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CASE REPORT

Complex elbow dislocation associated with radial and ulnar
diaphyseal fractures: a rare combination
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Abstract We illustrate a rare complex dislocation of the
elbow involving a posterior ulno-humeral dislocation
associated with open diaphyseal fracture of the ulna, radial
shaft fracture, Type 1 coronoid fracture and neuropraxia of
the deep branch of the radial nerve. The isolated ulno-
humeral dislocation without radio-capitellar involvement,
and ulnar diaphyseal fracture, makes this “reverse
Monteggia” type of injury pattern very unique. This patient
was managed with an initial reduction of his ulno-humeral
joint and stabilization of his radius and ulna fractures. He
underwent a delayed medial collateral ligament recon-
struction a few days later. His fractures went on to unite
fully, his elbow joint remained stable, and he achieved
good range of motion of his elbow.

Keywords Elbow dislocation - Monteggia fracture -
Radius - Ulna - Medial collateral ligament

Introduction

Elbow dislocations are commonly associated with fractures
around the elbow joint such as epicondylar fractures, radial
head fractures or coronoid fractures [1]. The “terrible
triad” of the elbow, consisting of a posterior dislocation
together with a fracture of the coronoid process and the
radial head, has been described before [2]. Ulnar
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diaphyseal forearm fracture associated with radial head
dislocation has also been described before as the Monteg-
gia fracture-dislocation [3]. Fracture-dislocations around
the elbow usually involve the proximal radius or ulna [4].
However, elbow dislocations with concurrent fractures of
both the ipsilateral radius and ulnar diaphyses are rare
injuries. A few case reports have been published on this
particular type of injury [5].

We illustrate a rare complex dislocation of the elbow
involving a posterior ulno-humeral dislocation associated
with open diaphyseal fracture of the ulna, radial shaft
fracture, Type 1 coronoid fracture and nerve palsy of the
deep branch of the radial nerve. The isolated ulno-humeral
dislocation without radio-capitellar involvement makes this
injury pattern very unique.

Case report

A 20-year-old East Asian gentleman fell while playing
sepak takraw (a local sport of kick volleyball native to
Southeast Asia, resembling volleyball, except that it uses a
rattan ball and only allows players to use their feet, knees,
chest and head to touch the ball). He landed on his left arm
after attempting an overhead kick. He subsequently com-
plained of pain and deformity of his left arm with an open
bleeding wound over the forearm.

He was assessed in an emergency department, and
clinical examination revealed normal vital signs. His left
elbow and forearm were deformed and swollen. There was
a 5 mm bleeding puncture wound on the ulnar aspect
(Gustilo Type 1) [6]. Radial and ulnar pulses were palpa-
ble. Careful examination of his distal motor and sensory
function revealed finger drop suggestive of deep branch of
radial nerve palsy. Sensation of the hand was intact.
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Examination of the elbow showed bruising and tenderness
of the medial aspect. There was no tenderness or bruising
over the radial aspect of the elbow joint.

Radiographs revealed left radius and ulnar shaft fracture
with posterior elbow dislocation and a Regan and Morrey
Type 1 coronoid fracture. The radio-capitellar joint was
enlocated (Fig. la, b).

He was given anti-tetanus and antibiotics (cefazolin and
gentamicin) prophylaxis. Surgical intervention was rec-
ommended in view of the displaced fractures and joint
dislocation.

Operative intervention

He was brought to the operating theater, and his elbow
joint was reduced with traction and manipulation. Reduc-
tion and joint congruity were confirmed with intraoperative
fluoroscopy. The elbow was extremely swollen, and his

Fig. 1 a, b Preoperative
anteroposterior and lateral
radiographs showing radius and
ulna fractures with isolated
ulno-humeral posterior
dislocation

@ Springer

medial collateral ligament was lax. This was demonstrated
by opening up of the medial ulno-humeral joint space with
valgus stress test under image intensifier.

He then underwent wound debridement, open reduction
and internal fixation of his left radius and ulna. The ulnar-
sided puncture wound was debrided and washed with
copious amounts of saline. The bone ends of the fractured
ulna were also irrigated. The radius fracture was fixed first
due to the radial nerve palsy.

