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Background: The modified Kocher and extensor digitorum communis (EDC)-splitting intervals are commonly utilized to
approach the lateral elbow. Iatrogenic injury to the lateral ulnar collateral ligamentmay result in posterolateral rotatory instability
(PLRI). in the present cadaveric study, we (1) evaluated lateral elbow stability following the use of these approaches and (2)
assessed the accuracy of static lateral elbow radiographs as a diagnostic tool for PLRI.

Methods: Tenmatched-pair cadaveric upper-extremity specimens (n= 20) were randomly assigned to Kocher or EDC-splitting
approaches. Specimens underwent evaluation pre-dissection, post-dissection, and following repair of the surgical interval.
Clinical evaluation of lateral elbow stability was performed with the lateral pivot-shift maneuver. Radiographic radiocapitellar
displacement was evaluated with the fully extended hanging arm test and on lateral elbow 30� flexion radiographs. Paired
Wilcoxon signed-rank tests with Bonferroni correction were utilized to compare groups.

Results: All Kocher groupspecimens (10of10) developedPLRI on thepivot-shiftmaneuver followingdissection.NoEDC-splitting
group specimens (0 of 10) developed instability with pivot-shift testing. The fully extendedhanging arm test showednodifference in
radiocapitellar displacement between groups (p > 0.008). Lateral elbow 30� flexion radiographs in the Kocher group showed an
increased radiocapitellar displacement difference (mean, 8.46 mm) following dissection compared with the pre-dissection
baseline (p < 0.008). Following repair of the Kocher interval, the radiocapitellar displacement (mean, 6.43 mm) remained greater
than pre-dissection (mean, 2.26 mm; p < 0.008). In the EDC-splitting group, no differences were detected in radiocapitellar
displacement on lateral elbow radiographs with either the fully extended hanging arm or lateral elbow 30� flexion positions.

Conclusions: The Kocher approach produced PLRI that did not return to baseline conditions following repair of the
surgical interval. The EDC-splitting approach did not cause elbow instability clinically or radiographically. The hanging arm
test was not reliable for the detection of PLRI.

Clinical Relevance: The Kocher interval for lateral elbow exposure results in iatrogenic PLRI that is not detectable on the
hanging arm test and that does not return to baseline stability following repair of the surgical interval.

T
he surgical approach to the lateral elbow is often chosen
according to injury characteristics, the visualization required,
and/or surgeon preference1-3. The modified Kocher and

extensor digitorum communis (EDC)-splitting approaches are
options for exposure of the elbow joint and proximal radius4.
The anatomic differences between these approaches are impor-
tant to understand because they may influence operative deci-
sion-making.

The lateral collateral ligament (LCL) is encountered in
both approaches and represents a confluence of several liga-
ments, including the annular ligament, radial collateral ligament,

lateral ulnar collateral ligament (LUCL), and the accessory lateral
collateral ligament5,6. The LUCL is considered the primary sta-
bilizer of the lateral elbow7,8. Posterolateral rotatory instability
(PLRI)may result after injury to the LCL and often requires repair
or reconstruction of the LUCL9-11. The hanging arm test has been
described as an intraoperative assessment tool to evaluate lateral
elbow stability12.

Compared with the more anterior EDC-splitting approach,
the Kocher interval between the extensor carpi ulnaris and
anconeus directly overlies the LUCL, placing it at risk with dis-
section13,14. Thus, the EDC-splitting approach may be less likely to
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disrupt the ligament4,15. The original Kocher approach included
release of the LUCL origin after incision of the anterior capsule,
and the approach was later modified to include a more ante-
rior capsulotomy in an attempt to preserve the stability of the
LUCL16-18. To our knowledge, a direct comparison of the modi-
fied Kocher (denoted as “Kocher” in the remainder of this
manuscript) and the EDC-splitting approaches with regard to
the development of PLRI has not been performed. The present
study evaluated elbow stability following these approaches in a
cadaveric model. The goals of this study were to (1) assess the
development of lateral elbow instability following each proce-
dure with use of the clinical lateral pivot-shift test and (2)
compare the diagnostic accuracy of PLRIwith static lateral elbow
radiographs, positioned in full extension (hanging arm position)
and with 30� elbow flexion. We hypothesized that the incidence
of PLRI following each surgical approachwould not be different.

