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ABSTRACT
Introduction: In this case, we discuss a patient with

a neglected and malunited both-bone forearm fracture with
distal radioulnar joint dislocation. This pattern of fracture
by itself is uncommon, but the initial negligence of this
trauma makes it even more rare and challenging for surgi-
cal treatment.

Case report: The main aim of the surgery was to re-
store the forearm’s function and anatomy. After thorough
preoperative preparation, including planning the level of
resections, the patient was treated with open reduction and
internal fixation with a limited contact dynamic compres-
sion plate. The distal radio-ulnar joint was fixed with 2 K-
wires. On control follow-up six months later, the resection
sites were fully consolidated, with no visible deformation
of the forearm. Pronosupination was restored up to 60% of
normal functional arc.

Conclusion: This case has shown that even with care-
ful restoration of forearm anatomy, results of the surgical
treatment in neglected and malunited both-bone forearm
fracture with distal radioulnar dislocation will not be a pri-
ori good or excellent. Surgeons need to remind the patients
that the return of the function of the upper limb to the de-
gree before the trauma cannot be guaranteed.

Keywords: Forearm, Galeazzi, Reconstruction, De-
formity, Malunion,

INTRODUCTION
In 1934, Ricardo Galeazzi presented a series of 18

patients with a specific fracture pattern to the Lombard Sur-
gical Society [1]. This combination of a radius shaft frac-
ture with a dislocated distal radioulnar joint (DRUJ) is now
known by his name [1]. Interestingly, this fracture pattern,
originally described by Cooper in 1822, is named after Pro-
fessor Galeazzi, who thoroughly described the incidence,
pathomechanics, and treatment of this specific fracture pat-
tern. [1, 2].

For fractures involving both the radius and ulna with
DRUJ dislocation, terms such as Galeazzi-like or Galeazzi-
variant fracture are used, following a report by Mikic in
1975 [3, 4, 5], even though this combination was first de-
scribed by Knight and Purvis in 1949 [6, 7].

Later, Albert SM, et al. (1963) also published a re-
port on DRUJ dislocation with concomitant forearm bone
fractures, although the study lacked thorough details [7,
8]. Vesely’s research in 1967 similarly did not provide ex-
tensive information on the management or outcomes of
Galeazzi fractures, only noting that out of 201 cases man-
aged over five years, only six involved both-bone forearm
fracture with DRUJ dislocation [7, 9]. Few reports since
have been published regarding this special pattern of frac-
ture (including those by Mikic ZD, et al., Dabas V, et al.,
Ryan MK, et al.,  Bruckner JD, et al., Budgen A, et al.,
Jenkins NH, et al., and Vaishya R, et al.), still, none of them
have addressed neglected Galeazzi-variant fractures (both-
bone forearm fracture with DRUJ dislocation) [3, 5, 7, 10,
11, 12, 13].

The optimal approach for treating acute forearm frac-
tures in adults involves restoring anatomical alignment,
ensuring stable internal fixation, and maintaining the blood
supply to the periosteum using a limited contact–dynamic
compression plate (LC-DCP) [14, 15]. Failing to achieve
these goals can result in malunion, nonunion, or
pseudoarthrosis, necessitating complex reconstructive sur-
gery [15, 16]. In our case, the challenge and uniqueness
arose from the initial neglect of the fracture, which required
special reconstructive surgery.
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CASE REPORT
A 42-year-old male with a neglected both-bone fore-

arm fracture and DRUJ dislocation came for consultation
at the orthopedic clinic.

From medical history, it is known that he suffered
an injury to his left forearm around 18 months ago and re-
fused to be admitted to the hospital. With regards to the
biomechanics of injury, the patient suffered trauma as a re-
sult of direct impact force on the forearm. The patient was
hesitant to provide any additional details regarding trauma.
The pre-surgical DASH score was 81.7 vs six-month score

of 32.5 out 100. DASH outcome measure tool was com-
pleted in official Bulgarian language translation and
downloaded from the Institute for Work & Health website
[17]. It was impossible for the patient to perform active
prono-supination before operative treatment.

Before surgical intervention, we measured the angu-
lation and the degree of shortening of the radius.

