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Abstract

Introduction Essex-Lopresti lesion (ELL) is a severe injury. Most of ELL is recognized in chronic phase representing a thera-
peutic challenge for orthopaedic surgeons. The aim of this systematic review is to highlight and criticize current concepts in the
surgical treatment.

Materials and methods The search was conducted according to the Preferred Reporting Items for Systematic reviews and Meta-
Analyses (PRISMA) guideline. A comprehensive research of Pubmed database was made using the following Mesh term:
((Essex-Lopresti injury) OR (Essex Lopresti) OR (distal radio ulnar dissociation) OR (distal radio ulnar dislocation) OR (lon-
gitudinal forearm instability)). Quality assessment of each article was performed according to Coleman score by two authors.
Results Eight full articles were included to the systematic review. Surgical treatment was differentiated in five categories
according to the most common procedure reported in clinical series. The mean Coleman Score was 51.13 +9.76.

Discussion Case series reported in the literature include a limited number of patients with chronic ELL. Currently, salvage
procedure devoted to treat a wrong diagnosis and an incorrect treatment is used. Radial head replacement together with ulnar
shortening osteotomy and interosseous membrane reconstruction are the most common treatments of choice, but at present, there
is not yet a shared scheme of management for patients with chronic ELL.

Conclusions According to current literature, a case-by-case treatment must always be considered. Further investigations, with
higher level of evidence, quality of study design, and number of patients, are needed to better assess clinical results and
complication of each technique.

Level of evidence: 1V.

Keywords Radial head fractures - TFCC injury - Interosseous membrane injury - Longitudinal forearm instability

Introduction

Essex-Lopresti lesion (ELL) is a severe injury of the forearm
involving dislocation of distal radio-ulnar joint (DRUJ), radial
head fracture, and disruption of interosseous membrane (IOM)
[1]. The injury was described by Curr and Coe [2] in 1946, but
Essex-Lopresti reporting two cases in 1951 was the first who

D4 Federico Fusini
fusinif@hotmail.com

Department of Orthopaedics and Traumatology, Orthopaedic and
Trauma Center, Azienda Ospedaliero Universitaria Citta della Salute
e della Scienza di Torino, Via Zuretti, 10126 Torino, Italy

Department of Orthopaedics and Traumatology, Policlinico di
Modena, Azienda Ospedaliera Universitaria, Modena, Italy

highlighted the concept of forearm instability caused by the le-
sion. The current classification of ELL is reported in Table 1.

Due to predominant symptoms referred to radial head frac-
ture, associated lesions can be sometimes missed with delay of
diagnosis in the acute phase and worsening of outcomes [3]
(Fig. 1). In fact, while treatment of acute phase showed an 80%
of success, 80% of failure of chronic incorrectly diagnosed
lesions was reported [3—5]. In this scenario, a full radiological
assessment of wrist and forearm must always be performed in
case of radial head fracture, especially in Mason type 2 fracture
or above [4, 6, 7]. In acute setting, dynamic sonography (DS)
and forearm magnetic resonance (MR) may help in detecting
IOM injury. DS identifies herniation of anterior forearm mus-
cles by compression of anterior compartment [8], and MR may
allow direct visualization of the lesion of the central band of
IOM in middle third of the forearm [7].
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Table 1 Edward and Jupiter classification of Essex-Lopresti injury

Type of Description

Essex-Lopresti

lesion

1 Fracture of the radial head with a large displaced
fragment and minimal or no comminution
which is amenable to open reduction and
internal fixation.

2 Comminuted fracture which cannot be
reconstructed. Excision of radial head with
radial head prosthesis is advocated to prevent
proximal migration of the shaft of the radius.

3 Chronic cases with irreducible proximal

migration of the radius. Radius is irreducible

at intra-operative traction, ulnar shortening
osteotomy must be evaluated in order to restore
radial length. More surgical procedure might be
necessary.

