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Abstract

BACKGROUND

Humeral shaft fractures are relatively common in adults. Rotational malalignment
is reported as one complication but severe rotational deformity of the humerus is
extremely rare. To our knowledge, only three cases of symptomatic humeral
malrotation have been reported. There are sparse literature reports of humeral
reconstruction correction.

CASE SUMMARY

We present a case of extreme rotational deformity of the humerus (1804) after
humeral shaft fracture. The patient complained of pain and difficulties with
activities of daily living. In addition, she found the deformity cosmetically
unacceptable. Therefore, she was searching for surgical correction. Neurolysis of
the radial nerve followed by derotational osteotomy of the humerus and internal
fixation were performed. Postoperatively, the patient demonstrated transient
iatrogenic radial nerve palsy which recovered completely during postoperative
follow-up. The Disabilities of the Arm, Shoulder, and Hand score improved from
55 preoperatively to 16 at the final 2-year follow-up.

CONCLUSION

Single-stage radial neurolysis, derotational osteotomy and stable fixation is a
feasible option to improve anatomic and functional problems of severely
malrotated humeral shaft fractures.

Key Words: Humerus; Malrotation; Corrective osteotomy; Plate osteosynthesis; Radial
nerve palsy; Case report
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Core Tip: We present a case of extreme rotational deformity of the humerus (180A) after humeral shaft
fracture. The patient complained about pain and difficulties with activities of daily living. A neurolysis of
the radial nerve followed by derotational osteotomy of the humerus and internal fixation were performed.
Postoperatively, the patient demonstrated transient iatrogenic radial nerve palsy which had complete
recovery at 2 years postoperatively. The Disabilities of the Arm, Shoulder, and Hand score improved from
a preoperative 55 to a final 16 at the final 2-year follow-up.

Citation: Wenning KE, Schildhauer TA, Jones CB, Hoffmann MF. Derotational osteotomy and internal fixation of
a 180A malrotated humerus: A case report. World J Orthop 2022; 13(10): 940-948

URL.: https://www.wjgnet.com/2218-5836/full/v13/i10/940.htm

DOI: https://dx.doi.org/10.5312/wjo0.v13.i110.940

INTRODUCTION

Humeral shaft fractures are relatively common, accounting for approximately 1%-5% of all fractures and
20% of humeral fractures in adults[1-2]. These fractures have been historically regarded as benign
fractures; as such, most are managed nonoperatively with functional bracing. The assumption of benign
nature is based on the robust blood supply of the humerus, its limited weight-bearing characteristics
and the technical ease of splint application[3-4].

Upper extremity function is primarily dependent on the handis ability to reach a desired point in
space. Most studies of malalignment have focused on angulation[5-6]. Rotational malalignment has
been reported as a possible complication of humeral shaft fractures, but considered normally tolerated
and to not necessitate a surgical intervention. Nevertheless, extreme rotational deformity following
humeral shaft fractures can occur and the recommended treatment for these entities has been rarely
touched upon in the literature.

Herein, we describe a case of a 1804 rotational deformity that developed after a midshaft humeral
fracture that had been clinically addressed by nonoperative treatment which had resulted in shortening
of the humerus, limited range of motion (ROM) of the shoulder, and flexion contracture of the elbow.

CASE PRESENTATION

Chief complaints
The patient complained of resting pain exacerbated with activities and severe limitations in activities of
daily living. Furthermore, the cosmetic deformity was repulsive to her.

History of present iliness

In 2009, the right-hand-dominant patient had sustained a traumatic left humeral shaft fracture which
was treated nonoperatively. In 2019 at age 27, she was referred to our institution with severe
malrotation of her left humerus associated with shortening of the upper arm and limited ROM of the
shoulder and elbow. The patient complained about consistent pain which increases during activities and
severe limitations of activities of daily living. Furthermore, the cosmetic deformity was repulsive to her.

History of past illness
There is no history of past illness.

Personal and family history
Personal and family history are not known.

Physical examination

Physical examination detected a rotational deformity of the left upper arm of 180A. In supine position,
the palm of her left hand and her olecranon were facing up (Figure 1). The Patientis left arm was 5 cm
shorter than her right (51 cm vs 56 cm). She complained of tenderness over the whole upper arm and
movement-dependent pain in the shoulder region. No neurological deficits were diagnosed. Shoulder
ROM was presented with only 804 of abduction (Table 1). The elbow demonstrated a flexion contracture
of 85A. The patientis forearm was fixed in neutral with total loss of pronation and supination. Wrist
ROM was about normal.
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Table 1 Range of motion of the patientis left upper extremity

Preoperative Postoperative
Shoulder
Flexion/anteversion 80A 140A
Extension/retroversion 20A 254
External rotation 304 304
Internal rotation 60A 60A
Abduction 80A 80A
Adduction 10A 20A
Elbow
Flexion 854 90A
Extension 0A OA
Pronation 0A 80A
Supination 0A 80A
Wrist
Flexion 50A 504
Extension 504 504
Radial deviation 20A 20A
Ulnar deviation 304 304

V/

DOI: 10.5312/wjo.v13.i10.940 Copyright ©@The Author(s) 2022.

Figure 1 Severe malalignment of the patientis left arm. A: The patient in the operating room demonstrating the extreme deformity of the left upper

extremity; B: In the supine position the palm of her hand and her olecranon (red narrow) were facing up.
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Laboratory examinations

Laboratory examinations were unnecessary.

Imaging examinations

Radiographic imaging of the left shoulder and humerus demonstrated a malunited humeral shaft
fracture with extensive remodeling and consolidated fracture site (Figure 2A). In addition, the shoulder
displayed classic signs of post-traumatic osteoarthritis (Figure 2B). Preoperative three-dimensional
computed tomography (3D CT) imaging confirmed a 1804 malrotation of the humerus (Figure 3).
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Figure 2 Preoperative X-ray of the patientis left upper extremity. A: Preoperative X-rays of the left shoulder and upper arm of the patient revealed a

deformed humerus and a complete consolidation; B: In addition, the X-ray displayed classic signs of post-traumatic osteoarthritis of the shoulder.

