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Introduction: We report the case of volar dislocation of the ulnar head occurred after osteosynthesis for the
treatment of distal radius fracture.

Presentation of case: The patient, 68-year-old female, had the dorsal displaced left distal radius fracture and volar
dislocation of the ulnar head. Osteosynthesis was performed using a volar locking plate without postoperative
immobilization. Two weeks after surgery, volar dislocation of the ulnar head in distal radioulnar joint (DRUJ)
was noted on CT. Re-operation, triangular fibrocartilage complex (TFCC) was sutured to the ulnar fovea using a
suture anchor, was performed in order to stabilize DRUJ. At 24 months after surgery, left wrist joint pain and the
range of motion have improved, and the Mayo wrist score was excellent.

Discussion: Based on the fact that the radius was fractured and the ulna was dislocated in DRUJ at the time of
injury, the present case may have been a Galeazzi fracture.

Conclusion: When distal radius fracture is complicated by ulnar instability of DRUJ, active repair of the TFCC

function may be necessary to prevent residual postoperative instability.

1. Introduction

Triangular fibrocartilage complex (TFCC) injuries, the ulnar notch
morphology, and damage of the surrounding soft tissue have been re-
ported as the causes of postoperative distal radioulnar joint (DRUJ)
instability associated with distal radius fracture [1], but it is difficult to
diagnose these and no consensus has been reached with regard to the
selection of conservative or surgical treatment (osteosynthesis of styloid
process fracture and repair of TFCC) [2,3].

In cases of DRUJ instability, the frequency of dorsal deviation of the
ulnar head is markedly higher, whereas volar dislocation of the ulna is
relatively rare [4,5]. We encountered a patient in whom volar dis-
location of the ulnar head occurred after osteosynthesis for the treat-
ment of distal radius fracture. We report and discuss the diagnosis and
treatment of volar dislocation of the ulnar head in this case.

The work has been reported in line with the SCARE criteria [6].

2. Presentation of case

The left wrist pain developed in a 68-year-old female after falling

down the stairs and she visited the emergency service. The dorsal dis-
placed left distal radius fracture associated with ulnar styloid process
fracture and volar dislocation of the ulnar head was observed on plain
radiography, and the fracture type was A2 according to the AO classi-
fication (Fig. 1A and B) [7]. The distal radius fracture was treated with
osteosynthesis using a volar locking plate (Aculoc 2, Nihon Medical
Next, Osaka, Japan) (Fig. 2A and B). Range of motion exercise was
initiated without postoperative immobilization. The left wrist pain de-
veloped again at 2 weeks after surgery. Malalignment of the DRUJ was
observed on plain radiography (Fig. 3A and B), and volar dislocation of
the ulnar head in DRUJ was noted with an axial view on CT (Fig. 3C).

Re-operation was performed in order to stabilize DRUJ 3 weeks
after osteosynthesis. Rupture of TFCC from the ulnar fovea was ob-
served under direct vision in the wrist joint through the approach be-
tween the 5th and 6th compartments from the dorsal side of the wrist
joint. TFCC was sutured to the ulnar fovea using a suture anchor
(Jugger Knot, 1 mm 3-0, Biomet Japan, Tokyo, Japan), followed by
plication of the articular capsule present on the dorsal side. To im-
mobilize postoperative forearm pronation and supination, the ulna and
radius were fixed using 1.6-mm Kirschner wire. The Kirschner wire
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Fig. 1. Plain radiography at the time of injury. A: The dorsal dislocated left
distal radius fracture associated with ulnar styloid process fracture was ob-
served with a frontal view. B: Volar dislocation of the ulnar head was observed
with a lateral view.

Fig. 3. Plain radiography and CT 2 weeks after the first surgery. On plain
radiography, incongruency of DRUJ and deviation of the ulnar head were noted
(A: frontal view, B: lateral view). With an axial view on CT, volar dislocation of
the ulnar head was noted (C).

Fig. 2. Plain radiography after the first osteosynthesis. Osteosynthesis was

applied to the distal radius fracture using a volar locking plate (A: frontal view, retracted by supination [5,11]. The position of the ulnar fovea is mostly

B: lateral view). consistent with the rotation center of DRUJ, and when a strong rotation
force is loaded on this region, the deep layer of the radioulnar ligament

fixing the radioulnar region was removed 4 weeks after surgery, and ruptures and causes DRUJ instability.

forearm pronation and supination were permitted. For immobilization, Generally, dorsal deviation of the ulnar head is likely to occur when
the patient wore an above-elbow splint until 4 weeks after surgery and DRUJ instability is noted [5]. Since the deep volar ligament ruptures
a below-elbow split until 8 weeks. The range of motion at 2 years after with forced pronation and causes instability toward the dorsal side, it is
surgery was: wrist extension and flexion, 80°, respectively; forearm considered that the deep volar ligament plays an important role in ulnar
pronation and supination, 85°, respectively; grip strength (relative to instability toward the dorsal side [5]. In contrast, ulnar head instability
that on the healthy side), 87.5%; Quick Disabilities of the Arm, toward the volar side is not problematic in many cases because not only