Despite improvement in diagnostic imaging tools, clinical
suspect is the most important factor to promptly recognize an
Essex-Lopresti injury. Nevertheless, clinical diagnosis is not easy
and many injuries are still diagnosed in chronic phase. Surgical
repair or reconstruction of anatomical injured structures and a

Fig. 1 Overview of (ELL): radial head fracture, distal radio-ulnar disso-
ciation with proximal radial migration and IOM disruption
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functional pain-free forearm joint is the ideal goal of treatment
in acute phase, but these lesions are difficult to treat and repair
without sequelae. In the chronic phase, Essex-Lopresti injuries
are even more complex to treat representing a tough challenge for
orthopaedic surgeons. At present, there is not a shared scheme of
management for patient presenting with chronic Essex-Lopresti
injuries. Many different surgical strategies have been proposed in
the literature including a limited number of small case series [3,
4, 9-13]. Treatment approach is focused to restoration of normal
radio-ulnar length, radial head fracture through repair or replace-
ment, IM reconstruction, and stabilization of DRUJ with pinning
to help triangular fibro-cartilage complex (TFCC), and capsular
healing process [14].

The aim of this systematic review is to highlight and criti-
cize current concepts in the surgical treatment of chronic ELI.

Materials and methods

The search was conducted according to the Preferred
Reporting Items for Systematic reviews and Meta-Analyses
(PRISMA) guideline [15]. Nowadays, the optimal surgical
treatment for this type of lesion is still not well coded. With
our research, we wished to ascertain current evidence in the
treatment options of chronic Essex-Lopresti injury.

Source of studies and search strategy

During August 2017, a comprehensive research of Pubmed
database was made using the following keywords: Essex-
Lopresti injury and distal radio ulnar dissociation. Mesh term
was the following: ((Essex-Lopresti injury) OR (Essex
Lopresti) OR (distal radio ulnar dissociation) OR (distal radio
ulnar dislocation) OR (longitudinal forearm instability)).

Study selection and eligibility criteria

Two authors (SA and FF) performed the search and evaluated the
articles independently. A third author (GC) was involved to solve
any disagreement. Each researcher reviewed the title and abstract
of all the articles. Furthermore, the reference list of each article
was screened in order to find any additional original articles.
Only articles focused on longitudinal forearm instability treat-
ment of chronic Essex-Lopresti injury were included.

We excluded from our research all repeated articles, radio-
logical and diagnostic studies, case reports, editorials, techni-
cal notes, and review articles. Articles not in English or Italian
and preclinical studies were also excluded.

Quality assessment

Clinical article quality was assessed independently by two
reviewers using Coleman Methodology Score [16]. In many
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cases, the authors of each paper did not specifically report all
the data necessary to determine the score (i.e., assessors, num-
ber of procedures); in such a case, data were extracted (if
possible) and calculated by two independent authors of the
current manuscript. Disagreements between these two asses-
sors were resolved by discussion.

Results

Thirty hundred and forty-nine articles were identified through
database search. After duplication removal and study screen-
ing, 37 articles were selected. According to the inclusion and
exclusion criteria, six full-text articles were included.
References of each article were screened in order to find ad-
ditional articles. Finally, two additional articles were included
to the systematic review. The corresponding flow diagram is
shown in Figs. 2 and 3.

Since chronic ELLs are undiagnosed by definition after
initial trauma, the correct diagnosis is always missed initially.
For that reason, first treatment is focused on major symptoms
with no attention for other lesions. In this setting, patients
underwent an early inappropriate treatment and required fur-
ther surgery after the correct diagnosis. A summary of main
procedures performed are shown in Table 2.

Radial head prosthesis or radial head allograft

The treatment of complex radial head fractures sequelae in
chronic phase of Essex-Lopresti injury has been performed
by several authors with radial head replacement with pros-
thesis [2, 11-13]. Frozen allograft was only used in a small
case series, and it has not been reported anymore in the last
two decades [12].

