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ABSTRACT
Background : Chronic elbow dislocation is defined as untreated elbow dislocation for longer than
2 weeks. Goal of treatment is stable reduction of elbow joint and facilitation of early elbow motion
for optimal end result. Known operative methods is the Kocher posterolateral approach.which can
accumulate hematome, and longer time needed to identify Ulnar nerve. Therefore, we would like to
introduce the new modified medial elbow joint incision approach.
Methodology: This study utilized a cross-sectional review of patients with surgical treatment of simple
chronic elbow dislocation. Questionnaires were taken using Oxford Elbow Score, Mayo Elbow Perfor-
mance Index, and Disability of Arm, Shoulder, and Hand Questionnaire to assess current elbow status
Result: Utilizing Oxford elbow score, the analytic group score value ranged from 21-46, while control
group’s score value were 37-42 (P-value <0.0001). Mayo Elbow Performance Index score, from the
analytic group, scored ranges from 45 - 82. the control group, a mean value of 85 were scored (P-value
<0.0001), the DASH score revealed total mean value of 8.3 in the analytic group, compared to score 6
in the control group (P-value = 0.0468 ). The range of motion is increased in total flexion and extension
from both groups(P-value <0.0001)
Conclusion: Modified medial elbow approach provides faster method of identifying ulnar nerve, re-
quires less skin flap for closure and less space for blood accumulation. Modified medial elbow approach
provides good functional outcome with no complications related to ulnar nerve reported in this study.
Keywords: Chronic elbow dislocation, Kocher posterolateral approach, Medial elbow joint approach,
Stable reduction of elbow joint, Ulnar nerve
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INnTRODUCTION

Chronic elbow dislocation is the second major
joint dislocation most often found in adults @2
with an incidence rate of up to 5.2 cases / 100.000
population annually %, It is a frequent problem
seen in developing countries with delayed presen-
tation and complications inflicted by traditional
bonesetter intervention. ©

Elbow dislocation can be classified into 4 ma-
jor groups, which are simple dislocation, complex
fracture-dislocation, chronic posterolateral rotator
instability, and chronic dislocation ¢, Chronic
elbow dislocation can be identified as chronic cases
for longer than 2 weeks. The majority of cases (up

to 80%) are found in the posterolateral configura-
tion, (8-10,12-15)

Treatment comprises stable reduction of elbow
joint and facilitation of early elbow joint movement
to achieve an optimal result. This can be achieved
through operation *579:13.1619) "The most common
surgical approach for the elbow is the posterolat-
eral Kocher approach @56 %10.13,1619) The disad-
vantages of the technique, however, are the wide
skin flap on both the medial and lateral side, which
have the potential for blood and serous accumula-
tion ), and the longer time needed to reach and
identify the ulnar nerve.

'This study is to introduce a new incisional meth-
od, which is the medial side elbow approach. This
new technique gives easy access to visualizing the
ulnar nerve and exposing the whole structure of the
elbow joint, giving maximum result without too
much manipulation to the surrounding structure.
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a novel surgical approach with good functional outcome

Modified medial approach for chronic elbow dislocation:

MATERIALS AND METHODS:

'This study utilized a cross-sectional review of
patients who have undergone surgical treat-
ment of chronic elbow dislocation, without
any other accompanying fracture, performed
at tertiary medical centers in Makassar be-
tween July 2016 and March 2019, with the
author performed medial approach. During
the study period, as many as 12 patients were
treated for chronic elbow dislocation with-
out associated fracture. A thorough physical
examination was performed, and anteropos-
terior and lateral radiographs were obtained
on all patients before and after surgery and
during follow-ups.

PATIENTS AND METHODS

'The patient selection was performed from July
2016 until December 2018, and 12 patients
with chronic elbow dislocation were obtained,
ranging from 3 months to 6 months. All pa-
tients presented with a disability of affected
elbow flexion with varied pain.

Plain radiographs were performed on the
day of their examination, and all revealed el-
bow joint dislocation. Questionnaires were
taken on each patient using Oxford Elbow
Score, Mayo Elbow Performance Index,
and Disability of Arm, Shoulder, and Hand
Questionnaire to assess current elbow status.

Preoperative protocols were followed,
including blood tests and a preoperative
visit from anesthesiologists. Of the 12 pa-
tients, 4 patients were operated using the
widely known Kocher Posterolateral elbow
approach as a control group, and 8 patients
were operated using the medial side elbow
approach.