Shoulder and Hand (Q-DASH) score 6.82/100; Mayo wrist score, 100/ TFCC but also the distal interosseous membrane (DIOM) plays an im-
100; showing the return of the condition to that before injury portant role in the control of this instability [12]. In addition, the distal

(Fig. 4A-D). Congruency of DRUJ was favorable on plain radiography interosseous membrane extends over the distal radioulnar region and it
(Fig. 5A and B) and the burr hole in the suture anchor insertion region is located dorsal to the pronator quadratus muscle. The distal oblique
in the ulnar fovea was dilated (Fig. 5C). bundle (DOB) is attached to the proximal ulna over the dorsal ulnar

notch and dorsal wrist articular capsule, being considered the second
stabilizer of DRUJ [13]. When tension of the distal interosseous mem-
brane cannot be improved by reduction and fixation of the radius in

distal radius fracture or DOB is absent, it is necessary to investigate
TFCC contributes to DRUJ stability [8]. Fibers in the superficial and repair of the injured TFCC, in order to stabilize DRUJ [14,15].

deep layers of the volor/dorsal radioulnar ligament are attached to the
styloid process of the ulna and ulnar fovea, respectively [9,10], and the
superficial dorsal and deep volar ligaments are retracted by forearm
pronation, whereas the superficial volar and deep dorsal ligaments are

3. Discussion

Volar dislocation of the ulnar head was present from the time of
injury in this patient, and the instability could not be resolved by
treatment of the distal radius fracture with osteosynthesis alone.
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Fig. 4. Range of motion of the wrist joint 2 years after surgery. A: Wrist ex-
tension. B: Wrist flexion. C: Forearm pronation. D: Forearm supination.

Actually, rupture of the ulnar fovea over TFCC was observed in the
second surgery and DRUJ stability could be achieved by repair of TFCC
by suturing it to the ulnar fovea, suggesting that when distal radius
fracture is complicated by ulnar dislocation in DRUJ or instability to-
ward the volar side, injury of not only TFCC but also the interosseous
membrane should be suspected at the time of injury, and active repair
of the TFCC function is necessary to prevent residual postoperative
instability.

Based on the fact that the radius was fractured and the ulna was
dislocated in DRUJ at the time of injury, the present case may have
been a Galeazzi fracture. Generally, Galeazzi fractures have been
treated by anatomical reduction of the radius, but recently, DRUJ in-
stability remains in many cases and the necessity of repair of DRUJ
instability, such as suture of TFCC, has been reported [16]. Reportedly,
DRUJ instability is more likely to remain as the radius fracture site
becomes more distal, and the reason for this is as follows: the inter-
osseous membrane is injured only partially in fractures at a 1/3 or more
proximal site, but in distal fractures, TFCC and the distal interosseous
membrane are continuously injured from DRUJ to the fracture site, and
so instability remains [17,18]. When ulnar head deviation (separation
between the distal radial bone fragment and ulnar head) complicating
distal radius fracture is observed with a lateral view on plain radio-
graphy at the time of injury, such as that observed in the present case
(Fig. 1B), treatment should be planned on regarding the fracture as a
dislocation fracture.

4. Conclusion

It is difficult to be diagnosed the DRUJ instability associated with
distal radius fracture and no consensus has been reached with regard to
the selection of treatment. Based on the fact that the radius was frac-
tured and the ulna was dislocated in DRUJ at the time of injury, the
present case may have been a Galeazzi fracture. When distal radius
fracture is complicated by ulnar instability of DRUJ, active repair of the
TFCC function may be necessary to prevent residual postoperative in-
stability.
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Fig. 5. Plain radiography and CT 2 years after surgery. On plain radiography,
congruency of DRUJ was favorable (A: frontal view, B: lateral view). With an
axial view on CT, the burr hole in the suture anchor insertion site in the ulnar
fovea was dilated (C).

Consent

Written informed consent was obtained from patient for publication
of this case report and accompanying images. A copy of the written
consents is available for review by Editor-in-Chief of this journal on
request.
Provenance and peer review

Not commissioned, externally peer reviewed.
Ethical approval

17-250, Ethical Approval of Juntendo University.
Sources of funding

We have no source.

Author contribution

All authors have contributed significantly, and that all authors are
in agreement with the content of the manuscript.



N. Nagura et al.

Nana Nagura, Kiyohito Naito, Mayuko Kinoshita, Kenji Goto, Yoichi
Sugiyama and Yoshiyuki Iwase performed operation and ward man-
agement; Ahmed Zemirline, Kiyohito Naito and Kazuo Kaneko diag-
nosed; and Nana Nagura and Kiyohito Naito wrote the paper.

Conflicts of interest
No funds were received in support of this study.
Research registry number
Researchregistry3869.
Guarantor
Dr Kiyohito NAITO.
Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.amsu.2018.10.006.

References

[1] M.M. May, J.N. Lawton, P.E. Blazar, Ulnar styloid fractures associated with distal
radius fractures: incidence and implications for distal radioulnar joint instability, J.
Hand Surg. Am. 27 (2002) 965-971.