Preoperatively, we planned the level of adjustment
on the radius and ulna and the level of resection of the re-
sulting synostosis between the proximal fragment of the
ulna and the distal fragment of the radius.

Fig. 1. a), b) Preoperative X-ray

Fig. 2. a), b), c). Preoperative visible deformation of the forearm

At first, we resected synostosis through a dorso-ra-
dial approach to the distal radius. After resectioning and
refreshing the fracture segments, the opening medullary ca-
nals, and resectioning the interosseous membrane, we re-
stored the anatomy of the radius and fixed the fragments
with the LC-DCP and screws.
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Fig. 3. a), b) Radius reconstruction.

Fig. 4. a), b), c). Ulna reconstruction

Subsequently, a new approach was made to the mid-
dle-distal third of the ulna. After a two-stage osteotomy, we
adjusted the ulna position and anatomy. Utilizing K-wire
for temporary fixation allowed us to use an intraoperative

control x-ray, after which we definitively fixed the ulna
with LC-DCP and screws. The corrected position of DRUJ
was held in place by transfixion with two K-wires.

Fig. 5. a), b). Intra-operative X-ray
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Six months postoperatively, X-ray proof of the re-
section site consolidation in an anatomically correct posi-
tion was recorded. No visible deformation of the forearm

was noticeable, and pronosupination was restored up to
60% of the normal functional arc. Normal position and sta-
bility of DRUJ were also recorded.

Fig. 6. Control X-ray six months later.

Fig. 7. a), b). No visible deformation is seen six months later.

DISCUSSION
To understand the pathomechanics of forearm

trauma, we rely on the concepts established by Dumontier
and Soubeyrand [18, 19, 20].

According to their concept, the forearm functions as
a single functional unit and is made of:

1. Two bones: Radius and Ulna
2. Interosseus membrane (IOM)
3. Functional joint – referred to as middle

radioulnar joint (MRUJ) (LaStayo and Lee 2006) [21], com-
posed of IOM and forearm bones. Its biomechanical rel-
evance to forearm stability was shown only recently by
Soubeyrand M, et al. [19].

4. Two anatomical joints – proximal and distal
radioulnar joint (PRUM and DRUJ).

According to Artiaco S et al., the forearm contains
three stabilizing elements: two anatomical and one func-
tional, consisting of the radius, ulna, and interosseous
membrane (IOM) [20]. These “lockers” ensure the forearm’s
stability and function [20]. Injury to just one locker has
minimal impact on longitudinal stability [20]. However, if

two lockers are injured, the third cannot compensate. Based
on Artiaco S et al.’s classification, the patient had a 2IRU
fracture type [20]. In the literature, we may find that the
term “Galeazzi fracture” is sometimes used inaccurately,
with some variations misnamed as Galeazzi equivalents. We
agree with Artiaco S, et al. and Samford MP,  et al. that the
term “Galeazzi fracture” should be reserved exclusively for
its original pattern to avoid confusion [20, 22, 23, 24].

Fig. 8. Three locker concepts. Cited from Artiaco S,
et al. [20].
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Fig. 9.  Two locker injury patterns. Adapted and cited from Artiaco S, et al. [20].

The primary goal of the surgery, in this case, is to
reconstruct anatomy, ensure fracture site healing and re-
store prono-supination movement of the forearm. Normal
ranges for forearm pronation and supination are 75-85 de-
grees and 80-90 degrees, respectively, with a functional
arc of 100 degrees of prono-supination necessary for daily
activities such as feeding and personal hygiene. From the
study of Graham TJ, et al. (1998), we may note that angu-
lar deformity of the radius and/or ulna can cause tension
in the IOM and bone impingement, thereby obstructing
the radius’s rotation around the mechanical axis [26, 27].

Fig. 10. Extension deformation of the radius and
valgus deformity of the ulna. Cited from Abe S, et al. [28]

ion of the ulna has minimal impact on forearm rotation
[32].

Dumont et al. report that rotational malunion of
both forearm bones in the same direction produces results
similar to those of isolated malunion of the radius [30].
When both forearm bones are malunited in opposite di-
rections, it results in the most significant reduction of
prono-supination [30]. A study by Schemitsch and
Richards found that restoring the radial bow’s location to
within 4% and the maximal bow of the radius to within
1.5 mm of the contralateral forearm restores at least 80%
of normal prono-supination and significantly improves
grip strength [32, 33].

