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Ultrasonographic Assessment of the Pronator Quadratus
Muscle after Surgical Treatment for Distal Radius Fractures

Dong Hyuk Choi, M.D., Hyun Kyun Chung, M.D., Ji Won Lee, M.D.,
Cheol Hwan Kim, M.D., Yong Soo Choi, Ph.D.”

Department of Orthopedic Surgery, Kwangju Christian Hospital, Gwangju, Korea

Purpose: This study was to assess the morphological changes of the pronator quadratus (PQ) muscle
using an ultrasonography in the volar locking plate fixation group and in the percutaneous K-wire fixa-
tion group for distal radius fracture, and to evaluate the impact on clinical outcomes.

Materials and Methods: Fifty-four patients who received surgical treatment for distal radius fracture

Received March 28, 2016 were enrolled in this study. They were divided into two groups according to treatment modality: Group
Revised  (1st) May 4, 2016 1 included 34 patients who underwent internal fixation with volar locking plate and Group 2 included

(2nd) June 26, 2016 20 patients with percutaneous K-wire fixation. Thickness of the PQ muscle was measured using an
Accepted September 29, 2016 ultrasonography at the final follow-up. We evaluated the outcomes using the Mayo wrist score, wrist

ECorrespondence to: range of motion, and grip strength at the final follow-up.

Yong Soo Choi, Ph.D. Results: Compared with the uninjured side, thickness of the PQ muscle showed 31.9% of mean at-
Department of Orthopedic Surgery, rophy in Group 1 and 11.4% in Group 2. The atrophy of PQ muscle was severe in Group 1 (p=0.01).
Kwangju Christian Hospital, 37 However, there was no significant difference in the mean Mayo wrist score between the two groups

Yangrim-ro, Nam-gu, Gwangju 61661,| (83.1£10.9 in Group 1 and 80.2+8.9 in Group 2, p=0.28), except a mild limitation of pronation in
Korea Group 1.

Tel: +82-62-650-5064 Conclusion: The healed PQ muscle from fracture itself after distal radius fracture revealed a morphologi-
Fax: +82-62-650-5066 cal atrophy. Moreover, the volar locking plate resulted in greater atrophy of the PQ muscle, but there
E-mail: stemcellchoi@naver.com was no specific impact on clinical outcomes.
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with percutaneous K-wire, BMI: body mass index, BMD: bone mineral

density, AO: arbeitsgemeinschaft fiir osteosyntheses.
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Fig. 1. Ultrasound examination in longitudinal view shows a significant decrease (40%) in the thickness of pronator quadratus muscle (arrows) at

postoperative 21 months of volar locking plate.
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Table 2. Thickness of the Pronator Quadratus Muscle at the Final
Follow-Up

Variable Group 1 Group 2 p-value
Injured side (mm) 324109 (68.1)  3.9+1.1(88.6) 0.01
Uninjured side (mm) 47409 44409 0.27
p-value* <0.001 0.002

Values are presented as meanzstandard deviation (percent of unin-
jured side). Group 1: patients of distal radius fractures treated with
volar locking plate, Group 2: patients of distal radius fractures treated
with percutaneous K-wire.

*p-value: comparison with uninjured side in each group.
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Table 3. Clinical Outcomes at the Final Follow-Up

Variable Group 1 Group 2 p-value
Mayo wrist score 83.1£10.9 80.2+8.9 0.28
Range of motion (°)

Extension 63.149.7 (94.9) 619174 (946) 0.86
Flexion 68.6+16.3(93.4) 65.6£8.1(924) 0.50
Supination 86.746.0 (98.5) 81.0£7.8(975) 093
Pronation 673+9.0(83.3) 79.7£#9.2(98.1)  0.02
Ulnar deviation 262442 (93.2) 26.3+27(924) 024
Radial deviation 18.542.0 (94.4) 174427 (925 061
Grip strength (kg) 216x86(912) 221+474(913) 084

Values are presented as meanzstandard deviation (percent of unin-
jured side). Group 1: patients of distal radius fractures treated with
volar locking plate, Group 2: patients of distal radius fractures treated
with percutaneous K-wire.
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