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Introduction

Dislocation of the elbow is the second most common type of dislo-
cation in adults (1). The treatment of early diagnosed dislocations
is closed reduction and joint motion range exercises under control
performed after. If the dislocation remains untreated up to 3 weeks,
it is called ignored or chronic elbow dislocation (2-3). Since it is
very difficult to achieve and maintain the reduction by non-surgical
methods, surgical treatment is suggested in these cases. Chronic
elbow dislocation (CED) is rare in developed countries. Due to rare
appearance of the ignored elbow dislocation, there are limited
number of studies including small patient series. The aim of the
present study was to compare the outcomes of the patients who
had surgery due to chronic elbow dislocation through open reduc-
tion- k wire temporary arthodesis (KWTA) and open reduction-

external fixation (EF) methods.

Material and Method

Study Group

Surgical procedures were performed on 11 patients with CED by
same surgeon in orthopedics and Traumatology Clinic between
2011 and 2017. Three patients who did not come to the follow-up
visits were excluded. Remaining patients included 5 males and 3
females with age average of 30.5 (range; 22-60). Complete disloca-
tion was detected in elbow X-rays of the patients; 3 patients devel-
oped fracture mal-union concomitant to the fracture. All injuries

were closed. None of the patients had neurovascular deficit. Seven

patients referred to a bonesetter whereas dislocation of 1 patient
was missed in the emergency service. The average period of referral
to our clinic after dislocation was 10.1 (range 2-60) months. Con-
comitant conditions included medial condyl fracture in 1 patient,
lateral condyl fracture in 1 patient and fracture of the radius head
in 1 patient. Written consent was obtained from the patients for the
study.

Surgical technique

Anteroposterior, lateral, oblique X-rays of the elbows of the patients
were taken. The patients were operated at supine position by im-
plementing a tourniquette on proximal side of the arm. The elbow
joint was accessed through a posterior incision of 25 cm. Medial
and lateral skin flaps were removed. The ulnar nerve was detected,
marked and transposed to anterior side subfacially after reduction
of the dislocated joint. Then, triceps muscle were dissected sharply
from medial and lateral sides up to olecranon; and the joint was
revealed. The fibrotic and granulation tissues detected in the ole-
cranon fossa, medial and lateral sides of the joint, between distal
side of humerus and radius head, between proximal side of the ra-
dius and ulna were cleared carefully. Heterotopic ossifications were
removed by osteotome and mini ronger. The collateral ligaments
which were contracted were released to allow the reduction. Then,
collateral ligament reconstruction was not performed. After reduc-

tion of ulnatrochlear joint, instability was observed on varus and
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valgus on the elbow joint of all patients. A fixator system with elbow
movement unit (Orthofix Galaxy External Fixation System, Verona,
Italy) was implemented to some of the patients. EF was performed
as follows; pins of 5.6 mm were placed on lateral side of the hu-
merus and pins of 3.5 mm were placed on medial side of the distal
ulna. Humerus pinning was performed with an open technique to
preserve the radial nerve. The elbow was fixed at 110 degrees after
installation of fixator system. The concomitant fractures unioned;

therefore, they were left as they were. (Figure 1,2,3,4)

Figure 3 and 4: Postoperative Elbow Anterio-Posterior
(AP) and Lateral radiograph.

Patient No. 1 2 3 4 5 6 7 8
Age 60 27 27 25 38 22 22 23
Gender M M M F F M F M
Side R L R R R R R
Duration between the 3 60 2 3 3 3 6
injury and operation (mo)
Concomitant injury - RH - - HLC - - HMC
Surgery EF EF EF EF KWTA KWTA | KWTA | KWTA

RH:Radius Head fx HMC: Humerus Medial HML:Humerus Lateral
Condil fx Condil fx

Table 1: Demgraphic and clinical characteristics of patients.

Figure 1 and 2: Preoperative Elbow Anterior-Posterior

(AP) and Lateral radiograph.

Elbow flexion-extension exercises were started at pain limit. The
exercises were implemented as 20 repetitions once a day. The fix-
ator system was removed in the polyclinic without anesthesia at
postoperative week 3. The patients were instructed to keep their
elbows in a sling after joint gap exercises. Progressive resistance
exercises were started to strengthen the muscles around the elbow
at week 6. KWTA was implemented as follows. A K-wire (size 1.8;

Tipsan, Izmir, Turkey) was inserted as perpendicular to the ulnar

axis on 1 cm below the olecranon tip. The K-wire was forwarded
into the humerus transarticularly when the elbow is at flexion of
90 degrees. Reduction control was performed by a scope. The K-
wire was removed in the polyclinic without anesthesia at postop-
erative week 3. Passive exercises of the elbow started at pain limits
as twice a day. The patients were told to apply a sling to keep the
elbow at 90 degrees after the exercise. Progressive resistance ex-
ercises were started to strengthen the muscles around the elbow

at week 6.