Materials and Methods
Power Analysis

Apower analysis was performed to determine the adequate
sample size to detect a difference in PLRI between the 2

surgical approaches. The study was powered to detect a mean-
ingful difference of 20% displacement between the groups. Group
sample sizes of 10 matched-pair cadaveric specimens (n = 20)
achieved >80% power to reject the null hypothesis that no dif-
ference exists in radiocapitellar displacement with a significance
(alpha) of 0.05.

Specimen Selection
Ten matched-pair upper-extremity specimens, intact distal to the
mid-humerus, were obtained (via Science Care) and randomized
to a Kocher or EDC-splitting approach. The specimens in each
matched pair were separated and 1 was randomly assigned to each
groupwith use of a stratified design, ensuring an equal distribution
of right and left extremities in each group. Consequently, each
cadaver contributed 1 limb to the Kocher and 1 limb to the EDC-
splitting group, thus ensuring equal distribution of variables
including age, sex, body mass index, bone density, and baseline
ligamentous laxity. All superficial and deep tissues were intact,
without evidence of previous trauma. Preoperative dynamic flu-
oroscopic evaluation demonstrated no evidence of previous elbow
trauma or ligamentous instability. Lateral pivot-shift testing
demonstrated no evidence of preexisting PLRI in any specimen.

Hanging Arm Testing Position
Specimens were mounted proximally at the humerus such that
the elbow was fully extended with the forearm supinated and
unsupported (i.e., hanging arm position; Figs. 1-A and 1-B).
Lateral elbow radiographs were made. Following pre-dissection
testing, dissection using the Kocher or EDC-splitting approach
assigned to eachmatched limbwas carried out by a senior author.

Specimen Preparation and Approach
All surgical approaches were performed with a goal of ob-
taining maximal visualization of the radial head, neck, and

radiocapitellar articulation. The forearm was pronated, and a
7-cm curvilinear incision was made centered over the lateral
epicondyle and radial head. Dissection was carried through sub-
cutaneous tissue, elevating full-thickness flaps off the extensor
musculature fascia.

Kocher Group
The adipose tissue marking the intermuscular plane between the
anconeus and extensor carpi ulnaris was split. The extensor carpi
ulnaris was retracted anteriorly, and an arthrotomy was per-
formed sharply in line with the anterior border of the anconeus.
The dissection and radiocapitellar arthrotomy remained as
anterior as possible in the interval in an attempt to preserve the
LCL complex, as previously described15. The radiocapitellar joint
was exposed 3 cm proximal and distal to the radial head.

EDC-Splitting Group
The EDC muscle and proximal tendon were identified. A full-
thickness incision was made sharply in the midportion of the
tendon from its origin on the lateral epicondyle to the mus-
culotendinous junction. Deep dissection was then performed
through the joint capsule anterior to the equator of the capitellum.
The radiocapitellar articulation was exposed 3 cm proximal and
distal to the radial head.

Experimental Testing
Evaluation of elbow instability following the surgical approach
was performed radiographically and clinically. Radiographically,
assessment following dissection and prior to surgical interval
repair included the use of (1) a fully extended hanging arm
lateral elbow radiograph and (2) a 30� flexion static lateral elbow
radiograph. After radiographs were made, the specimens were
removed from the mount and assessed clinically with a lateral
pivot-shift maneuver, which served as the benchmark standard
diagnostic tool to identify PLRI19. Any subluxation of the ra-
diocapitellar joint was considered diagnostic for instability.

Anatomical Description
The components of the LCL complex were subsequently indi-
vidually evaluated for disruption in each specimen by a second
senior author who was blinded to the original dissection and
pivot-shift testing. High-resolution photographs of each speci-
men were subsequently reviewed by the research group to con-
firm ligamentous integrity.

Radiographic Data Collection
After the first 7 specimens were assessed, it was noted that the
radiographic appearance of radiocapitellar congruency with
the hanging arm test did not grossly correlate with instability
identified with the pivot-shift maneuver. The testing protocol
(Fig. 2) was subsequently modified to perform radiography
with elbows flexed 30� for the remainder of testing. As a result
of thismodification, 2 Kocher and 5 EDC-splitting specimens had
incomplete data for pre-dissection static 30� elbow flexion radi-
ographs. All 20 specimens underwent post-dissection radio-
graphic assessment in 30� of elbow flexion. For any specimen in
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which instability was detected following the surgical approach,
repair of the surgical interval was performed with #2 braided
nonabsorbable suture (FiberWire; Arthrex) in a locked, running
fashion, repairing the fascial and capsuloligamentous tissue in a
layered fashion. The LCL complex was not separately repaired
with bone tunnels or anchors4. Radiographic testing was repeated
to assess stability following repair.