'The medial side elbow approach was per-
formed by positioning the patient with the
problematic arm in 90° abductions on a table,
followed by procedural aseptic and antiseptic
protocol to expose only the affected shoulder
to hand. The incision was performed in the
medial aspect, from the distal of humerus
through the proximal humeroulnar aspect.
'The identification of the ulnar nerve was per-
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formed straight away by blunt dissection of
the retinaculum/band of Osborne. Tagging of
the Ulnar nerve should be performed (figure
3), and dissection was carried until perioste-
um was reached. Division of periosteum was
done sharply, and the release of ligaments and
soft tissue attachment was done subperios-
teally until the medial and lateral aspect of
the distal humerus and proximal radioulnar
were stripped clean (figure 4). The elbow joint
was dislocated, and all fibrous tissues were re-
moved from the coronoid fossa and olecranon
fossa (figure 5). Subperiosteal stripping was
then performed on the radial head and olecra-
non in the proximal radioulnar aspect (figure
6) until the area was clean of fibrous tissue.
After all, the bony structure was cleaned, the
distal humerus and proximal radioulnar were
realigned, and the operation field was irri-
gated using distilled water. Drainage tubes
were placed to evacuate blood collection out
of joint. The joint was positioned in maxi-
mum flexion, and the pronation and band of
Osborne were stitched with 2-0 absorbable
braided polyethylene suture. The surgical
site was closed with a 3-0 monofilament in-
terrupted suture. Pronation and flexion were
held using a posterior long arm splint. Anti-
biotics were given for 3 days, and Indometh-
acin was given for 14 days. Physiotherapy was
started as soon as the fourth day postopera-
tively when the wound were first cleaned and
consisted of active movement without pain as
wide as the subject was able to. Passive flexion
and extension were trained after 14 days, and
the posterior splint was removed after three
weeks post-operation. .

REesurts

Follow up was done cross-sectionally on the
3-month post-operative and performed us-
ing a questionnaire sheet and range of motion
examination. The questionnaire used included
the Mayo Elbow Performance Score, Oxford
Elbow Score, and Disabilities of the Arm,
Shoulder, and Hand (DASH) Score. These
were chosen to reduce the bias of a single
questionnaire. Both pre and post-operative
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tunctional range of motion were also assessed
and examined.

During the study, a total sample of 12 sub-
jects was taken and divided into two groups:
the control group using Kocher posterolater-
al approach and the analytic group using the
medial side elbow approach.

Utilizing the Oxford elbow score, the result
of the analytic group score value ranged from
21-46, while the Kocher posterolateral group’s
score value was 37-42. A P value of P<0.0001
was obtained and was considered significant.
'The average score was 39.8, with a possible
deviation of 7.9. Of the control group, 2 sub-
jects scored above 40 and 2 subjects scored
between 30-39. From the analytical group,
out of 8 subjects, 6 subjects scored above 40, 1
subject scored 39, and 1 subject scored 21. The
Oxford Elbow score indicated the possibility
of elbow arthritis and its severity. A score be-
tween 0 — 19 indicated severe elbow arthritis,
20-29 indicated moderate elbow arthritis, 30-
39 indicated mild elbow arthritis, and a score
above 40 indicated satisfactory joint function.

Graphic 1. Oxford Elbows Score
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Utilizing the Mayo Elbow Performance In-
dex score, out of the 8 subjects from the analyt-
ic group, 5 subjects scored 85, 2 subjects scored
70 and 1 subject scored 45. From the control
group, amean value of 85 was scored. A P value
of <0.0001 was recorded and considered signif-
icant, with a mean value of 76.63, and a stan-
dard deviation of 14.3.

In general, a score below 60 is considered
poor, between 60-74 is considered fair, 75-89 is
good, and a score greater than 90 is considered
excellent results.
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Graphic 2. Mayo Elbow Performance Index
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In the third questionnaire, the DASH score
revealed a maximum score of 10.8 in the con-
trol group and a maximum score of 29.1 in the
analytic group. The total mean value of 8.3
and a standard deviation of 9.7 in the analytic
group, compared to score 6 and a standard de-
viation of 4.5 in the control group. A P-value
of 0.0468 was obtained and considered signif-
icant, with 0 indicating no disabilities and 100
maximum disabilities.

Graphic 3. DASH Score
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In this study, we measured the range of mo-
tion of each elbow undergoing open reduction,
and we measured an increase in total flexion
and extension both from the analytic group
and control group. A P value of P <0.0001
proven to be significant with mean differenc-
es of 62.92° increase in range of motion and a
standard deviation of 21.8". In comparison to
the analytic group and control group, a higher
proportion of flexion arch was gained in the
analytic group. Nevertheless, all subjects ex-
cept one gained a functional elbow range of
motion.
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Modified medial approach for chronic elbow dislocation:

Graphic 4. Preoperative and post-operative range of
motion
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DISCUSSION

Elbow joint is a trochoginglymoid joint, allow-
ing flexion-extension as well as pronation-supi-
nation motion with 2 main articulating points,
which are the glenohumeral and radiocapitellar
joint, @:3:20

As a joint, the elbow is stabilized by static
and dynamic structures. Static stabilizer relied
on glenohumeral articulation, medial collat-
eral ligament, lateral collateral ligament, head
of the radius, origins of flexor and extensor
muscles, and joint capsule. Dynamic stabilizer
consisted of all the muscles passing over the
elbow joint, providing a compression eftect on
the joint. Stability in the elbow joint is a com-
bination of bone and ligament resistance with
a carrying angle of 11-16°. 2:3:202D

'The range of motion is divided into 2, the
normal range of motion and the functional
range of motion. In the elbow joint, the normal
range of motion is 0-150° flexion, 85° supina-
tion, and 80° pronation, whereas the functional
range of motion is 30-130° flexion and 50° pro-
nation and supination. ?”

