22 ISSN 0030-5987. Oprornexnis, TpaBMaToIOTis Ta mpoTe3yBanHs. 2024, Ne 3

VIK 617.573:616.727.3-001.6](045)=111

DOI: http://dx.doi.org/10.15674/0030-59872024322-27

Outcome of neglected posterior elbow dislocation

with gross ligamentous instability

by arthrolysis combined with circumferential reconstruction
of MCL, LUCL using triceps tendon fascia

Santosh Kumar Sahu ', Nihar Ranjan Mishra !, Chinmay Sahu %, Dattatreya Kar *

! Department of Orthopaedic, IMS & SUM Hospital, Siksha O Anusandhan (Deemed to be University), Bhubaneswar. India
2 Department of Orthopaedics, SNL Medical College and Hospital, Pujariput, Janiguda, Koraput. India
? Department of Medical Research, IMS & SUM Hospital, Siksha O Anusandhan (Deemed to be University), Bhubaneswar. India

Dislocation of the elbow joint, which has not been treated for
more than 3 weeks, is considered outdated. Due to the high
risk of complications and the uncertainty of the effectiveness
of the treatment of an old dislocation of the elbow joint, it
is quite a difficult task for surgeons. There are various de-
scribed techniques for repairing the lateral ligamentous com-
plex (including the LUCL) and the medial collateral ligament.
Objective. To describe the author's unique technique, which
consists in using one graft to restore both lateral and me-
dial ligaments. Methods. The personal experience of treating
14 patients with chronic dislocation of the elbow joint with
deformation and multidirectional instability is presented. All
patients were operated on by one surgeon using the arthroly-
sis method in combination with MCL, LUCL reconstruction
using an ipsilateral autograft of the triceps tendinous fascia.
Further observation was carried out at 3, 6 and 12 weeks, as
well as at 6 and 9 months. In our case, we evaluated stability,
range of motion, and the presence of pain syndrome. The re-
sults. Satisfactory results were obtained in terms of pain-free
full range of motion and adequate stability of the elbow joint
in all cases. All patients performed their active routine ex-
ercise with minimal limitation. Conclusions. The advantage
of the technique is a unique comprehensive approach that
uses one circular graft to restore both the lateral and me-
dial ligament complexes, which ensures stability and possi-
ble early rehabilitation. This leads to an excellent functional
result — a quick restoration of the full range of motion in
the joint and its stability.

3acmapinum ésascacmuvcs 6UUX NIKMbOBO2O CY2n00a, AKULL He

nikyeanu oinvwe 3 muschie. Yepes ucokuil pusux yCKiaoHeHsb
I He6U3HAYEeHICMb Pe3yIbMaAMUEHICNb AIKYEAHHA 3aCMAPIN020
BUBLUXY TIKMbOBO2O CYen0ba € 00CUmMb CKIAOHUM 3A80AHHAM
ons xipypeis. Icnytomo pi3ui onucani Memoouxu 8i0HO8IEHHA
namepanvHo2o 38’13k068020 xomniexcy (exawouaioyu LUCL)
i medianvroi konamepanvhoi 36’a3xu. Mema. Onucamu ymi-
KANbHY a8MOPCbKY MemoOOuKy, AKa Noisede y 6UKOPUCMAHHI
00H020 MPAHCNIAHMAMA ON5i 8IOHOBIEHHA AK N1AMEPAIbHOIL,
max i medianvroi 36’a30x. Memoou. Hasedeno éracnuii 0oceio
nikyeanus 14 nayicnmis i3 3acmapiaium UGUXOM JLIKMbOBO2O
cyanoba 3 degpopmayieio ma pisHOCHPAMOBAHOIO HeCMAbiNb-
nicmro. Yci xeopi Oyau npooneposani 0OHUM Xipypeom Memo-
oom apmponizy 6 noeonanui 3 pexoncmpykyieto MCL, LUCL
i3 GUKOPUCTNAHHAM INCUNAMEPANLHO20 AYMOMPAHCHIAHMAMA
cyxoorcunkogoi gacyii mpuyenca. Ilooanvuie cnocmepesicents
nposodunoca ua 3, 6 i 12 muowcni, a maxooc va 6 i 9 mic. ¥ na-
WoMy BUNAOKY MU OYIHIOBAIU CMAOIIbHICMb, JlANAa30H pyXie
i nasguicms 601606020 cunopomy. Pezynomamu. Ompumanu
3A008IIbHI pe3yIbmamu 3 MouKu 30py NOGHO20 OIANA30HY Py~
xi6 6e3 6010 Ul adeksamuoi cmabiibHOCmI TIKMb06020 Cy2n0ba
6 ycix eunaokax. Yci nayienmu 6UKOHY8AIU C80I AKMUBHI py-
MUHKI PI3UYHI HABAHMAICEHHS 3 MIHIMATLHUM 0OMENCEHHIM.
Bucnoexu. Ilepea2oio memoouxu € yHikanbHUutl KOMNJIEKCHUL
nioxio, AKUll 8UKOPUCMOBYE OOUH YUPKVIAPHUL MPAHCNIAH-
mam OJisl GIOHOGNIEHHA AK 1AMepanbho20, Mmax i mMeodiaibHo20
KOMNJIEKCI8 36 430K, Wo 3a0e3neyye cmabilbHicmy i MONCIUBY
pauuio peabinimayiro. Lle npusooums 00 8iOMiHHO20 PYHKYIO-
HANLHO20 Pe3ynbmamy — ueuoKo20 8iOH0BNEHHS NOBHO20 00-
cs2y pyxig y cyenobi ma tioeo cmabinvnocmi. Kniouosi crosa.
Jlixmvosuil cyenob, eusux, sacmapinuil, HecmadiibHiCmb, pe-
KOHCMPYKYIA.
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Introduction

