopic posteromedial capsulectomy nearby the
ulnar nerve) or portal placement (i.e., proximal anterolateral portal nearby the superficial radial nerve). Our findings highlighted that elbow arthroscopy is not free of the risk

Table 3. An overview of the injured nerve, surgical procedure, cause of nerve injury, and operation time for each patient
Patient

Injured nerve

Surgical procedure

Possible cause

OP time
(min)

Earlier half of the learning curve
No. 35

Medial antebrachial nerve

Osteocapsular arthroplasty
Ulnar nerve release

Portal-related

105

No. 40

Superficial radial nerve

Radial head fracture
Reduction and fixation

Procedure-related

59

Latter half of the learning curve

16

No. 67

Superficial radial nerve

Extensor carpi radialis brevis release

Portal-related

44

No. 70

Median nerve

Osteocapsular arthroplasty
Ulnar nerve release

Unknown

85

No. 72

Ulnar nerve

Osteocapsular arthroplasty
Ulnar nerve release

Procedure-related

92

No. 75

Lateral antebrachial cutaneous nerve

Osteocapsular arthroplasty
Ulnar nerve release

Portal-related

106

No. 80

Ulnar nerve

Osteocapsular arthroplasty
Ulnar nerve release

Procedure-related

113

No. 85

Lateral antebrachial cutaneous nerve

Osteocapsular arthroplasty
Ulnar nerve release

Portal-related

94
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of nerve injury, notably during the surgeon’s learning curve.
The prevalence of neurological injury due to elbow
arthroscopy was reported to range from 1.7% to 10.4%
[7,9–12], of which the vast majority are transient nerve
injuries [8], similar to ours. Kelly et al. [9] reported twelve
transient nerve palsies (five ulnar palsies, four superficial
radial palsies, one posterior interosseous palsy, one medial antebrachial cutaneous palsy, and one anterior interosseous palsy) in ten patients (2.9%) among 414 patients.
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Fig. 1. (A-C) A 40-year-old female with
a right displaced radial head fracture
underwent arthroscopic reduction and
screw fixation. (D) The patient complained of tingling sense and numbness
in the radial side of the wrist and hand on
the 5th day after the procedure. Superficial radial nerve injury occurred after
percutaneous screw fixation of the radial
head fracture. (E) Preoperative radiography of the patient. (F) Postoperative radiography of the patient. RH, radial head.

There were no permanent neurovascular injuries. The
risk factors for developing temporary nerve palsy were an
underlying diagnosis of rheumatoid arthritis (P < 0.001)
and a contracture (P < 0.05). Schneider et al. [11] reported
seven temporary nerve injuries (10.4%) in their series of
67 patients. They were concerned about this high rate of
nerve injury, stating that “in the future, the increased use
of elbow arthroscopies by inexperienced surgeons will
probably lead to an increase in complications.” However,
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Table 4. Clinical outcomes of nerve-injured group and not injured group
Postoperative outcome

P-value

1.58 ± 1.97

Not Injured

1.08 ± 1.35

MEPS

60

0.704

Injured

84.90 ± 9.15

Not Injured

85.83 ± 4.91

DASH

40

0.102

Injured

9.00 ± 10.80

Not Injured

5.67 ± 3.20

SF-36 MCS
Injured

70.07 ± 12.40

Not Injured

81.41 ± 4.80

Earlier (3.6%)

0.057

Injured

67.87 ± 15.73

Not Injured

80.50 ± 5.49

20
0

0.031*

SF-36 PCS

Values are presented as mean ± standard deviation.
VAS, visual analog scale; MEPS, the Mayo Elbow Performance Score;
DASH, Disabilities of the Arm, Shoulder, and Hand; SF-36, short form
36-item health survey; MCS, mental component summary scores; PCS,
physical component summary scores.
*Statistically significant (P < 0.05).

there were few studies reporting complications after elbow arthroscopies performed by inexperienced surgeons.
Nerve damages after elbow arthroscopies were reported
to be due to portal placement, the use of motorized instruments, direct trauma, compression, or injection of
local anesthetic [9]. In other studies, the nerve injuries
attributed to the arthroscopic procedure in five cases
(21% of the twenty-four), prolonged tourniquet time in
ten (42%), open skin incision in seven (29%), and ulnar
nerve transposition in three (12%) [13]. We categorized
the cause of nerve injuries into procedure-related, portalrelated, and unknown. As one of the procedure-related
complications, two ulnar nerve injuries were found, all
in which the ulnar nerve was released by all arthroscopic
techniques. This procedure was performed in 14 patients
and its goal was to permit the capsulectomy in the posteromedial region of the elbow joint to improve flexion in
contracture patients. In previous cases, the ulnar nerve
was identified through a mini-open incision at the beginning of elbow arthroscopic procedures, and arthroscopic
posteromedial capsulectomy was performed with direct
protection of the ulnar nerve with a retractor. This miniopen technique improved the surgeon’s knowledge
about the location and course of the ulnar nerve in the
posteromedial gutter. Therefore, this procedure was
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80