Y. Zenke, A. Sakai, T. Oshige, S. Moritani, T. Nakamura, The effect of an associated
ulnar styloid fracture on the outcome after fixation of a fracture of the distal radius,
J. Bone Joint Surg. Br. 91 (2009) 102-107.

G.H. Kazemian, H. Bakhshi, M. Lilley, M. Emami Tehrani Moghaddam,

M.M. Omidian, F. Safdari, I. Mohammadpour, DRUJ instability after distal radius
fracture: a comparison between cases with and without ulnar styloid fracture, Int. J.

[2]

[3]

188

[4]
[5]
[6]

[71

[8]
[91

[10]

[11]

[12]

[13]

[14]
[15]
[16]
[17]

[18]

Annals of Medicine and Surgery 35 (2018) 185-188

Surg. 9 (2011) 648-651.

F. Bouri, M. Fuad, A. Elsayyed Abdolenour, Locked volar distal radioulnar joint
dislocation, Int. J. Surg. Case Rep. 22 (2016) 12-14.

H. Moritomo, Open repair of the triangular fibrocartilage complex from palmar
aspect, J. Wrist Surg. 4 (2015) 2-8.

R.A. Agha, A.J. Fowler, A. Saetta, I. Barai, S. Rajmohan, D.P. Orgillfor the SCARE
Group, The SCARE Statement: consensus-based surgical case report guidelines, Int.
J. Surg. 34 (2016) 180-186.

K.C. Chung, A.J. Watt, S.V. Kotsis, Z. Margaliot, S.C. Haase, H.M. Kim, Treatment of
unstable distal radial fracture with the volar locking plating system, J. Bone Joint
Surg. Am. 88 (2006) 2687-2694.

A.K. Palmer, F.W. Werner, The triangular fibrocartilage complex of the wrist—
anatomy and function, J. Hand Surg. Am. 6 (1981) 153-162.

R.A. Berger, The ligaments of the wrist. A current overview of anatomy with con-
siderations of their potential functions, Hand Clin. 13 (1997) 63-82.

J.R. Haugstvedt, R.A. Berger, T. Nakamura, P. Neale, L. Berglund, K.N. An, Relative
contributions of the ulnar attachments of the triangular fibrocartilage complex to
the dynamic stability of the distal radioulnar joint, J. Hand Surg. Am. 31 (2006)
445-451.

L.D. Ward, C.G. Ambrose, M.V. Masson, F. Levaro, The role of distal radioulnar
ligament, interosseous membrane, and joint capsule in distal radioulnar joint sta-
bility, J. Hand Surg. Am. 25 (2000) 341-351.

P.R. Stuart, R.A. Berger, R.L. Linscheid, K.N. An, The dorsopalmar stability of the
distal radioulnar joint, J. Hand Surg. Am. 25 (2000) 689-699.

M. Gabl, R. Zimmermann, P. Angermann, P. Sekora, H. Maurer, M. Steinlechner,
S. Pechlaner, The interosseous membrane and its influence on the distal radioulnar
joint. An anatomical investigation of the distal tract, J. Hand Surg. Br. 23 (1998)
179-182.

H. Moritomo, S. Omori, Influence of ulnar translation of the radial shaft in distal
radius fracture on distal radioulnar joint instability, J. Wrist Surg. 3 (2014) 18-21.
H. Morimoto, The distal interosseous membrane: current concepts in wrist anatomy
and biomechanics, J Hand Surg Am 37 (2012) 1501-1507.

F.S. Giannoulis, D.G. Sotereanos, Gleazzi fractures and dislocations, Hand Clin. 23
(2007) 153-163.

C.G. Hagert, Distal radius fracture and the distal radioulnar joint- anatomical
considerations, Handchir. Mikrochir. Plast. Chir. 26 (1994) 22-26.

A.V. Korompilias, M.G. Lykissas, I.P. Kostas-Agnantis, A.E. Beris, P.N. Soucacos,
Distal radioulnar joint instability (Galeazzi type injury) after internal fixation in
relation to the radius fracture pattern, J. Hand Surg. Am. 36 (2011) 847-852.


https://doi.org/10.1016/j.amsu.2018.10.006
https://doi.org/10.1016/j.amsu.2018.10.006
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref1
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref1
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref1
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref2
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref2
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref2
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref3
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref3
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref3
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref3
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref4
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref4
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref5
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref5
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref6
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref6
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref6
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref7
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref7
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref7
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref8
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref8
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref9
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref9
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref10
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref10
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref10
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref10
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref11
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref11
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref11
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref12
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref12
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref13
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref13
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref13
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref13
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref14
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref14
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref15
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref15
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref16
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref16
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref17
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref17
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref18
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref18
http://refhub.elsevier.com/S2049-0801(18)30212-7/sref18

	Volar dislocation of the ulnar head after distal radial fracture: Case report and review of the pertinent literature
	Introduction
	Presentation of case
	Discussion
	Conclusion
	Consent
	Provenance and peer review
	Ethical approval
	Sources of funding
	Author contribution
	Conflicts of interest
	Research registry number
	Guarantor
	Supplementary data
	References