Elbow is the most common joint to be dislocated
in children & the second most common joint to be
dislocated in adults [1]. It may be anterior or poste-
rior. In posterior type of elbow joint dislocation, the
radius and ulna dislocate posterior to the humerus,
and in anterior elbow joint dislocation, they dislo-
cate in front of the humerus. Posterior dislocation is
more frequent than the anterior type. An elbow joint
posterior dislocation is described as neglected if it is
not treated/inadequately for 3 weeks or more [2]. In
developing countries like India, these type of presen-
tations are very common. Low education level, pov-
erty, delay in seeking medical treatment, unethical
procedures by local bone setters & in-accessability
to proper health care are all potential reasons. Due
to the high risk of complications and the uncertainty
of the outcome, the management of neglected elbow
dislocation is quite challenging. There are various
described extensive techniques for repair of lateral
ligamentous complex (including LUCL) and the me-
dial collateral ligament. In this article, we describe
a unique approach that uses a single circular graft to
rebuild both the lateral and medial ligaments.

Materials and methods

This is a prospective study conducted in the de-
partment of Orthopaedics, in a tertiary care hospital
of Bhubaneswar. A total of 14 patients presented to
our OPD with neglected/ill-treated dislocation of el-
bow without any obvious bony fractures in a duration
of 2 years.

Exclusion criteria:

1. Associated bony fractures

2. Anterior elbow dislocations

2. Fresh injuries (< 3 weeks)

3. Paediatric patients (< 16 yrs)

4. Compound injuries with pre-existing wound
over the elbow

5. Distal neuro-vascular deficit

All patients were operated by a single surgeon by
arthrolysis combined with Circumferential recon-
struction of MCL, LUCL using ipsilateral triceps ten-
don fascia autograft.

Surgical Technique

Patient in lateral decubitus position on contralat-
eral side under GA/brachial block with injured arm
placed on support, with forearm and hand hanging
in air, so that they can be easily mobilised, protection
was given over pressure points. Under fluoroscopy
guidance, elbow instability was evaluated by exami-
nation. Reduction was done using Morrey’s described
technique and ligament reconstruction was done us-

ing the single loop technique described by van Riet et
al., with a few modifications [3, 4].

Posterior midline incision was given under tourni-
quet control. Ulnar nerve was identified first, which
was followed by a thorough release of the fibrosis
around the joint. Full-thickness fascio-cutaneous
flaps were elevated to expose the medial & lateral
surfaces of elbow. A 7-mm-wide central slip of Tri-
ceps tendon fascia was collected from the tip of the
olecranon to 10 cm proximally. In the antero-poste-
rior plane, the tendon graft's distal portion is thicker.
The graft's proximal four-fifths are a sheet that was
formed into a tube that fits through a 4.5-mm drill
guide. When FCU tendon was anteriorly reflected,
the medial proximal ulna and medial epicondyle are
visualised. Sublime tubercle of the proximal ulna was
cleared of all the soft tissue attachments on the medial
side. Kocher interval was identified. The anconeus
was reflected. Remnants of the LCL complex were
recognised. The annular ligament was separated. Pos-
terior interosseus nerve was protected by keeping the
forearm pronated. The capitellum and lateral epicon-
dyle can now be seen clearly.