Radiographic measurements were made by a single obser-
ver, who was blinded to testing conditions, with use of the digital
picture archiving and communication system (PACS) RadiaAnt

DICOM Viewer (Medixant). An axis line centered and parallel to
the radial shaft was drawn in reference to the center of the capi-
tellum. The distance from this line to the center of the capitellum
wasmeasured to determine radiocapitellar displacement (Figs. 1-A
and 1-B). A radiopaque calibration marker was attached to each
specimen in order to standardize the measurements.

Statistical Analysis
Statistical analyses were performed with JMP Pro (version 16; SAS
Institute) to compare radiocapitellar displacement with the fully

Fig. 1-A

Fig. 1-B

Figs. 1-A and 1-B Radiographic hanging arm test. Fig. 1-A The arm was supported at the distal third of the humeral shaft, allowing gravity to extend the

elbow. Fig. 1-B Radiocapitellar displacement was assessed on lateral radiographs by comparing the line formed by the axis of the radial shaft (ARS) to the

center of rotation (COR) of the capitellum (arrows point to the COR, measurement performed between the 2 red “1” symbols).
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extended hanging arm test and the lateral static 30� elbow flexion
radiograph for both groups. All data were determined to be non-
parametric by the Shapiro-WilkWtest (p < 0.0001). TheWilcoxon
signed-rank test was therefore utilized to conduct matched-pair
analyses between cadaveric specimens. Bonferroni corrections
were applied to all intra-group comparisons between the dis-
sected specimen and its pre-dissection baseline (6 comparisons),

thus defining significance as p < 0.008. Similarly, Bonferroni
corrections were applied to inter-group comparisons between
specimens undergoing the Kocher and the EDC-splitting approach
(2 comparisons), thus defining significance as 0.025.

Source of Funding
No external funding was obtained for this study.

TABLE I Anatomical Findings Following Surgical Dissection

Specimen Age (yr) Sex

Kocher Group EDC-Splitting Group

Ligaments Disrupted*
Lateral Pivot-Shift
Test Instability

Ligaments
Disrupted

Lateral Pivot-Shift
Test Instability

1 69 F LUCL, RCL, annular Y Partial annular N

2 68 M LUCL, RCL, annular Y Annular N

3 67 F LUCL, RCL, annular Y Annular N

4 62 M LUCL, RCL, annular Y Annular N

5 69 M LUCL, RCL, annular Y Annular N

6 54 M LUCL, RCL, annular Y Annular N

7 52 M LUCL, RCL, annular Y Annular N

8 65 M LUCL, RCL, annular Y Annular N

9 67 M LUCL, RCL, annular Y Annular N

10 70 F LUCL, RCL, annular Y Annular N

*RCL = radial collateral ligament.

Fig. 2

Flowchart showing the study design methodology.
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Results
Study Sample Demographics and Stability Analysis

The mean cadaveric specimen age was 64.1 years (range, 52
to 70 years). The specimens were from 7male and 3 female

donors. Lateral pivot-shift tests in the pre-dissection baseline
state demonstrated no instability in any specimen.

All 10 Kocher group specimens developed PLRI according
to lateral pivot-shift testing following dissection. Additionally, all
10 Kocher group specimens demonstrated a disrupted LUCL,
radial collateral ligament, and annular ligament (Table I).

In contrast, none of the 10 EDC-splitting group specimens
demonstrated lateral pivot-shift instability following dissection.Nine
of the 10 EDC-splitting group specimens demonstrated complete
division of annular ligament fibers, and 1 specimen had 25% of the
distal annular ligament fibers intact (Figs. 3-A and 3-B; Table I).

Radiographic Analysis
No evidence of radiocapitellar or ulnotrochlear malalignment,
radiocapitellar dislocation or subluxation, or intra-articular
pathology was identified on pre-testing dynamic lateral elbow
fluoroscopy. Figs 4-A through 4-D depict a representative case
example of radiographic testing. Table II presents the radio-
graphic results for each testing condition.