The skin incision was made, and the radius fracture was
accessed using Henry’s approach. The radial nerve was
noted to be intact and in continuity. There was comminution
of the radius fracture with a medial butterfly fragment. The
radius fracture was surgically stabilized using a 3.5 mm low
contact dynamic compression plate (LC-DCP). The ulnar-
sided open wound was then extended along the subcuta-
neous border of the ulna. The ulna fracture was stabilized
using a 3.5 mm LC-DCP as well.
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The patient underwent examination under general
anaesthesia 4 days later when the elbow swelling was less.
There was medial laxity noted on valgus stress in 30° of
flexion. There was no posterolateral instability, and
re-dislocation of the elbow was not possible. We proceeded
to repair his medial collateral ligament. This was done via
an arcuate incision made along the medial epicondyle.
Intraoperatively, the medial collateral ligament was noted
to be totally avulsed from its proximal insertion on the
medial epicondyle. The medial collateral ligament was
reattached to its proximal insertion using a 3 mm Mitek
(DePuy, Johnson and Johnson) suture anchor. No explo-
ration of the lateral ligaments was performed as there was
no lateral laxity or bruising, and the radial head was
enlocated. Intraoperative assessment of the elbow joint
after repair of the medial collateral ligament showed sta-
bility on valgus stress and no posterolateral instability. The
ulnar nerve was also noted to be intact. As there was also
no further anteroposterior instability, the Type I coronoid
fracture was left alone. His elbow was further immobilized
for a week in a backslab.

His postoperative recovery was uneventful, and he com-
pleted 4 days of intravenous antibiotics. He was discharged
home on the fifth postoperative day with oral antibiotics
(cephalexin) for a further 5 days. Thereafter, he was followed
up in the specialist outpatient clinic. The patient was not
treated with nonsteroidal anti-inflammatories (NSAIDs) or
radiotherapy, as he had no other risk factors for heterotrophic
ossification. He was started on early progressive range of
motion exercises to prevent elbow stiffness.

At 5 months after surgery, his range of motion of his left
elbow was 0°-135°. Pronation and supination was 70°
each. Valgus stress test and test for posterolateral insta-
bility were negative. His wounds had healed well. His
finger drop resolved, and he was able to move his fingers
completely. His grip and pinch strength had also normal-
ized by comparison to the contralateral hand.

Xrays revealed bony union, and his elbow joint was
congruent. He was encouraged to continue his physio-
therapy to improve his range of motion (Fig. 2a, b).

Discussion

The elbow joint is one of the most inherently stable artic-
ulations of the human skeletal system. The hinged ulno-
humeral articulation, the radio-humeral articulation and the
proximal radio-ulnar articulation together with the liga-
mentous stability conferred by the medial collateral liga-
ments and lateral collateral ligaments lend to its
remarkable stability [7]. There are also secondary con-
straints that contribute to varus and valgus stability,
including the radial head, the common flexor and extensor
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Fig. 2 a, b Radiographs of the left elbow and forearm 5 months after
the surgery

origins and the capsule of the elbow joint. The term “ter-
rible triad” was coined by Hotchkiss [2] to describe the
combination of elbow dislocation, radial head and coronoid
process fractures which often leads to major disability and
complications such as persistent instability, nonunion,
malunion and proximal radio-ulnar osseous synostosis.
While the terrible triad combination of elbow injuries is
commonly seen, it is rare for elbow dislocation to be
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associated with diaphyseal radius and ulna fractures. In
1814, Giovanni Monteggia described two cases of fracture
of the proximal ulna with anterior dislocation of the radial
head. Bado classified the Monteggia lesion into four dif-
ferent types. The Bado Type IV lesion classifies ipsilateral
fractures of the radius and ulnar shaft with radial head
anterior dislocation. However, none of the classifications
take into account proximal ulnar shaft fracture and radial
shaft fracture, with concomitant elbow dislocation involv-
ing the ulno-humeral joint.

This rare injury of radius and ulnar shaft fractures with
elbow posterior dislocation has been described as a unique
Monteggia-equivalent injury by Hung et al. [5] and Kose
et al. [8]. The postulated mechanism of injury in these
injuries is the initial elbow dislocation as a result of the fall
on the outstretched arm. Then, both the bones of the
forearm fractured while the elbow was in extension, the
forearm in hyper-pronation and the wrist in radial devia-
tion. It is unlikely for the elbow dislocation to follow
fractures of both the forearm bones.