From a practical point of view, we concur with
Jayakumar P, et al. that anatomy restoration is crucial for
restoring forearm function [15]. In our case, we used the
contralateral limb to plan normal anatomy restoration.

Because ORIF of both radius and ulna does not
guarantee DRUJ stability, we advise performing transcu-
taneous fixation with 2 K-wires [7, 34].

During the operation, shortening the ulna by ~1 cm
was necessary to reconstruct the radius and ulna anatomi-
cally. After achieving the anatomical restoration, the bones
were rigidly fixed using the LC-DCP. Another important
factor to consider is the contracture of the IOM, which
occurs secondary to the angular deformation of the radius
and ulna [35]. Therefore, we decided to perform an IOM
release to improve forearm function. It is crucial to note
that an IOM release should not be performed automati-
cally. According to Chia et al., contracture of the IOM does
not necessarily limit the rotational movement of the fore-
arm in all cases [36]. It is interesting to note that in the
Chia et al. study, the average time between the original
fracture and corrective osteotomy was 41.8 months (rang-
ing from 7 to 168 months) [36].

An interesting study published by Barinaga G, et
al. 2022, investigated the effect of radius and ulna short-
ening on the forearm range of motion [36]. They found
that supination decreases more between 2-4 cm of short-
ening, whereas pronation decreases more after 4-6 cm of
shortening [36]. Therefore, excessive osteotomy of the
forearm bones is not advised, as it will impair forearm
function.

Cadaver studies have indicated that angular de-
formities of less than 10 degrees in forearm bones do not
significantly impair rotation [29, 30]. But, dorso-volar an-
gular deformities greater than 15 degrees significantly re-
strict prono-supination [15]. Radial malrotation exceed-
ing 30 degrees leads to considerable rotational limita-
tions [15].

In another study, Dumont et al. found that isolated
malunion of the radius in supination greatly reduces pro-
nation, while malunion in pronation significantly limits
supination [31]. Interestingly, isolated rotational malun-
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Fig. 11. Effect of forearm shortening on prono-supi-
nation. Cited from Barinaga G, et al. [37].

We find that anatomical reconstruction will not
achieve good outcomes in neglected malunited both-bone
forearm fracture and DRUJ dislocation. We agree with
Dabas V, et al. that surgical treatment could lead to better
functional outcomes if anatomical reconstruction is done
earlier [5]. Thus, we may correlate the outcome in this case
to the missed optimal surgical window. Nonetheless, from
the patient’s perspective, the patient was satisfied with
greater functional independence and the ability to per-
form self-care activities such as cooking meals or sani-
tary activities. It is beyond the scope of this article to de-
scribe rehabilitation protocol for this case, as it demands
its own comprehensive investigation and discussion.

This study’s limitation was the inability to use 3D
deformity analysis due to the non-availability of software
and hardware. We want to highlight the high-relevance
work of Alemayehu DG, et al. regarding 3D deformity
analysis and 3D printing of preoperative models [38]. In
our case, as was shown by the work of Xiong L, et al. and
Morgan C, et al., it could have contributed to a better un-
derstanding of preoperative 3D anatomy, more precise de-
formity correction planning, and lesser operative time [39,
40]. Moreover, studies have shown that 3D-printed mod-
els can be sterilized and used as templates during surgery
to provide visible guidance to the surgeon [41]. We be-
lieve using this technology is crucial for success in unique
and challenging cases.

CONCLUSION
Neglected both-bone forearm fracture with ipsilat-

eral DRUJ dislocation is uncommon, and this injury pat-
tern has been sparsely characterized in the literature. We
hope this report will help surgeons who encounter this ne-
glected pattern of fracture better plan the surgery and
hopefully achieve good results. Still, patients will need
to be reminded of the possibility of poor or average sur-
gical outcomes and that a pre-fracture state of function is
unlikely to be achieved.

Informed consent
The patient has provided written informed consent.

Abbreviations
DRUJ – Distal radio-ulnar joint
IOM – interosseous membrane
LC-DCP - Limited contact dynamic compression plate
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