Main Outcome Measures

The patients were evaluated at postoperative months 3 and 6 and
then semi-anually. Flexion-extension gaps of the patients at referral
and final control were measured by a hand-held goniometer. Quick
Disabilities of the Arm, Shoulder and Hand (Q Dash), Mayo Elbow
Performance Indexes (MEPI) and Short Form-36 (SF-36) painsub

parameter were recorded.
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The Quick DASH is a questionnaire consisting of 11 items that mea-
sure severity of symptoms as well as individual’s ability to complete
tasks, absorb forces. Higher scores in Quick DASH indicate a greater
level of disability and severity whereas lower scores indicate a low-
er level of disability.

The Mayo Elbow Performance Index (MEPI) is an instrument used
to test the limitations while using the elbow during activity of daily
life (ADL). This specific test utilizes 4 subscales including pain, arc
of motion of the humeroulnar articulate, stability and disorders in
ADL. The scoring is done as follows; below 60 is poor, 60-74 is fair,
75-89 is good and 90-100 is excellent.

SF-36 is a set of generic, coherent, and self-reporting quality-of-life
measure. These measures are used for monitoring and assessment
of care outcomes in adult patients. SF-36 pain subparameter con-
sist of two questions; How much bodily pain have you had during
the past 4 weeks? During the past 4 weeks, how much did pain in-
terfere with your normal work? (including both work outside the
home and housework) The sum of these two item is divided to two

in order to detect mean of pain parameter.

An independent observer who has minimum 5 years of experience
assessed Broberg-Morrey radiology score of the patients in their fi-
nal control visit. Grades are demonstrated as follows; grade 0, nor-
mal joint; grade 1, slight joint-space narrowing with minimum os-
teophyte formation; grade 2, moderate joint-space narrowing with
moderate osteophyte formation; and grade 3, severe degenerative

change with gross destruction of the joint.

Statistical analysis
The independent two sample t-test was used to determine the as-
sociation of preoperative and postoperative q dash, mepi, flexion/

extension (f/e) and postoperative SF-36 values.

The independent two sample t-test was also used to determine
whether preoperative and postoperative q dash, mepi, f/e and
postoperative sf-36 values change. Pearson’s correlation analysis
was implemented to determine whether delay duration and pre-
operative and postoperative q dash, mepi, f/e and postoperative

sf-36 values change.

Fisher’s exact test was used to detect if there is any association
between fixation method and Broberg radiological stage. Since
two procedures were performed according to availability of EF,
the patients are naturally randomized. Statistical significance
were noted at a minimum of P < 0.05 threshold. All data were
analyzed at IBM SSPS version 23.0(IBM Corp., Armonk, NY, USA)

Results

Delay duration of the patients for the surgery was 10.5 (range 2-60
months) in average. Three of 8 patients had concomitant fractures.
Eight patients were followed for 4.6 (range 3-6 years) years. None
of the patients developed pin path infection and pin loosening.
Postoperative MEPI, Q DASH, final ROM and postoperative SF-36
pain values of the patients were presented in Table 2. There was
not any statistically significant association between fixation meth-
od and Broberg stage (p>0.05). Statistical data of the patients clini-

cal evaluations was shown in Table 3.

Patient No. 1 2 3 4 5 6 7 8
MEPI score Pre/post peration 40/90 25/85 20/75 35/80 | 10/65 | 20/80 | 20/65 | 25/70
Q DASH-score Pre/post 66/11 73/25 | 77/25 | 86/38 | 66/52 | 55/39 | 84/52 | 80/25
operation
Range of Motion
Pre operation-Final 10/110 10/120 | 20/120 | 10/120 | 10/120 | 15/115 | 20/105 | 20/90
Final SF-36 pain score 77.5 90 77.5 90 55 45 67,5 77,5
Broberg-Morrey Rating scale grade 1 grade1l | grade O | grade1 | grade 2 | grade 0 | grade 2 | grade

1

MEPI: Mayo elbow performance index, Q DASH: Quick Disabilities of the Arm, Shoulder and Hand, SF-36: Short Form 36

Table 2: Clinical and radiographic outcomes of the patients.
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Clinical parameters | EF Group | KWTA Group | p value
Pre op. MEPI 30 18.75 p>0.05
Post op. MEPI 81.25 70 p<0.05
Pre op. Q DASH 75.56 71.08 p>0.05
Post op. Q DASH 25.56 42.04 p<0.05
Range of Motion
Pre operation 12.5 16.25 p>0.05
Final 117.5 107.5 p>0.05
Final SF-36 pain score 83.75 61,25 p<0.05

Table 3: Clinical evaluation.

