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Introduction

Isolated ulnar shaft fractures had a reputation of nonunion 
when a non-operative treatment was used. The ulna is the 
stationary bone of the forearm that was most likely to fail to 
heal following a fracture.1 Thanks to the evolution of treat-
ment options, ulnar nonunions became uncommon. The 
potential risk factors are open fractures, associated infec-
tions, inadequate stability, and insufficient metabolic 
response.2 Monteggia fractures include a proximal third frac-
ture of the ulnar shaft associated with a radiocapitellar joint 
dislocation.3 Therefore, an ulnar shaft nonunion followed by 
a radiocapitellar joint dislocation is a very rare complication 
of an initially isolated ulna fracture. Our case report aims to 
underline the diagnostic particularities and the therapeutic 
challenges of such a series of events.

Case report

A 34-year-old, right-handed man was admitted to the emer-
gency department following a closed trauma of his left upper 
extremity; he fell on his forearm with a flexed elbow. Clinical 
examination found deformity and swelling of the forearm 
without open wounds or neuro-vascular abnormalities, with 
palpable pulses and maintained range of motion at the hand 

and the wrist. Radiographs revealed an isolated fracture of 
the proximal third of the ulnar shaft (Figure 1). Three days 
after the injury, the patient underwent an open reduction 
internal fixation of the left ulna. Anatomic reduction of the 
ulna fracture was obtained, and fixation was achieved with a 
small-fragment dynamic compression plate (Figure 2). After 
the healing of the surgical wound, we referred the patient for 
physical therapy.

In the third control, 2 months postoperatively, the patient 
had swelling and tenderness of the surgical scar with a local 
rise in temperature. Radiographs revealed a focal opacity 
and an absence of osseous consolidation. The patient under-
went surgical debridement and evacuation of pus under gen-
eral anesthesia, without plate removal. Samples were sent for 
culture sensitivity. Methicillin-resistant Staphylococcus 
aureus was isolated and cultured. Antibiotics (oral clindamy-
cin and ciprofloxacin) were given and the limb was immobi-
lized in an above-elbow cast for 6 weeks. At 4 months after 
injury, the diagnosis of septic nonunion was made based on 
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the absence of consolidation on the X-rays and the persistent 
signs of local infection. The patient had a plate removal 
(Figure 3) with extensive debridement and irrigation. More 
antibiotics were given (oral ciprofloxacin) for another 
6 weeks due to the presence of methicillin-resistant 
Staphylococcus aureus in the first culture.

At 8 weeks after plate removal, white blood cell count and 
erythrocyte sedimentation rate (ESR) were 6100/mm3 and 
8 mm/h, respectively, with no other signs of infection. The 
limb was immobilized with an above-elbow cast. At that time, 
the radiographs revealed a lateral dislocation of the radial 
head, resembling a type 3 Monteggia fracture (Figure 4). The 
patient had another surgery where the ulnar diaphysis nonun-
ion was radically resected along with fibrous tissue and sam-
ples were sent for culture sensitivity. The bone marrow canal 
was opened with a drill on both ends of the nonunion. After 
the reduction of the fracture, an autogenous corticocancellous 

bone graft from the left iliac crest was retrieved and inserted 
into the nonunion site. A screwed dynamic compression plate 
(with a screw fixed in the graft) allowed us to obtain full sta-
bility and reduction of the ulnar shaft leading to the reduction 
of the radial head. The cultures were negative.

After this fourth surgery, physical therapy started in the 
third week and the patient had a control every 4 weeks. Six 
months postoperatively, the patient did not complain of pain. 
Physical examination revealed full flexion and extension of 
the left elbow as well as pronation and supination move-
ments in the left forearm (Figure 5). Radiographs showed 
full osseous consolidation (Figure 6).

Figure 2. Postoperative left forearm radiographs show the 
reduction and the fixation of the ulnar shaft fracture.

Figure 3. Anteroposterior and lateral radiographs of the left 
elbow show the nonunion site after plate removal.

Figure 4. Anteroposterior and lateral radiographs of the left 
elbow and forearm show a lateral dislocation of the radial head 
with an ulnar shaft nonunion, resembling a type three Monteggia 
fracture.

Figure 1. Anteroposterior and lateral radiographs of the left 
forearm show a fracture of the proximal third of the ulnar shaft.
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Discussion

Nonunion is an uncommon complication of isolated ulnar 
shaft fractures. A potential risk factor such as an infection 
should be investigated to provide the correct solution for 
bone consolidation.4 The best method of treatment of ulnar 
shaft fractures is still controversial. Although some authors 
recommend above elbow plaster5 while others prefer a short 
cast.6 Internal fixation is still preferred as the treatment of 
choice by some.7 In cases involving infection, the formation 
of necrotic and lytic bone with pus inhibits union.8 The fun-
damentals of any septic nonunion treatment are debridement, 
antibiotics, alignment, stability, soft tissue coverage, and 
bone grafting. The bone defect left after debridement needs 
to be reconstructed once the infection has been eliminated.9 
Defects of up to 6 cm can be strongly grafted with a cancel-
lous or tricortical autograft. The advantages of a tricortical 

graft are as follows: intrinsic stability, the option to use com-
pression plating (instead of bridging plating), fixation of the 
graft itself with a screw, and rapid incorporation without the 
need for timely remodeling after cancellous grafting.10