Regarding radial head prosthesis, Trousdale et al. described
the implant of silicon prosthesis with resolution of elbow and
wrist pain, improvement of elbow and wrist range of motion
(ROM), and clinical wrist and elbow scores (Morrey Elbow
Performance Score (MEPS), Green O’Brien modified score).
The patient required further surgery due to heterotopic ossifi-
cation and laxity of DRUJ [3]. Jungbluth reported in 50% of
patients treated with radial head replacement good or satisfac-
tory post-operative Disabilities of the Arm, Shoulder and
Hand (DASH) and MEPS scores while ROM highlighted lim-
ited extension and prono-supination with a fair flexion. Wrist
function was good with no signs of instability while grip
strength reached the 89.2% of unaffected side. Other four
patients however reported only average or poor functional
outcome with weak grip strength [10]. Heijink et al. reported
failure of four out of six primary monoblock radial head re-
placements due to radio capitellar arthritis (one case), aseptic
prosthetic stem loosening, and aseptic loosening of radial head
prosthesis (three cases), treated with total elbow arthroplasty
or cemented bipolar metallic radial head replacement. While
primary successful prosthesis trends to good MEPS and fair
Mayo Wrist Score and improvement of elbow ROM from pre-
treatment values, secondary replacement prosthesis showed
comparable Mayo Wrist Score, lower MEPS, but better
ROM than successful primary prosthesis [9].

In patients treated with frozen allograft, Szabo described a
significant improvement of wrist pain, ROM, and forearm ro-
tation after treatment, along with radiological union sign of
bone interface, starting two months after surgery. Also, grip
strength had comparable value with uninjured side. If patients
had length defect, it was corrected with Ilizarov external fixa-
tion device. Author also reported some complications:
dislocated allograft requiring revision surgery and Ilizarov pins
track inflammation, requiring delay of allograft [12].

Fig. 2 a AP X-ray evaluation of a typically missed ELL, treated with
radial head resection. The patient was evaluated after high energy trauma
of the upper limb. Attention was focused to comminute radial head
fracture due to major complains referred to elbow and was treated with

radial head resection. After 2 months, patients reported worsening of grip
strength, wrist pain, and ROM loosening, with this roentgenological
picture. b AP X-ray of the wrist shows DRUJ widening, with proximal
radial migration and loss of distal ulnar negative variance
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Fig. 3 PRISMA (Preferred
Reporting Items for Systematic
review and Meta-Analysis) flow
diagram of articles screened,
selected, and included in the
systematic review
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Radial head prosthesis and ulnar shortening
osteotomy

Edwards et al. described the treatment of two chronic ELL
with radial head substitution and ulnar shortening osteotomy.
After treatment, patients showed fair and good Morrey score,
grip strength, and supination with improvement from pre-
operative score. No complications were reported; however,
the association with transcaphoid-perilunate dissociation
worsened the outcomes of 1 patient [4].

After early inappropriate treatments, Trousdale et al. re-
ported improvement of patients’ symptoms and good to fair
MEPS and poor Green and O’Brien score. Authors also re-
ported lack of complete elbow extension, supination with
good wrist ROM, and moderate residual elbow pain. Some
complications were recorded: snapping of radial head stump,
elbow instability, and heterotopic ossification. Rupture of
prosthetic implant required radial prosthesis substitution and
Darrach resection to preserve functionality [3]. Jungbluth
et al. reported a case of failure of radial head prosthesis in a
patient with concomitant ulnar osteotomy requiring revision
surgery with a specially designed bipolar prosthesis [10].
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After treatment, Heijink et al. reported improvement of
elbow pain and stability, prono-supination, and MEPS with
fair and good results; however, the primary treatment of radial
head prosthesis failed in one out of two patients with the
needing of further surgery [9].

Venouziou et al. in a recent study reported interesting
results in a long-term follow-up. Pain drastically im-
proved along with MEPS, elbow flexion-extension, fore-
arm pronation-supination, wrist flexion-extension and
Mayo wrist performance score. A little limitation in elbow
extension and forearm pronation was reported. Finally,
most of patients achieved good clinical results while only
two reached fair results. Those patients where procedures
were simultaneous showed comparable results with other
patients. Only one delayed union was reported in a smok-
er that finally healed spontaneously [13].