0.442

Injured

Normal
Nerve injury

%

Score
VAS

100

Later (10.9%)

Fig. 2. Nerve injury incidence in the earlier-half and latter half-period.

later changed for all arthroscopic techniques. Suction
was avoided near the nerves, and motorized shaver was
directed away from the nerves rather than toward them
[9,14]. Despite this, the capsular tissues were caught in
the shaver and often drawn into it, which placed the ulnar
nerve at a risk close to the shaver. Capturing the nerve by
a shaver never occurred in our study, but the possibility
of nerve injury was obvious. One superficial radial nerve
injury was also surely related to the procedure itself. A
40-year-old female with displaced radial head fracture
underwent arthroscopic reduction and screw fixation and
complained of tingling sense and numbness on the radial
side of the wrist and hand. During surgery, two displaced
fragments of the radial head were easily reduced and
fixed with temporary K-wires (0.9 mm). However, it was
difficult to place the guide pins for two screw fixations
to fix all fragments. Multiple attempts to place the guide
pins to cross the fracture lines as vertically and securely
as possible. We believe that the nerves were damaged due
to multiple pinning around the radial head. If the surgery
was performed with an open technique, this injury could
have been avoided.
Lateral antebrachial cutaneous nerve injuries were observed in two patients. Given the close distance (mean
16 mm) of this nerve to a direct lateral portal in one
cadaveric study [15], those injuries might be related to
the placement of a proximal anterolateral portal. Furthermore, we thought that in addition to portal location,
it might also be related to the technique followed by the
surgeon to make a proximal anterolateral portal. Surgeon
often cut the skin and continued to enter the joint directly
with a No.11 knife blade under visualization from a proximal anteromedial portal. This technique is often used to
facilitate a sharp penetration into the soft and redundant
www.e-aosm.org
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capsule by a blade where the surgeon tried to enter while
minimizing any damage to the capsules. However, it
could definitively increase the risk of nerve injury and is
against the general recommendation of incising the skin
only, followed by penetrating the capsule with a blunt
mosquito. We no longer use this technique.
A standardized approach to elbow arthroscopy may
prevent nerve injury. Assessment of the ulnar nerve is
crucial. Routinely reporting its course in the outpatient
setting can prevent missing a subluxing or previously
transposed ulnar nerve. Use of hooded burrs instead
of unhooded burrs to prevent similar complications is
recommended [8]. Preoperative additional imaging studies such as ultrasound, magnetic resonance imaging, or
computed tomography are recommended when expecting distorted anatomy in their patients [13]. Such cases
are present in patients with the previously transposed ulnar nerve, a medical history of rheumatoid arthritis, and
severe trauma around the elbow. If examination of the
anterior compartment of the elbow is necessary, starting
with an anteromedial approach followed by placement
of the lateral portal under camera view using a needle
outside-in technique reduces the risk for nerve injury in
comparison with starting with an anterolateral approach
[16]. Furthermore, pronation of the forearm, in addition
to elbow flexion, increases the nerve-to-portal distance
for the radial nerve, further lowering the nerve injury risk
[17].

This study has several limitations. First, it is only a
single surgeon’s experience and therefore cannot be extrapolated to other surgeons. An expert surgeon in the
arthroscopic field and elbow procedures would display
the different outcomes. However, our findings are informative to beginner surgeons who are interested in elbow
arthroscopy. Second, this study included mixed diagnoses with different patient numbers and procedures with
different surgical complexity. Therefore, it is not possible
to evaluate which diagnosis or procedures have a higher
or lower risk of nerve injury when treated or performed
by elbow arthroscopy. Third, this study lacks preoperative and postoperative electrodiagnostic evaluation of
the nerve using electromyography and nerve conduction
velocity study. Therefore, pre-existing nerve lesions could
not be excluded from our series, nor could we confirm
the diagnosis of postoperative nerve injury. Finally, the
retrospective design and short-term follow-up limit the
strength of our conclusions.
In conclusion, a nerve injury occurred with an incidence rate of 7% during the learning curve of the beginner elbow surgeon, although most injuries involved the
sensory branch and were transient.
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