Coronoid process fractures have been identified in
5-10% of elbow dislocations [9, 10]. They rarely occur in
isolation and are usually associated with radial head frac-
tures, elbow dislocations or both(terrible triad of elbow)
[11]. Closkey et al. [12] in their biomechanical studies
showed that if more than 50% of the coronoid process was
fractured, the elbow tends to displace more readily in
response to axial loads. Regan and Morrey also showed
that the amount of coronoid process that is fractured
directly relates to the prognosis and prevalence of insta-
bility [9]. The elbow in full extension with axial load from
the patient’s weight probably led to his coronoid process
fracture in the process of his elbow dislocation. The medial
extension of the coronoid fracture also has implications in
the medial stability of the elbow as it bears the attachment
of the anterior bundle of the medial collateral ligament
[13].

Palsy of the deep branch of the radial nerve is most
common in Bado Type II Monteggia fractures [14]. Pos-
terior displacement of the radial head causes deep branch
of the radial nerve palsy at the time of injury and dislo-
cation or as a delayed presentation due to constant pres-
sure. The proximity of the nerve to the radial head and its
course through the arcade of Frohse makes it susceptible to
injury, from the initial traumatic event or the resultant
edema. Diaphyseal fractures of the radius and ulna have
also been shown to cause traumatic injuries of the nerve.
Fortunately, nerve palsy in these injuries is mainly due to
neuropraxia of this nerve, which often resolves with con-
servative management, as was the case with our patient.
Since there was no lateral elbow bruising or lateral liga-
mentous laxity, and the initial Xrays did not reveal a radio-
capitellar dislocation, we postulate that the palsy of the
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deep branch of the radial nerve was most likely due to the
diaphyseal fractures or edema from the complex dislocation.

This case illustrates a rare combination of joint dislo-
cation (elbow), bony fractures (radius, ulnar shaft and
coronoid process), nerve injury (deep branch of radial
nerve palsy) and ligamentous disruption (medial collateral
ligament). Though Hung et al. [5] had previously described
a unique Monteggia-equivalent elbow injury, we report a
very unique complex elbow dislocation that has resulted in
isolated ulno-humeral dislocation without involvement of
the radio-capitellar joint. This pattern of injury may still be
a Monteggia equivalent due to the ulnar diaphyseal fracture
and proximal joint dislocation. We feel it may be more
accurate to describe this configuration of injury as a
“reverse Monteggia” type of fracture-dislocation where the
ulnar diaphyseal fracture is not associated with a radio-
capitellar dislocation, but an isolated ulno-humeral dislo-
cation instead.

This explains the injuries to the medial collateral ligament
and coronoid process, while the lateral ulnar collateral liga-
ment and radial head were both intact in this situation, pro-
viding some stability to the elbow after initial reduction. The
medial collateral ligament was repaired as intraoperative
assessment of the elbow-revealed valgus laxity as evidenced
by the opening up of the medial ulno-humeral joint space with
valgus stress test under image intensifier.

There is little evidence in the literature that operative
repair of the collateral ligaments has significant advantage
over nonsurgical treatment in a plaster cast [15]. For sur-
gical treatment of the collateral ligaments, medial collateral
ligament reconstruction is particularly indicated when there
is residual instability following lateral ligament recon-
struction or in throwing athletes [16, 17]. We chose to
repair the medial collateral ligament in our patient, as we
did not want prolonged immobilization for ligament heal-
ing, and to start early range of motion exercises. There has
also been recent evidence to suggest good results with
acute repair of the medial collateral ligament [18]. The use
of a hinged external fixator would also have been an option
to allow early range of motion exercises and protect the
collaterals [19].

In managing such a complex elbow fracture-dislocation,
there must be due consideration for restoration of joint
congruity, skeletal stabilization as well as ligamentous
reconstruction with careful handling of soft tissues around
the elbow joint. As such, a combined single stage approach
for radius and ulnar shaft stabilization with joint reduction
and collateral ligament reconstruction may be useful.
However, this complex injury resulted in significant soft
tissue edema, and we had elected to reduce the joint and
achieve skeletal stabilization for the diaphyseal fractures,
followed by delayed surgery for his elbow ligamentous
reconstruction once the edema had subsided.