Hanging Arm Test
There was no difference in pre-dissection radiocapitellar con-
gruency between the Kocher group and EDC-splitting group
(Table II). There was no detectable difference in radiocapitellar
congruency with the hanging arm test between the Kocher group
and EDC-splitting group following dissection (p = 0.643). The
mean radiocapitellar displacement in the Kocher group was
1.48 mm before and 2.37 after dissection, as measured with use
of the hanging arm test (p < 0.008), demonstrating substantial
post-dissection instability when using a digital PACS measure-
ment tool. In contrast, the mean radiocapitellar displacement in

the EDC-splitting groupwas 1.62 before and 1.94 after dissection
(p = 0.363), demonstrating no detectable instability.

Elbow Flexion of 30�
Radiographic comparisons within and between groups are also
reported in Table II. The mean radiocapitellar displacement
with the elbow flexed (mean flexion angle, 25.3�) was 10.7 mm
(range, 7.7 to 13.3 mm) following the Kocher approach, which
was significantly increased from the pre-dissection condition
(p < 0.008) (Table III). Within the Kocher group, the radio-
capitellar displacement observed on lateral flexion radiographs
(10.19 mm) was also significantly greater that that observed on
radiographs made with use of the extended hanging arm posi-
tion (2.37 mm; p < 0.008), indicating that radiographic insta-
bility was not identifiable with the extended hanging arm test.
There was no difference in radiocapitellar displacement before
and after the EDC-splitting approach, as measured with either
the hanging arm testing position or 30� of elbow flexion.

Interval Repair in Specimens with Instability Following
Dissection
Lateral elbow instability was only identified in Kocher group
specimens. Accordingly, the Kocher interval in these specimens was
repaired with #2 running, locked, braided suture incorporating a
full-thickness repair of the dissected capsuloligamentous and ten-
dinous tissue. Radiographic radiocapitellar displacement following
repair remained significantly greater than that of the pre-dissection
condition (p < 0.008), demonstrating persistent instability despite
repair. Surgical repair following use of the EDC-splitting approach
was not performed because instability was not identified with any
testing condition.

Discussion

PLRI is the most common cause of elbow instability, re-
sulting from either traumatic or iatrogenic injury to the

Fig. 3-A Fig. 3-B

Figs. 3-A and 3-B Surgical dissection. Fig. 3-A The EDC-splitting approach with maintained radiocapitellar congruency (left elbow). Fig. 3-B The Kocher

approach with subsequent posterolateral radiocapitellar displacement (right elbow).
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LCL complex9,20-22. PLRI can be assessed clinically with use of the
lateral pivot-shift test or the posterolateral rotatory drawer
test, both of which elicit posterior radial-head subluxation
with the forearm fully supinated and the elbow flexed to

approximately 30� to 40�. The hanging arm test has been
described to detect elbow instability intraoperatively follow-
ing fixation of elbow fracture-dislocations by allowing the
weight of the arm to stress the lateral elbow when supinated

Fig. 4-A

Fig. 4-B

Figs. 4-A through 4-D Radiographic findings following Kocher and EDC-splitting approaches in the case example of Specimen 8. Figs. 4-A and 4-B

Kocher approach. Fig. 4-APre-dissection hanging arm test radiographs (left) demonstrated no instability comparedwith post-dissection (right). Fig. 4-B

Pre-dissection 30� elbow flexion radiographs demonstrated concentric reduction without radial head posterior subluxation (left); notable posterior

subluxation of the radial head and gapping of the ulnotrochlear joint were observed following the Kocher approach (right).
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and suspended12,23,24. However, this maneuver has not been
specifically validated, and the reliability of static radiographs
for detecting PLRI has been questioned25.

The presence of a discrete LUCL is inconsistently described
in the literature. One cadaveric analysis identified the LUCL as a
consistent distinct structure25. Conversely, Bellato et al. performed a

Kocher approach in 20 cadavers, noting a distinct LUCL in only
80% of specimens13. A recent anatomic analysis concluded that the
LUCL was indistinguishable as part of a capsuloaponeurotic
membrane of the EDC and extensor carpi ulnaris26. These results
depict an anatomical spectrum of LCL components, inferring
inconsistency in the ability to isolate discrete ligaments.