Discussion
Number of the cases with chronic dislocation of the elbow de-

creased dramatically due to easy access to medical centers and
development in imaging techniques. The patients with ignored
fractures after interventions done by local bonesetters in the study
region are still detected even they are rare. Majority of the studies
about this subject was reported by the surgeons from less devel-
oped countries (4-5-6). Seven patients in the present study were
exposed to traditional bonesetter intervention. Diagnosis of elbow
dislocation may be missed in the multiple trauma patients and in
the patients with ipsilateral pathology (7-8). There is not any mul-
tiple trauma or ipsilateral pathology in the patient whose diagno-
sis was missed in the emergency service. It was detected from the
file of the aforesaid patient, he was taken to ER in an unconscious
state and he had high level of alcohol in the blood. We believe that
a careful orthopedic examination would be useful for unconscious

patient.

There is not any consensus on surgical treatment method for
chronic elbow dislocation. Many surgical methods were described.
Posterior approach to the elbow facilitates to access the medial and
lateral joint through a single incision. The joint was accessed from
medial and lateral edges of the triceps through posterior approach
in 8 patients of our series; reduction was achieved by loosening the
medial and lateral collateral ligaments; therefore triceps extension
was not necessary. It was reported that triceps extension is use-
ful for joint stability, early start to movements and prevention of
postoperative flexion contracture (9-10). Mahaisavariya et al (11)
reported that triceps extension was necessary after 4 to 8 weeks.
Kapukaya et al (12) reported successful outcomes in their patients
series whom they implemented triceps extension. We had a pa-

tient whom we achieved reduction without triceps extension at

month 60. Papandrea et al (13) reported that concentric reduction
is the key point of the surgery. We achieved concentric reduction
by releasing the collateral ligaments. A disadvantage of collateral
ligament release is development of varus valgus instability on the
elbow after reduction in all patients. Repair of collateral ligament
in case of instability was first suggested by Arifiles (14). There are
articles suggesting that repair of collateral ligament is not neces-
sary to provide elbow stability (9,15). We resolved the instability
problem by fixing the elbow by K wire or external fixator. We did

not detect any finding for instability in the control visits.

A common consensus of many authors is to release the ulnar nerve
regardless from the surgical method (16-17). We performed ulnar
nerve release and subfacial transfer to anterior for all patients. We
did not detect any problem on the ulnar nerve in any of the patients.
Prolongation of delay period for surgery leads to worse outcomes
(18-19). We observed that SF-36 pain score was lower by delay of
the surgery.

Ring et al (20) reports that negative functional outcomes are ob-
served in case of concomitant fractures. We detected that the con-
comitant fracture did not affect the functional outcomes. Boretto
et al (21) compared simple and complex elbow dislocations and
reported that there is not any difference between two groups in
terms of functional and joint movement unless the fracture causes
any neurovascular complication. Furthermore, this outcome may
be related to the fact that concomitant fractures in our series were

less or never associated with the joint.

Open reduction-external fixation was performed on 4 patients in
the present study. There was not any difference in MEPI, Q DASH
scores and flexion-extension gap averages before the surgery; how-
ever, MEPI, Q DASH, SF-36 scores of the patients who had external
fixation were better than those who had fixation with K-wire. There
are many studies suggesting that external fixator in treatment of
chronic elbow dislocation would provide better outcomes (16,22).
EF increase the joint stability after the surgery and enables early
movement. It is known that early movement and distraction have a
preserving and healing effect on the cartilage of which the load falls
on (23-24). We believe that higher scores may depend on this effect.
The K-wire which was placed with a transarticular approach might
have caused a damage in the patients who had temporary arthod-
esis. However, Islam et al (25) demonstrated similar outcomes for
flexion-extension gaps of the elbows of the patients after their sur-

gical procedures with KWTF; however, they measured MEPI scores
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higher than our scores. They also forwarded K-wires from ulna to
humerus with a transarticular approach without triceps muscle
extension and collateral repair. However, their patient groups in-

cluded younger patients.

We considered that the external fixator group would have more
joint motion range. There are studies addressing that prolonged
joint immobilization would cause joint stiffness (26-27). However,
postoperative motion ranges were similar in both groups. Ring et
al. (28) compared hinged external fixator and cross pinning for
treatment of elbow instability; and they did not detect any differ-
ence between these two methods in terms of joint motion ranges
and Broberg-Morrey scores. Although our patients had higher pain
scores, we believe that they improved their motion ranges to fulfill
their daily activities. Regular and long-term controls may contribute
promotion of joint motion range exercises of the patients. This may

explain similar motion range outcomes in EF and KWTA groups.

There was not any association between fixation method and
Broberg-Morrey stage. The arthosis and osteophytes appear to be
related to the cartilage injury appeared after the trauma. Linden-
hovius et al (29) reported that Broberg and Morrey classification
system is affected by specialization and experience of the assessor
with a moderate interobserver safety. This may be related to similar

outcomes of Broberg-Morrey stages.

Conclusion
Compared with implent of K- wire, implement of external fixator
resulted in improved surgical outcomes of chronic elbow disloca-

tions
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