The origin of the LUCL was disclosed by palpat-
ing and exposing the supinator crest on the lateral
side of the ulna. We carried out triceps V-Y plasty.
The palmaris longus tendon was used in a method
first described. We extracted triceps tendon fascia
for our procedure & used it like palmaris longus
tendon described by Arafiles et al. [5]. All scarred
tight collaterals, as well as the anterior and posterior
capsules were released from the humeral side & joint
was reduced. The articular surface was stable but not
in good health. The soft tissue around the articular
cartilage was not nibbled in order to protect the ar-
ticular cartilage. Posterior bundle of the LUCL and
the anterior bundle of the medial collateral ligament
were repaired in order to stabilise the reduced joint.
The isometric point was identified & a 4.5-mm hole
was drilled through the humerus axis of rotation,
from the lateral side's capitulum's centre to the medial
epicondyle's antero-inferior surface with careful pro-
tection of ulnar nerve (Fig. 1, 2).

Through a 4.5-mm oblique drill hole in the ulna
which was created from the sublime tubercle on the
medial ulna to the supinator crest on the lateral side
of the ulna, the anterior band of the MCL is restored.
Simillarly, LUCL was reconstructed using an oblique
4.5-mm tunnel which is drilled from the lateral to
medial side of the ulna. All drill holes were curetted
to allow the tendon graft to move freely. In order to
drag the graft through the complete circuit, a trailing
suture was inserted through each tunnel. The leading
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end of the graft was passed lateral to medial through
the supinator crest tunnel to form the LUCL (Fig. 3).

Graft was anchored and tensioned by placing an
interference screw in the humeral tunnel while keep-
ing the elbow in pronation (Fig. 4).

The graft was now transferred through the medial
side of the humeral tunnel and secured with a second
interference screw at the sublime tubercle in the ulnar
tunnel, keeping the elbow in flexion. Throughout this
process, but especially before the graft is tensioned,
it's crucial to make sure the elbow is completely
reduced.

The Kocher interval was closed with non-absorb-
able sutures, and the flexor-pronator mass is restored
back to the medial epicondyle. The skin is closed in
layers. Stability was checked at the end of the pro-
cedure, which was verified by testing ROM in all
planes.

Post-Operative Rehabilitation

For one week, the elbow immobilised in an
above-elbow plaster slab with the elbow flexed 90 de-
grees and the forearm in neutral rotation. We allowed
patients to start active mobilisation. To enable pain-

free movement, post-operative analgesic management
was taken. Over the course of three weeks, active mo-
tions and progressive strengthening exercises were
initiated. After four weeks, light weightlifting was in-
troduced, followed by three months of full weightlift-
ing. Follow-up was undertaken at 3, 6, and 12 weeks,
as well as at 6 and 9 months. In our case, we evalu-
ated stability, range of motion, and any pain. We had
satisfactory outcomes in terms of pain-free full range
of motion and adequate elbow joint stability in all
cases. All patients were able to do all of their active
routine physical activities with minimal restriction
of ROM.

Results

The mean age of patients was 33.6 (14-50) yrs.
There was a female predominance with male to fe-
male ratio of 5:9. The mean duration of presentation
after injury was 1.63 months. The most common
complaints were deformity & restricted movements.
10 patients were treated at local bone setters while
4 of them received no treatment.

Fig. 3. Intra operative photo showing interference screw placement

Fig. 2. Intra operative photo showing graft passing

Fig. 4. Post operative radiograph
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Discussion

The radio-capitellar and ulno-humeral joints,
together with the MCL and LUCL are the stabiliz-
ers of the elbow joint. The LUCL usually provides
posterolateral stability, while the anterior bundle
of the MCL performs a crucial function in stabilis-
ing the elbow during valgus stress [6]. The majority
of uncomplicated elbow dislocations recover satis-
factorily after closed reduction without any surgical
intervention and with the right mobilisation [7]. In-
juries to the radial head, coronoid, or ligaments that
are not appropriately treated are the cause of chronic
instability or missed dislocation of the elbow [§]. Old
unreduced elbow dislocations are frequent in rural
regions due to lack of awareness. Before they are vis-
ited by a professional, such patients are usually ne-
glected and mistreated. Up to three weeks after an

injury, most surgeons attempt closed reduction for
elbow dislocation. After three weeks due to soft tis-
sue contracture, closed reduction becomes difficult.
The symptoms can range from mild to severe insta-
bility that restricts use of the upper limbs, as well
as recurring or permanent subluxation or dislocation.
These may result in painful elbow locking, clicking,
snapping, or clunking [9].