Elbow dislocation involved a posterior shift
of proximal ulna and radius in relation to the
humerus and the majority involved tear of the
lateral ulnar collateral ligament, thus induc-
ing a posterolateral rotatory instability, which
in turn created a shift to external rotation and
circumferential tear of an anatomical structure
of capsule and ligaments from the lateral side
to the medial side. The most common mech-
anism of action was a fall on an outstretched
hand, resulting in valgus, supination, and axial
force in the elbow joint. This, in turn, created
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a chain of events from posterolateral instabili-
ty to tear of the anterior and posterior capsule,
leading to the pressure of coronoid under the
trochlea. The destructive force traveled to the
medial side and impairing the whole complex
of medial collateral ligament. ¢3¢

'The main purpose of dislocation treatment
is to provide a stable reduction and restore joint
function as early as possible. This can be achieved
via anatomical reduction of humerus, radius, and
ulna articulation. In the acute case, a closed re-
duction technique may be proved beneficial and
straightforward. In contrast, in chronic cases,
an open procedure is favored due to alteration of
surrounding soft tissues, namely triceps short-
ening, collateral ligament contracture, anterior
and posterior capsule shrinkage, and wide intra
articular fibrosis. Either Kocher posterolater-
al approach or medial and lateral dual incision
approach are widely known technique, in com-
bination with contracture release and fixation
methods to maintain reduction. ?3569-1%22)

In open medial side approach to the elbow
joint, the arm is positioned in 90° abduction
over a table. Longitudinal incision on medial
aspect of distal humerus to the proximal hu-
meroulnar joint is performed and identification
of ulnar nerve is performed.

Figure 1. Anatomical landmark of surgical incision

T
E
~

Figure 2. Internervous plane
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After careful identification and tagging of
the ulnar nerve, origins of flexor and pronator
muscles and the anterior capsule of the joint
is detached sub-periosteally using an elec-
tro-cauterization, into the lateral side.

Figure 4. Origins of flexor and pronator muscles and
anterior capsule of the joint are detached sub-peri-
osteally

Following the careful release of soft tissues,
traction is performed in radiocapitellar and hu-
meroulnar joint, thus exposing the whole distal
aspect of the humerus. All fibrous tissues then
thoroughly excised

Figure 5. Articular surface released from soft tissue

‘ RPM N° 9-2020.indd 541

IUOL1IB201SLP MOQ)® 2LUOJYD JO) ydeoudde jeLpaw paLLiLPONW

2wod23no jeuotidouny poob yiLm yoeoudde jeosLbuans Janou e

V.106/N° 9

3/12/20 10:13 ‘



542

N T I N A

a novel surgical approach with good functional outcome

Modified medial approach for chronic elbow dislocation:

Figure 6. Visualization of radial head after being re-
leased from fibrotic tissue
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'The radioulnar joint is released of soft tis-
sues afterward. When all the joint surfaces
were thoroughly cleaned, the humeroulnar
joint is repositioned, and the radial head is
carefully placed in front of the capitellum.
After careful examination of the range of
motion, the operating field is irrigated with
normal saline, a drainage tube was insert-
ed to reduce blood accumulation, the elbow
joint is positioned in maximum flexion and
pronation. The joint capsule and periosteum
are approximated, the ulnar nerve is repo-
sitioned, and Osborne Fascia is closed with
simple interrupted sutures. Elbow joint is
maintained in position with a dorsally placed
external support.

Figure 8. Elbow joint is maintained in maximum
flexion and pronation position with dorsally placed
external support

Gy

Post-operation rehabilitation and treat-
ment were intended to preserve joint stability
and function after open reduction. Antibiotics
and analgesics were given according to condi-
tion and dosage. In our study, 1 generation
cephalosporine and aminoglycoside were used.
Indomethacin was given for 14 days to reduce
the incidence of myositis ossificans, a compli-
cation that could reduce the range of motion.
Passive mobilization can be initiated during
wound treatment on day 4 post-operation, and
it should be performed carefully as not to cause
any pain, to reduce the likelihood of pain-in-
duced myositis ossificans. Drain removal can
be performed on the same day. After 14 days
of operation, sutures could be removed, and
wound care was no longer performed. Active
and passive mobilization of the elbow joint can
be performed as long as no pain is felt. After 21
days of operation, the slab can be removed, and
the maximum active and passive movement of
the elbow joint is encouraged despite the pain.
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