Radial head resection alone or associated with ulnar
shortening osteotomy

Radial head resection was already described by Trousdale et al.
in 1992 as a successful treatment choice. Morrey score ranged
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Table 2 Overview of main procedures performed by the authors in
patients with chronic Essex-Lopresti lesion and initially missed diag-
nosed. Radial head resection (RHR), radial head prosthesis (RHP),

interosseous membrane (IOM), ulnar shortening osteotomy (USO), fro-
zen radial head allograft (FRA), open reduction and internal fixation
(ORIF)

Author Year Number of patients/ Surgical procedure (number of patients)
gender/age (range)

Edwards et al. [7] 1988 2/2M/(19-29) RHR, followed by RHP and USO (2)

Trousdale et al. [17] 1992 15/7M—8F/(8-74) RHR (15) (associated with Darrach resection (2), USO(6), DRUJ ligament
reconstruction (1), tightening of IOM (1)

Szabo et al. [18] 1997 5/5M/(22-47) RHR and silicone prosthesis, followed by FRA (associated with radial
lengthening through Ilizarov frame (1) and pinning of DRUJ (1))

Jungbluth et al. [12] 2006 12/5F-7TM/(26-54) RHP (10)(associated with USO (1) and Sauve-Kapandji (2)) Sauve-Kapandji
(2) (associated with RHR(1))

Heijink et al. [11] 2010 8/4M-4F/(25-51) RHP (6), USO and RHP (2)

Venouziou et al. [19] 2014 7/5SM-2F/(37-58) RHP and USO (7)

Gaspar et al. [9] 2016 8/2M—6F/(40-59) Interosseous membrane reconstruction with tightrope associated with ulnar
shortening osteotomy(8) (associated with radial head replacement (4) or
ORIF of radial head (1))

Schnetzke et al. [20] 2017 15/10M—5F/(27-60) Conservative management of radial head fracture (6), ORIF radial head

fracture (5), RHP (2), RHR (1) (associated with elbow release (6), metal
removal (1), removal of RHP (2), reconstruction of IOM (2), surgical wrist
release (3), denervation of posterior interosseous nerve (2), USO (1),
neurolysis of ulnar nerve (3) and secondary RHP (3))

from poor to excellent with a predominance of fair values, Green
and O’Brien score ranged from poor to good score with a prev-
alence of fair results. Incomplete elbow extension was also re-
ported, and prono-supination was also very limited. Wrist flex-
extension had variable results ranging from complete to highly
limited. When associated with ulnar shortening osteotomy,
MEPS showed fair or excellent score, Green and O’Brien score
ranged from poor to fair with a prevalence of poor; elbow exten-
sion, pronation-supination, and wrist flexion-extension were lim-
ited in all patients. Patients also reported moderate elbow pain in
50% of cases. These patients also reported some complications:
heterotopic ossification, instability of the elbow, radio-ulnar syn-
ostosis, elbow degeneration, ulnar nerve palsy, and reflex sym-
pathetic dystrophy [3].

After radial head resection, Jungbluth et al. described in
one patient unsatisfactory results with the needing of Sauve-
Kapandji procedure to preserve stability of DRUJ and ulnar
osteotomy to preserve forearm rotation [10].

Interosseous membrane reconstruction

Gaspar et al. proposed the reconstruction of IOM using Mini
TightRope Device® along with ulnar shortening osteotomy
and simultaneously arthroscopic TFCC repair. After [IOM re-
construction, patients demonstrated improvement of elbow
and wrist ROM, grip strength, and QuickDASH score com-
pared to pre-operative evaluation. Patients reported also high
satisfaction for this treatment. Some patients however needed
revision with ulnar osteotomy (secondary to ulnar impinge-
ment), fixation of radial shaft fracture (secondary to ground

level fall at the site of radial device tunnel), and removal of
Mini ThightRope (due to lack of supination) [21].

Other procedure (Sauve-Kapandiji, radial head ORIF)

In some cases, the author described other procedure after fail-
ure of early inappropriate treatment.

Sauve-Kapandji procedure was reported alone or in as-
sociation with radial head resection and radial head pros-
thesis removal in limited cases. Jungbluth et al. proposed
this procedure after restoration of correct radio-ulnar
alignment when DRUIJ remained unstable, resulting in
weak grip strength. After Sauve-Kapandji procedure all
the patients regained good grip strength having a stable
fused DRUJ. No complications related to this technique
were reported in this case series [10].