Fig. 4-C

Fig. 4-D

Figs. 4-C and 4-D EDC-splitting approach. Fig. 4-C Pre-dissection hanging arm test radiographs (left) demonstrated no instability compared with post-

dissection (right). Fig. 4-D Pre-dissection 30� elbow flexion radiographs demonstrated concentric reduction without radial head subluxation (left), which

was unchanged following the EDC-splitting approach (right).
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TABLE II Radiographic Assessment of Elbow Stability

Comparison

Radiocapitellar Displacement (mm)

P ValueMean (Range) Mean Difference (95% CI)

Hanging arm test

Kocher 0.89 (0.39 to 1.39) 0.0020*

Pre-dissection 1.48 (0.25-2.76)

Post-dissection 2.37 (0.28-4.28)

EDC-splitting 0.31 (20.37 to 1.00) 0.3625

Pre-dissection 1.62 (0.18-3.64)

Post-dissection 1.94 (0.73-3.28)

Post-dissection group comparison 0.43 (20.52 to 1.38) 0.6426

Kocher 2.37 (0.28-4.28)

EDC-splitting 1.94 (0.73-3.28)

Elbow flexion 30�
Kocher 8.46 (6.83 to 10.09) 0.0078*

Pre-dissection† 2.26 (0.98-3.95)

Post-dissection 10.73 (7.68-13.3)

EDC-splitting 20.68 (22.59 to 1.23) 0.3750

Pre-dissection† 2.58 (1.60-3.34)

Post-dissection 1.89 (0.92-3.67)

Post-dissection group comparison 8.11 (6.60 to 9.62) 0.0020*

Kocher 10.19 (7.68-13.3)

EDC split 2.08 (0.92-3.67)

Post-dissection Kocher comparison 7.82 (6.96 to 8.68) 0.0020*

Hanging arm 2.37 (0.28-4.28)

Elbow flexion 30� 10.19 (7.68-13.3)

Interval repair, Kocher group only 24.17 (26.40 to 21.93) 0.0078*

Pre-dissection† 2.26 (0.98-3.95)

Post-repair 6.43 (2.82-10.00)

*The P value of <0.008 was considered significant based on Bonferroni correction. †5 EDC-splitting and 2 Kocher specimens were missing pre-
dissection flexion data due to change in study design leading to matched-pair comparisons of n =8 for theKocher pre-dissection compared to post-
dissection, and n = 5 for EDC-splitting pre-dissection versus post-dissection where noted. The missing pre-dissection data where noted resulted in
minor differences in displacement values for the separate matched-paired analyses.

TABLE III Mean Radiographic Elbow Flexion Measurements During Each Testing Condition Measured with Radial-Humeral Angle

Mean Flexion Angle
Mean Difference

(95% Confidence Interval) P Value

Pre-dissection* 23.5� 1.8� (23.6� to 7.3�) 0.5469

Kocher* 25.3�

Repaired interval 27.4� 2.4� (21.4� to 6.2�) 0.1250

Kocher 25.0�

EDC 24.4� 0.6� (23.1� to 4.3�) 0.8457

Kocher 25.0�

*Five EDC-splitting and 2 Kocher specimens were missing pre-dissection flexion data due to change in study design leading to matched-pair
comparisons of n = 8 for the Kocher pre-dissection compared to post-dissection, and n = 5 for EDC-splitting pre-dissection versus post-
dissection where noted. The missing pre-dissection data where noted resulted in minor differences in values for the separate matched-paired
analyses.
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Iatrogenic PLRI is a recognized complication following
surgical intervention in the lateral elbow27. In a series of 44
patients undergoing LUCL repair or reconstruction for
chronic PLRI, 16% of patients had a suspected iatrogenic
etiology related to a prior debridement for lateral epicondy-
litis or loose body removal from a lateral approach11. Several
reports documented the development of PLRI following
surgical treatment of lateral epicondylitis10,28. Hall and McKee
evaluated 42 patients with radial head fractures without
associated dislocation treated with radial head resection, and
reported that 17% (7) developed symptomatic PLRI27. In a
cadaveric study, Bellato et al. reported that 75% of specimens
(15 of 20) developed elbow instability attributable to the
Kocher approach13.

The present study assessed elbow stability following 2
approaches to the lateral elbow in a cadaveric model. PLRI
was identified following the Kocher approach. This finding
is supported by the anatomy of the LCL complex, with the
LUCL underlying the Kocher interval13,26. Our findings do
not support the use of radiographs made in the fully
extended hanging arm position to diagnose PLRI. The
radiographic hanging arm test was only able to detect
instability when radiocapitellar congruency was carefully
assessed on a digital PACS viewing system. Thus, the use of
conventional intraoperative radiographic assessment with
the hanging arm test seems unreliable. The 30� elbow flexion
lateral radiographs were substantially more accurate and
correlated better with clinical findings during pivot-shift
testing.