Sulcus
intertubercularis

Olecranon
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Figure 3 Preoperative three-dimensional computed tomography of the patientis humerus. Extreme malrotation of 1804 was detectable. The sulcus
intertubercularis and olecranon served as landmarks.
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FINAL DIAGNOSIS

The patient demonstrated with rotational deformity of the left upper arm of 180A. Imaging of the left
shoulder and upper arm revealed a malunited humeral fracture with extensive remodeling and fracture
site consolidation.

TREATMENT

Preoperatively, different surgical options were discussed with the patient and her family. The patient
gave informed consent for a single staged procedure with complete radial nerve neurolysis followed by
corrective osteotomy and internal fixation via plate fixation.

Ten years after the initial injury, the patient finally underwent derotational osteotomy with internal
fixation of the left humerus and radial nerve exploration. Surgery was performed in the supine position
under brachial plexus blocking and general anesthesia. Proximal humerus and the humeral shaft were
exposed through a deltopectoral approach with extension distally anteriorly, following the anatomic
muscles of the upper arm. Through the same anterior extensile incision, the radial nerve was exposed
and released from the posterior aspect of the deltoid, through the lateral intermuscular septum, to the
distal the arm in order not to lessen tension during the humeral derotation. A transverse osteotomy at
the level of the consolidated fracture was performed carefully with a micro-oscillating saw and using
instruments to protect surrounding and posterior soft tissues (Figure 4A). Subsequently, the entire distal
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Figure 4 Intraoperative photographs. A: Transversal osteotomy of the humerus was performed at the level of the former fracture; B: Internal fixation was done
with the use of an eight-hole dynamic compression plate (Limited Contact Dynamic Compression Plate System).
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humerus was rotated 180A demonstrating no tension to the radial nerve under direct visualization.
Finally, internal fixation was performed utilizing an (3.5 mm or 4.5 mm) eight-hole dynamic
compression plate [Limited Contact Dynamic Compression Plate System (LC-DCP); DePuySynthes,
Warsaw, IN, United States] (Figures 4B and 5). Postoperatively, normal vascularity was noted, and soft
compartments were noted, but a secondary or iatrogenic partial radial nerve palsy with weak wrist and
digit extension and decreased light touch sensation in the radial nerve distribution. This injury was
related to devascularization from dissection and manipulation of the nerve and less likely from the
preoperative brachial plexus regional block. Secondary to the known intact and not impinged radial
nerve at the end of the procedure, the patient and surgeons agreed to treat this transient radial nerve
palsy with observation and did not re-explore the dissection.

The osteotomy zone was immobilized utilizing a Gilchrist-bandage for 4 wk postoperatively. Physical
therapy with shoulder mobilization was initiated immediately after surgery. Shoulder and elbow ROM
gradually increased and full ROM was allowed after 6 wk. Additionally, the weakened wrist muscles
were immobilized in a functional splint and daily passive exercises were performed to maintain full
ROM and to avoid contractures.

Initially, the skin incision had healed uneventfully and no signs of superficial or deep surgical site
infection were noted. However, approximately 4 mo postoperatively, the patient presented with a deep
surgical site infection with involvement of the osteosynthesis material and a non-consolidated
osteotomy zone (an infected nonunion with fixation failure). Since the patient was healthy without
comorbidities, she wanted to continue with therapy and avoid recurrence of the deformity. Therefore, a
single stage revision was reviewed with the patient. Operative treatment consisted of plate removal
with thorough excisional debridement, recanalization of the humerus, followed by re-osteosynthesis as
a single staged procedure. Aerococcus viridans bacteria were detected in the deep intraoperative tissue
cultures. Therefore, an antimicrobial therapy with clindamycin was initiated and continued for 6 wk.

OUTCOME AND FOLLOW-UP

After revision surgery, the patient did not present for follow-up appointments. We assumed that she
was satisfied with the operative outcome and had resolution of the infection and preoperative
functional difficulties. Approximately 2 years after initial surgery, we contacted the patient and
scheduled an appointment. She reported a high level of satisfaction, resolution of infection,
diminishment of pain, and a complete return to daily activities and caring of her two toddlers. Physical
exam demonstrated complete healing of the soft tissues and resolution of the infection and imaging
demonstrated consolidation of the osteotomy zone (Figure 6). The patient only complained of pain in
her left upper arm and shoulder when carrying heavy objects or after a strenuous day with constant use
of her arm. She demonstrated increased shoulder ROM: flexion/extension 140-0-254, abduction/
adduction 80-0-20A and improved elbow ROM: flexion/extension 0-0-90A, with free supination and
pronation. Compared to preoperative function, she demonstrated a marked improvement in all areas of
arm motion. She did not have full shoulder ROM secondary to the preoperative, degenerative changes
of her left shoulder (Figure 7). The patient described gradual improvement in the radial function within
3-4 mo of the initial surgery with complete recovery of the transient radial nerve palsy at the time of the
follow-up examination. The patient completed the follow up Disabilities of the Arm, Shoulder, and
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Figure 5 Postoperative X-rays of the patientis left humerus after corrective osteotomy and internal fixation.

Figure 6 X-rays at the patientis 2-year follow-up appointment. There was complete consolidation of the osteotomy zone.

Figure 7 Postoperative cosmetic and functional outcome.

Hand (DASH) questionnaire comparing the pre- and post-operative scores. The DASH score improved
from a preoperative score of 55 to 16 at the final follow-up.
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