After inappropriate primary treatment of undiagnosed
ELL, Schnetze et al. proposed a treatment on an individual
basis according to the major symptoms. In particular, patients
with conservative approach or ORIF of radial head fracture
endured elbow and wrist stiffness which required arthroscopic
or open release. Some patients also suffered from nerve com-
pression symptoms or neuropathic pain and required
neurolysis of ulnar nerve or interosseous nerve denervation.
When compared with early treated ELL, patients had lower
functional scores (MEPS, Mayo Wrist Score, DASH) and
more pain; however, elbow and wrist ROM are comparable
in both groups. However, some patients needed a secondary
radial head replacement to mitigate elbow symptoms [11].

@ Springer
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Methodological quality evaluation for clinical studies

The majority of studies included in the review had some meth-
odological limitations with an average Coleman Methodology
Score of 51.13 points and SD of 9.76 points (range 36-66).
Only two out of eight studies reach a methodological score of
at least 60 points. In particular, all studies have a poor design
because they are all retrospective series, with the lack of a
rehabilitation protocol or the description of selection process.
Sample size was often really low, since only one study reaches
at least 20 participants. Moreover, in some cases, it is not clear
who evaluated the patients at enrolment and at follow-up (the
treating physician or an independent investigator). No ran-
domized control trials or prospective cohort study were re-
trieved in our analysis.

Discussion

A thorough understanding of anatomy and biomechanics of
the forearm joint is the basis for the rationale treatment of
acute and chronic Essex-Lopresti injuries. The forearm acts
as a functional joint with a single axis of rotation and three
lockers that should be mobile and stable in order to allow load
transfer and full range of movement [22]. In Essex-Lopresti
injury, the proximal radio-ulnar joint (PRUJ), the middle
radio-ulnar joint (MRUJ), and the distal radio-ulnar joint
(DRUJ) that represent the three forearm lockers are damaged
and unstable impairing forearm functional unit. Instability oc-
curs longitudinally with loss of relationship among radius and
ulna, and transversally with dislocation of PRUJ and/or DRUJ
[22]. In acute phase, Essex-Lopresti injury may be classified
according to Edwards and Jupiter in the following: type I with
large displaced radial head fractures that can be fixed with
open reduction and internal fixation (ORIF) and type II with
comminuted fractures requiring radial head replacement [4].
In chronic phase, patient with ELL sequelae presented with
pain and loss of strength and mobility at the elbow and/or
wrist joint. In this scenario, corresponding to type III Essex-
Lopresti injury, the impairment of peripheral lockers with ir-
reducible proximal radial migration may lead to radio-
capitellar abutment syndrome and radio-capitellar arthritis
(PRUJ) and posterior dislocation and overload of the ulnar
head (DRUJ) becoming a major source of pain. The impair-
ment of the central locker (MRUJ) even if not directly respon-
sible for elbow and wrist pain is in chronic phase part of the
problem and should be addressed increasing stability and
balancing load transfer at forearm.

Several authors agree that the most important factor
that should be reached with surgery is to re-establish the
appropriate longitudinal relationship between the radius
and the ulna [10, 22]. Dumontier and Saubeyrand stated
that the PRUJ and DRUIJ should be reduced to stabilize
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the forearm [22] and that this might be achieved by radial
head replacement correcting proximal migration [23] and/
or by shortening of distal ulna [22].

Theoretically, in acute cases, repair or replacement of
anatomical lockers should be the most appropriate treat-
ment of Essex-Lopresti injuries. On the contrary, in
chronic cases, symptoms and features of locker lesions
can be different preventing a standard surgical technique
to be used in all the patients.

Historically, as already stated by Essex-Lopresti, surgical
treatment is mainly based on radial head replacement that may
be used for sequelae of comminuted fracture and resection of
radial head [1]. Silicone implants and radial head allograft
have been used in the past for radial head replacement, but
they have been abandoned because of high rate of complica-
tion and insufficient support to force transmission trough the
radius [12]. At present, the most common and reliable replace-
ment technique is radial head prosthesis that may prevent
proximal radial migration allowing radio-ulnar reduction and
load transmission through the radius [24].