Strat Traum Limb Recon (2011) 6:97-101

101

Open Access This article is distributed under the terms of the
Creative Commons Attribution License which permits any use, dis-
tribution and reproduction in any medium, provided the original
author(s) and source are credited.

References

1. Hildebrand KA, Patterson SD, King GJ (1999) Acute elbow
dislocations—simple and complex. Orthop Clin North Am
30:63-79

2. Hotchkiss RN (1966) Fractures and dislocations of the elbow. In:
Rockwood CA, Green DP, Heckman RW, Bucholz JD (eds)
Rockwood and Green’s fractures in adults, vol 1, 4th edn. Lip-
pincott Williams & Wilkins, Philadelphia, pp 980-981

3. Bado JL (1967) The Monteggia lesion. Clin Orthop 50:71-86

4. Ring D, Jupiter JB (1998) Fracture-dislocation of the elbow.
J Bone Joint Surg Am 80:566-580

5. Hung SC, Huang CK, Chiang CC, Chen TH, Chen WM, Lo WH
(2003) Monteggia type 1 equivalent lesion: diaphyseal ulna and
radius fractures with a posterior elbow dislocation in an adult.
Arch Orthop Trauma Surg 123:311-313

6. Gustilo RB, Anderson JT (1976) Prevention of infection in the
treatment of one thousand and twenty-five open fractures of long
bones: retrospective and prospective. J Bone Joint Surg Am
58A:453-458

7. Bryce CD, Armstrong AD (2008) Anatomy and biomechanics of
the elbow. Orthop Clin North Am 39(2):141-154

8. Kose O, Durakbasa MO, Islam NC (2008) Postero-lateral elbow
dislocation with ipsilateral radial and ulnar diaphyseal fractures: a
case report. J Orth Surg 16:122-123

9. Regan W, Morrey BF (1989) Fractures of the coronoid process of
the ulna. J Bone Joint Surg Am 71:1348-1354

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Selesnick FH, Dolitsky B, Haskell SS (1984) Fracture of the
coronoid process requiring open reduction with internal fixation.
A case report. ] Bone Joint Surg Am 66:1304-1306

Josefsson PO, Gentz CF, Johnell O, Wendeberg B (1989) Dis-
locations of the elbow and intraarticular fractures. Clin Orthop
246:126-130

Closkey RF, Goode JR, Kirschenbaum D, Cody RP (2000) The
role of the coronoid process in elbow stability. A biomechanical
analysis of axial loading. J Bone Joint Surg Am 82:1749-1753
Ring D, Doornberg JN (2007) Fracture of the anteromedial facet
of the coronoid process. Surgical technique. J Bone Joint Surg
Am 89:267-283

Jessing P (1975) Monteggia lesions and their complicating nerve
damage. Acta Orthop Scand 46(4):601-609

Josefsson PO (1987) Surgical versus non-surgical treatment of lig-
amentous injuries following dislocation of the elbow joint. A pro-
spective randomized study. J Bone Joint Surg Am 69(4):605-608
Giannicola G, Sacchetti FM, Greco A, Cinotti G, Postacchini F
(2010) Management of complex elbow instability. Musculoskelet
Surg 94:525-S36

Richard MJ, Aldridge JM 3rd, Wiesler ER, Ruch DS (2009)
Traumatic valgus instability of the elbow: pathoanatomy and
results of direct repair. Surgical technique. J Bone Joint Surg Am
91:191-199

Jeong WK, Oh JK, Hwang JH, Hwang SM, Lee WS (2010)
Results of terrible triads in the elbow: the advantage of primary
restoration of medial structure. J Orthop Sci 15(5):612-619
Schep NW, De Haan J, Tordens GI, Tuinebreijer WE, Bronkhorst
MW, De Vries MR, Goslings JC, Ham SJ, Rhemrev S, Roukema
GR, Schipper IB, Sintenie JB, Van der Meulen HG, Van Thiel
TP, Van Vugt AB, Verleisdonk EJ, Vroemen JP, Wittich P, Patka
P, Van Lieshout EM, Den Hartog D (2011) A hinged external
fixator for complex elbow dislocations: a multicentre prospective
cohort study. BMC Musculoskelet Disord 9:12—130

@ Springer



	Abstract
	Keywords
	Introduction
	Case report
	Discussion
	References

