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Abstract

Background: Fractures of the radial shaft with disruption of the distal radial ulnar joint (DRUJ) or Galeazzi fractures are
treated with reduction of the radius followed by stability assessment of the DRU]J. In rare instances, the reduction of the
DRU]J is blocked by interposed structures requiring open reduction of this joint. The purpose of this study is to review
all cases of irreducible Galeazzi fracture-dislocations reported in the literature to offer guidelines in the diagnosis and
management of this rare injury. Methods: A search of the MEDLINE database, OVID database, and PubMed database
was employed using the terms “Galeazzi” and “fracture.” Of the 124 articles the search produced, a total of 12 articles
and |7 cases of irreducible Galeazzi fracture-dislocations were found. Results: The age range was |6 to 64 years (mean
= 25 years). A high-energy mechanism of injury was the root cause in all cases. More than half of the irreducible DRU]
dislocations were not identified intraoperatively. In a dorsally dislocated DRU]J, a block to reduction in most cases (92.3%)
was secondary to entrapment of one or more extensor tendons including the extensor carpi ulnaris, extensor digiti minimi,
and extensor digitorum communis, with the remaining cases blocked by fracture fragments. Irreducible volar dislocations
due to entrapment of the ulnar head occurred in 17.6% of cases with no tendon entrapment noted. Conclusions: In the
presence of a Galeazzi fracture, a reduced/stable DRUJ needs to be critically assessed as more than half of irreducible
DRU]Js in a Galeazzi fracture-dislocation were missed either pre- or intraoperatively.

Keywords: Galeazzi, fracture, dislocation, ulnar styloid, distal radius

Introduction fibrocartilage complex (TFCC) or interosseous membrane.
Shortening of more than 10 mm results in disruption of both
the TECC and interosseous membrane.”' Bruckner et al fur-

f the distal radial ulnar ioi h 1 . ther classified the DRUJ dislocation as either simple
oft e'dlsta ?adla, v narJon'lt ,(DRUJ)' T © Ga' cazzl lrac- (reduces spontancously with reduction of the radius frac-
ture-dislocation is a rare injury occurring in approxi-

; ture) or complex (requires open reduction to remove an
mately 6.8% of forearm fractures (Figures 1 and 2).2"% ) plex (req P Y

. . ) . ) block to reduction to obtain satisfactory alignment of the
The general mechanism of injury is hyperpronation with DRUJ).*

axial loading. In 1822, Sir Astley Cooper first described
the injury; however, the fracture pattern was named after
Riccardo Galeazzi after his presentation of 18 cases in
1934.”

There are several classifications for Galeazzi fractures.
The AO classification lists the Galeazzi fracture-dislocation
as 22-A2.3. Rettig and Raskin classified the Galeazzi frac-
ture-dislocation according to the radius fracture’s proximity
to the DRUJ: Type I < 7.5 cm and Type II > 7.5 cm.** Radio-
graphic signs suggesting rupture of the DRUJ include wid-
ening of the DRUJ on posteroanterior view, displacement of  'Maimonides Medical Center, Brooklyn, NY, USA
the ulna relative to the radius on the lateral view, fracture of .
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than 5 mm occurs only with disruption of the triangular Email: nyohe@maimonidesmed.org

A Galeazzi fracture-dislocation is a fracture of the body
of the radius with an associated dislocation or subluxation

After closed or open reduction, radiographic parameters
of successful reduction mirror those used for diagnosis of
DRUJ dislocations. Obtaining radiographs of the unaffected
side is of critical importance in the diagnosis of continued
DRUI instability. Widening of the radioulnar space relative
to the unaffected side on the anteroposterior view indicates
continued instability. Widening on the lateral view more than
6 mm between the dorsal cortices indicates continued insta-
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Figure 1. Anteroposterior view of a left forearm
demonstrating disruption of the distal radial ulnar joint.