Collateral ligament reconstruction is abso-
lutely necessary if reduction necessitates the re-
lease of soft tissues [8]. Palmaris longus, plantaris,
and triceps fascia grafts may be used to reconstruct
chronic LUCL and MCL injuries with instabil-
ity [11-13]. Speed (1925) proposed the V-Y plasty
technique for triceps lengthening to reduce old
elbow dislocations [14]. Many authors through-
out the century have used the same method,
namely Billet, Naidoo and Fowles et al. [15-17].

Table

Table showing epidemiology & functional improvement according to the Mayo Elbow Performance Index [11]

Patient (case No.) Age (years) Gender Side Delay (days) Preoperative Postoperative Score
mobility mobility

1 25 Male Left 35 0 100 95 (excellent)
2 36 Female Right 42 10 120 95 (excellent)
3 42 Male Left 38 0 80 65 (average)
4 33 Male Left 24 15 110 95 (excellent)
5 14 Female Right 64 30 125 95 (excellent)
6 29 Male Left 79 0 90 80 (good)
7 23 Female Right 62 20 100 95 (excellent)
8 58 Male Left 40 40 95 85 (good)
9 27 Female Right 92 25 75 55 (poor)
10 46 Male Left 39 30 110 95 (excellent)
11 22 Female Right 42 40 125 100 (excellent)
12 45 Male Left 75 15 95 85 (good)
13 39 Male Right 29 0 110 95 (excellent)
14 32 Male Left 34 40 90 75 (good)

Fig. 5. Elbow flexion range in last follow up

Fig. 6. Elbow extension range in last follow up
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Fig. 7. Elbow Supnation range in last follow up

The basic principles of the procedure include ex-
tensive release, V-Y plasty, and K-wire fixation for
2—4 weeks following surgery, followed by vigorous
physiotherapy. However, patient needs immobiliza-
tion for prolong period of time using K-wire or above
elbow casts. The sole exception is Arafiles et al., who
attempted to reconstruct the intra-articular cruci-
ate ligament utilising the patient's palmaris longus
in order to give the patient immediate anterior and
posterior stability [5]. By doing so, a K-wire fixation
can be avoided and the patients might mobilise early
[18]. For our patient, we have substituted triceps ten-
don fascia for palmaris longus. Collateral ligament
and articular cartilage damage was prevented by us-
ing proper dissection methods. Early mobilisation is
a key goal of collateral ligament reconstruction. Van
Riet et al. described a procedure employing a single
gracilis tendon, which may be single loop or double
loop based on the number of reconstructed bundles
of the MCL and LUCL [4]. The circumferential graft
approach is mostly described in the literature as
a treatment for chronic instability that results from
other types of injuries, but to our knowledge, its use
for a neglected elbow dislocation has been rarely de-
scribed. Only open reduction and temporary stabili-
sation, requires longer-term immobilisation, can re-
sult in post-operative instability or stiffness. But with
open reduction and cruciate ligament replacement in
addition to our method of reconstruction, it enables
us to allow ROM early and achieve reasonably good
stability and functional improvement (Fig. 5-8).

Conclusion

Neglected elbow dislocations are very common
in India. Good functional improvement depends
upon the surgical technique & early rehabilitation.
In this article, we have described a unique circum-
ferential approach that uses a single circular graft to

Fig. 8. Elbow pronation range in last follow up

rebuild both the lateral and medial ligament com-
plexes which confers very good stability & early re-
habilitation is possible that leads to excellent func-
tional outcome.
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PE3VJIbTATU JIIKYBAHHA 3ACTAPIJIOI'O BUBUXY JIHIKTHbOBOI'O CYIJIOBA
3 BUPAXKEHOIO HECTABIJIBHICTIO 3B’ 30K IIJIAXOM APTPO3Y

B [IOE€IHAHHI 3 PEKOHCTPYKIICIO MCL, LUCL

3 BUKOPUCTAHHSM ®ACIII CYXOXUJIKA TPUTOJIOBOI'O M’SI3A
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