We surmise that these findings are the result of intimate
osseous congruency of the ulnotrochlear articulation with the
elbow fully extended, allowing complete engagement of the
olecranonwithin the olecranon fossa following anterior capsular
tensioning. In full extension, osseous structures become the
primary stabilizers of the elbow, masking lateral instability when
present29,30. During flexion, the olecranon disengages from the
olecranon fossa, allowing improved assessment of the lateral
soft-tissue stabilizers30.

Prior studies have discussed the importance of re-
pairing capsuloligamentous structures following a Kocher
approach4,20. The present study found that repair of the
Kocher interval without the use of a suture anchor or
transosseous fixation of the LUCL improved stability but did
not restore the elbow to its pre-dissection baseline. This
observation suggests that clinically, repair of only the cap-
suloligamentous structures may be insufficient to restore
stability following this surgical approach.

The results of the present and other cadaveric studies
suggest that PLRI consistently develops following the Kocher
approach; however, clinical reports do not describe similar
rates of instability13. This discrepancy may be the result of a
minimum threshold of clinically relevant instability, below
which a small degree of PLRI is not appreciable. Alternatively,
robust scarring and healing potential following elbow
arthrotomy, repair, and postoperative immobilization may
obviate any iatrogenic instability imparted from surgical

dissection. This biological response cannot be accounted for
in a cadaveric sample.

The main strengths of the present study are (1) that it
was appropriately powered to compare differences between
surgical approaches in a cadaveric model and (2) that analyses
were performed in a matched-pair fashion to account for
intrinsic variables such as bone density and ligamentous
laxity, which allowed for comparison of small-sample non-
parametric data.

Limitations inherent to a cadaveric study include post-
mortem ligamentous and soft-tissue changes, repeated testing
scenarios in a single specimen, and inability to completely
control for intrinsic ligamentous integrity differences that may
exist between matched-pair specimens. Additionally, motion
observed in the positioning of a cadaveric specimen may not
replicate in vivo kinematics because of a lack of muscular
contraction. Although this testing design lacked dynamic sta-
bilization, it may be a reasonable surrogate for the hanging arm
test, which has been described for intraoperative testing in a
sedated patient, in whom muscle tension would be minimal.
Third, the surgical sectioning of specific ligaments cannot fully
replicate all of the destabilizing conditions observed in various
elbow fracture patterns and ligamentous injuries. Fourth, a
cadaveric setting cannot replicate a biological healing response;
thus, it is speculative to infer clinical conclusions regarding
persistent elbow instability following repair of the Kocher
interval. The final major limitation of this study derives from
the methodological update following testing of the initial 7
specimens. The testing protocol was adjusted after gross
instability was detected in Kocher group specimens with use of
the lateral pivot-shift stress test but not with use of the radio-
graphic hanging arm test. This discrepancy prompted addi-
tional assessment with use of the static lateral elbow 30� flexion
radiograph in the remaining specimens. As a result, the initial
specimens (2 in the Kocher group and 5 in the EDC-splitting
group) did not have baseline static flexion radiographic mea-
surements. We do not believe that this negatively impacts the
overall study conclusions for the following reasons: (1) all
specimens had pre-dissection dynamic fluoroscopy and pivot-
shift examination, which did not identify instability; and (2)
the 5 EDC-splitting specimens that lacked pre-dissection
radiographs did not demonstrate instability with any testing
condition following surgical dissection. Despite these limita-
tions, this study provided considerable evidence that instability
developed following the Kocher approach and did not return to
baseline following interval repair.

Conclusions
The modified Kocher approach produced PLRI, which did
not return to baseline conditions following repair of the
surgical interval, in all specimens. The EDC-splitting ap-
proach did not result in lateral elbow instability in any specimen.
The radiographic hanging arm test was unable to identify lateral
elbow instability when such instability was present. Lateral static
elbow radiographs made in 30� of flexion with full forearm
supination were able to reliably detect instability. The present
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study showed that the hanging arm test may be an unreliable
intraoperative assessment of elbow stability and that the Kocher
approach may cause iatrogenic PLRI. n
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