All Monteggia fractures in the adult population should be 
treated surgically; open reduction with internal fixation 
should be the method of choice.11 The anatomic reduction of 
the ulna is critical for the reduction of the radiocapitellar 
joint. The proximal ulna has a dorsal angulation of about 6° 
that we should restore when obtaining reduction and fixa-
tion. Application of a straight plate can cause malalignment 
of the proximal ulna (thus persistent dislocation of the radial 
head).12 The most common complications that can happen 
after fixation of Monteggia fractures are as follows: disloca-
tions are hardware irritation/prominence, radial and ulnar 
neuritis, elbow stiffness, heterotopic ossification, persistent 
radial head subluxation, and radioulnar synostosis.13

Figure 5. Flexion (a), extension (b), pronation (c), and supination (d) range of motion at 6 months of follow-up.
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Conclusion

A septic nonunion after an isolated ulnar shaft fracture is 
rare. The instability and displacement of the ulna can lead to 
a radial head dislocation resulting in a Monteggia equivalent 
fracture. Anatomic reduction of the ulnar diaphysis is usually 
sufficient for the reduction of the radiocapitellar joint. The 
reported association of lesions is very rare and can be chal-
lenging. The treatment plan requires a multidisciplinary pro-
cess involving a radiologist, a physical therapist, an infectious 
disease specialist, and an orthopedic surgeon.

Acknowledgements

The authors have no acknowledgment.

Authors’ contribution

The authors confirm their contribution to the paper as follows: 
study conception and design: N. N. and K. B.; data collection: W. 
C. and H. K.; draft manuscript preparation: A. M. and A. H. All 
authors reviewed the results and approved the final version of the 
manuscript.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

Ethics approval

Our institution does not require ethical approval for reporting indi-
vidual cases or case series.

Informed consent

Written informed consent was obtained from the patient(s) for their 
anonymized information to be published in this article.

ORCID iD

Amir Mhiri  https://orcid.org/0000-0002-5065-4868

References

 1. Sarmiento A, Kinman PB, Murphy RB, et al. Treatment of 
ulnar fractures by functional bracing. J Bone Joint Surg Am 
1976; 58: 1104–1107.

 2. Srinivasan RC, Hutson RL and Richard MJ. Forearm nonun-
ion: characterization and management. J Hand Surg 2020; 45: 
1055–1064.

 3. Bado JL. The Monteggia lesion. Clin Orthop 1967; 50: 71–86.
 4. Boyd HB, Lipinski SW and Wiley JH. Observations on non-

union of the shafts of the long bones, with a statistical analysis 
of 842 patients. J Bone Joint Surg Am 1961; 43: 159–168.

 5. Altner PC and Hartmann JT. Isolated fractures of the ulnar 
shaft in the adult. Surg Clin North Am 1972; 52: 155–170.

 6. Ekelund AL and Nilsson OS. Early mobilization of isolated 
ulnar-shaft fractures. Acta Orthop Scand 1989; 60: 261–262.

 7. Wilson FC, Dirschl DR and Bynum DK. Fractures of the 
radius and ulna in adults: an analysis of factors affecting out-
come. Iowa Orthop J 1997; 17: 14–19.

 8. Zura R, Mehta S, Della Rocca GJ, et al. Biological risk factors 
for nonunion of bone fracture. JBJS Rev 2016; 4: e5.

 9. Kloen P, Wiggers JK and Buijze GA. Treatment of diaphyseal 
non-unions of the ulna and radius. Arch Orthop Trauma Surg 
2010; 130: 1439–1445.

 10. Walker M, Sharareh B and Mitchell SA. Masquelet recon-
struction for posttraumatic segmental bone defects in the fore-
arm. J Hand Surg 2019; 44: 342.e1–342.e8.

 11. Ring D, Jupiter JB and Simpson NS. Monteggia fractures in 
adults. J Bone Joint Surg Am 1998; 80: 1733–1744.

 12. Chapleau J, Balg F, Harvey EJ, et al. Impact of olecranon frac-
ture malunion: study on the importance of PUDA (Proximal 
Ulna Dorsal Angulation). Injury 2016; 47: 2520–2524.

 13. Siebenlist S, Buchholz A and Braun KF. Fractures of the prox-
imal ulna: current concepts in surgical management. EFORT 
Open Rev 2019; 4: 1–9.

Figure 6. Anteroposterior and lateral radiographs of the left 
forearm show an osseous consolidation of the ulnar shaft with 
a reduced radiocapitellar joint at 6 months of follow-up. The 
reduction seems more obvious from the anteroposterior view.
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