Figure 2. Lateral view of a left forearm demonstrating
disruption of the distal radial ulnar joint.

bility. Widening of 4 to 5 mm warrants further investigation
with diagnostic studies such as computed tomography.
Magnetic resonance imaging can be utilized but is less diag-
nostic for bony abnormalities.****?7

Hughston reported on the poor results of nonoperative
management of Galeazzi fracture-dislocations, this was
later reaffirmed by Mikic.”'®*® Anatomic reduction with
open reduction and internal fixation (ORIF) of the radius
and indirect reduction of the DRUJ is the treatment; how-
ever, poor results are frequent secondary to persistent
DRUTJ instability.'>'®2*2 It is difficult to determine how
many of these may be the result of a block to DRUJ reduc-
tion. Several cases have been reported describing irreduc-
ible Galeazzi fracture-dislocations, identified either pre or
postoperatively, with tendon or fracture fragments causing
a block to reduction. No study to date has compiled these
results to ascertain the likelihood of encountering an irre-
ducible Galeazzi fracture-dislocation either preoperatively
or postoperative while possibly identifying the block to
reduction requiring open reduction.

Materials and Methods

An electronic literature search was employed via the MED-
LINE database, OVID database, and PubMed database
(1950 through October 2016) using the search terms “Gale-
azzi” and “fracture.” The search resulted in 124 articles.
Inclusion criteria for the study were a fracture of the radius
and an irreducible DRUJ dislocation. Exclusion criteria
included subjects with open distal radial physes, radius
fracture involving the DRUJ, and radiocarpal dislocations.
These cases were excluded as they could cause irreducible
dislocations irrespective of the DRUIJ dislocation and pedi-
atric patients with open physes can also have causes of an
irreducible dislocation that are inconsequential in the adult
population.

The abstracts were evaluated for irreducible Galeazzi
fracture-dislocations. Eleven articles were retrieved and
reviewed. Cited references from these 11 retrieved articles
provided an additional single article not identified in the
primary search, yielding a total of 12 articles related to irre-
ducible Galeazzi fracture-dislocations. Data were extracted
from the information provided by the 12 articles, including
from tables and photographs, and compiled into a tabulated
form. Causes of irreducible dislocations were then recorded
and analyzed.

Results

The search of MEDLINE for irreducible Galeazzi fracture-
dislocations resulted in 11 articles. An additional article was
identified via cited reference review. From these 12 articles,
a total of 17 individuals meeting the inclusion criteria were
identified to have sustained an irreducible Galeazzi frac-
ture-dislocation.' %13

The age range was 16 to 64 years (mean = 25 years). Only
2 patients were older than 26 years; the others were in their
late teens and early twenties. Of the articles where the mech-
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anism of injury was specified (11 of 12), high-energy injury
was the root cause. These injuries were the result of motor-
cycle accidents (47%), motor vehicle accidents (MVAs)
(23.5%), falls (11.8%), and pedestrian struck (5.9%).

The location of the radius fracture was present in the dis-
tal third (41.2%), junction of the distal/middle third (41.2%),
middle third (5.9%), and not specified in 2 cases (11.8%).
An associated ulnar styloid fracture was identified in 16 of
17 (94.1%) cases. In general, the fractured ulnar styloid was
displaced opposite from the ulnar head (76.5%). One ulnar
styloid was blocking reduction of the DRUIJ at the level of
the dorsally displaced ulnar head, and another was missing
due to an open DRUJ injury. Dorsal dislocation of the ulnar
head accounted for 14 of 17 cases (82.4%).

More than half of irreducible DRUJ dislocations were
not identified intraoperatively. The persistent DRUJ dislo-
cations were discovered either on immediate postoperative
radiographs or at the first follow-up office visit. One patient
was found 2 months postoperatively to have a dislocated
DRUIJ. This patient eventually underwent a distal ulna exci-
sion. The timing to reduction or treatment of missed irre-
ducible DRUJ dislocations ranged from postoperative day 1
to 5 months after the initial surgery.

An entrapped extensor tendon was implicated in 13 of 14
cases (92.3%) of dorsal dislocations. The entrapment of the
extensor carpi ulnaris (ECU) alone or in combination with
other tendons was present in 11 of 14 dorsal dislocations
(78.5%), the extensor digiti minimi (EDM) in 4 of 14 dorsal
dislocations (28.6%), and a combined ECU and EDM in 2
of 14 dorsal dislocations (14.3%). The ECU was displaced
to the ulnar side of the ulnar head in 8 of 14 dorsal disloca-
tions (57.1%) and to the radial side in 3 of 14 dorsal disloca-
tions (21.4%). There were 3 cases of volar dislocation of the
ulna with 2 reported blocks to reduction. One was caused by
a volarly directed ulnar fracture fragment and the other was
caused by the ulna dislocating through the volar capsule.