Radial head resection showed a prevalence of fair results
with Morrey and Green and O’Brien score in the clinical series
reported by Trousdale, and this procedure alone was consid-
ered an inappropriate intervention according to Jungbluth and
Daecke [3, 10, 20].

At the moment, there is no available information in the
literature about the treatment of established humerus-
radial arthritis in chronic Essex-Lopresti and just one pa-
tient included in clinical series reported by Jungbluth
sustained a specially designed humeral radial prosthetic
implant after removal of a loosened radial head prosthesis
with capitellum humeri degeneration [10].

The role of IOM reconstruction in chronic Essex-
Lopresti injuries has still to be established. From mechan-
ical point of view, IOM reconstruction might improve
longitudinal instability and allow load transmission from
radius to ulna balancing and sharing force stresses at fore-
arm and elbow joint [24-27]. Promising results of IOM
reconstruction for treatment of chronic forearm instability
have been recently reported by Gaspar in eight patients
with short to midterm follow-up (mean 34.6 months) im-
proving grip strength, QuickDASH scores, wrist and el-
bow range of motion, and ulnar variance [21].
Nonetheless, clinical experience of IOM reconstruction
is still limited and most cases reported are single patient
or patients included in limited case series preventing de-
finitive conclusions about this issue [17-19, 21, 23, 28].

The wrist surgical strategy involves procedure aimed to
correct radio-ulnar variance, reduce dorsal ulnar dislocation,
and stabilize DRUJ [22]. Ulnar shortening has been performed
by several authors together with radial head replacement in
order to address radio-ulnar length discrepancy allowing ulnar
head reduction [3, 4, 9, 10, 13]. Nevertheless, none of the case
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series were analyzed in this systematic review and including
ulnar shortening for chronic Essex-Lopresti injury grouped
patients with the same procedure. When radio-ulnar relation-
ship is restored and fibrosis removed, a stabilization of DRUJ
may be indicated with TFCC reconstruction provided that the
DRUIJ is not yet degenerated [18, 29, 30]. On the contrary,
when DRUIJ remains unstable despite correct radio-ulnar re-
lationship, the Sauve-Kapandji procedure may represent a
valuable option to recover a stable wrist [10]. Moreover, this
procedure may be used in chronic phase of Essex-Lopresti
injury if both residual instability and degenerative changes
of DRUJ are observed.

Study limits

Our review is limited by the low number of article retrieved.
Furthermore, most of the patients with a chronic ELL
underwent an early inappropriate treatment due to the missing
of correct diagnosis. These procedures may have influenced
negatively functional score and commonly clinical score dif-
fered between studies. Moreover, all articles have a low num-
ber of patients and sometimes it was not possible to retrieve
which patient underwent each procedure or series of
procedure.

Conclusion

Essex-Lopresti injuries are still a challenge for orthopae-
dic surgeon. These lesions are uncommon, severe, and
difficult to recognize in acute phase. For this reason,
many patients are identified and treated when symptoms
persist impairing elbow and wrist function. Surgical strat-
egy should ideally restore longitudinal relationship be-
tween radius and ulna ensuring transversal forearm stabil-
ity at the three lockers. Unfortunately, case series reported
in the literature included a limited number of patients and
were often nonhomogeneous with various combinations
of procedures performed. Several treatments were pro-
posed in order to relieve pain and improve forearm func-
tion, but no one demonstrated an overwhelming superior-
ity among studies.

Even if radial head replacement, ulnar shortening
osteotomy and IOM reconstruction alone and in combination
are the most common surgical treatments reported in the liter-
ature; at present, there is not yet a shared scheme of manage-
ment for patients with chronic Essex-Lopresti injuries. A case-
by-case surgical treatment must always be considered. Further
investigations, with higher level of evidence, quality of study
design, and number of patients, are needed to better assess
clinical results and complication of each technique.
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