Discussion

A Galeazzi fracture-dislocation is a rare type of fracture pat-
tern with an approximate incidence of 6.8% of all forearm
fractures.”’ The pattern of injury is usually a result of a
high-energy injury with hyperpronation of the forearm and
axial loading. The pattern of injury is a fracture of the body
of the radius with an associated dislocation or subluxation
of the DRULJ. The fracture of the radius occurs most often at
the distal third or junction of the distal third of the radius,
but may occur more proximally. When there is any fracture
of the body of the radius, a Galeazzi fracture-dislocation
must be suspected. Proper inspection and radiographs to
evaluate for a DRUJ injury is a must as it is a commonly
missed finding. The DRUJ dislocation is usually dorsal and
often reduces well when anatomic alignment of the radius is
restored; however, blocks to reduction do occur.>'***

The anatomy of the forearm is quite complex in regard to
the articulations, osseous configurations, and muscular
attachments. The proximal radioulnar joint and the DRUIJ
are pivot points for the radius to rotate on the ulna, provid-
ing the function of supination and pronation to the forearm.
The stability of the DRUJ is dependent on multiple intrinsic
and extrinsic stabilizers. Intrinsic factors include dorsal and
volar radioulnar ligaments, the TFCC, the capsule, and the
ulnar collateral ligament. Extrinsic factors include the pro-
nator quadratus muscle, the intraosseous membrane, the
ECU subsheath, and the compression of the flexors and
extensors on the DRUJ. Instability of the DRUJ can be
attributed to many clinical complaints including wrist pain
and restricted or painful pronation/supination.”” While com-
promised pronation/supination may occur due to pathology
anywhere along the forearm axis, missed dislocation of the
DRUIJ after a Galeazzi fracture can account for pain and
loss of function'; therefore, restoration of the DRUIJ is
essential during ORIF of Galeazzi fractures.'”**%’

A fracture of the base of the ulnar styloid has been
shown to increase the risk of DRUJ instability in distal
radius fractures.'®'” One study reported 31% of Galeazzi
fracture-dislocations had an associated fracture of the
ulnar styloid."® In our review of irreducible Galeazzi
fracture-dislocations, a fracture of the ulnar styloid was
present in 16 of 17 (94.1%) cases.'™!'*!* Therefore, the
presence of an ulnar styloid fracture should alert the
treating surgeon to a possible irreducible Galeazzi frac-
ture-dislocation and prompt strict evaluation of radio-
graphs in addition to possible imaging of the contralateral
arm.

Our review found extensor tendons to be implicated in
the block to reduction in 13 of 14 dorsal dislocations
(92.3%).""%1%12 The ECU was most frequently implicated,
but the EDM must also be evaluated as a possible block to
reduction. Volar dislocations were blocked by fracture frag-
ments or the ulna dislocating through the volar capsule.
Treating surgeons should be aware that dorsal dislocations
are most likely blocked by extensor tendons which need to
be extricated in order to properly reduce the DRUIJ.

In our review, more than 50% of irreducible DRUJ dis-
locations were only identified postoperatively leading to
persistent DRUJ instability and pain. Identification of irre-
ducible/missed dislocations ranged from postoperative
day 1 to 2 months after surgical fixation; therefore, it is
imperative to thoroughly examine and perform close fol-
low-up patients who sustain a Galeazzi fracture.'>*%10-13
Strict examination of radiographs must be performed and
if persistent DRUJ dislocation is noted, revision ORIF
with reduction of the DRUIJ should be performed to pre-
vent previously described sequela of chronic DRUJ dislo-
cations.

One limitation of our study was the inconsistency of the
data in the articles reviewed with respect to results and out-
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comes. We, therefore, were unable to utilize to the standard
outcome testing measurement of the Mayo Wrist Score for
a uniform presentation of results.

Conclusions

In summary, our review found the most common blocks to
reduction in dorsal Galeazzi fracture-dislocations to be an
extensor tendon. Blocks to reduction in volar dislocations
are due to the ulna dislocating through the capsule, and a
volar ulnar fracture fragment. The ECU was found to be the
most frequently implicated extensor tendon in blocks to
reduction of dorsal dislocations."**®!*"3 This information
can be helpful to treating surgeons when examining patients
with irreducible Galeazzi fractures.
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