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Abstract
PurposeUlnar collateral ligament (UCL) avulsion fractures of thumb metacarpophalangeal joint (MCPJ) involve small bony fragments that are usually attached to structures that are necessary for stability or movement of the joint. Satisfactory reduction can be difficult because of the small size of the fragments. The aim of this article is to analyze outcomes of this technique.

MethodsWe used a 1.2 mm titanium hook plate in seven patients with thumb UCL avulsion fracture of MCPJ, with a mean age of 33 years. The mean time from injury to operation was 13 days. Bone union was determined through radiographs. Clinical outcomes were evaluated by assessing range of motion (ROM) of the thumb MCPJ, pinch strength, grip strength, the visual analogue scale (VAS), and Korean version of the Michigan Hand Outcomes Questionnaire (K-MHQ) score.

ResultsAll patients achieved bone union within 3 months and mean follow-up period was 14.3 months. The postoperative ROM and VAS pain score improved. Grip and pinch strength were lower than the other hand but not statistically significant. No instability was observed. In addition, postoperative K-MHQ scores showed good results. One patient underwent hardware removal because of skin irritation and abnormal sensation. There were no other complications.

ConclusionMini hook plate fixation technique produced stable fixation and showed good clinical and radiologic outcomes in avulsion fracture of thumb MCPJ.
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[image: Figure F1 ]Figure 1

The Medartis APTUS® 1.2-mm titanium hand plate and screws.
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Mini hook plate holder.
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[image: Figure F3 ]Figure 3

A 35-year-old female sustained an outstretched injury of the left thumb metacarpophalangeal joint. (A, B) A preoperative plain radiographs showed displaced 1st proximal phalanx base fracture (white arrows). (C) Ulnar collateral ligament (UCL) avulsion fracture with Stener lesion was observed on the 1st metacarpophalangeal joint on magnetic resonance imaging (white arrowhead). (D, E) The UCL avulsion fragment was located above the adductor aponeurosis (black asterisk). After capsule opening, the bone fragment was reduced via hook plate fixation. The surrounding soft tissues were well repaired. (F–H) Postoperative images showed stable fixation of the bone fragment. (I) At 3 months postoperatively, X-ray was well maintained and recovered to full range of motion without pain.
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[image: Figure F4 ]Figure 4

A 42-year-old male sustained an outstretched injury of the left thumb metacarpophalangeal joint. (A, B) A preoperative plain radiographs showed displaced 1st proximal phalanx base fracture (white arrows). (C) Ulnar collateral ligament (UCL) avulsion fracture and UCL injury from metacarpal head was observed on the 1st metacarpophalangeal joint on magnetic resonance imaging (white arrowhead). (D, E) Bone fragment (black asterisk) was reduced via hook plate fixation. UCL rupture was repaired with one suture anchor. After all procedures, surrounding soft tissues were well repaired (black arrows). (F–I) Postoperative images showed stable fixation of the bone fragment. (J) At 6 months postoperatively, X-ray was well maintained and recovered to full range of motion without pain.
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Use of hook plate for radial collateral ligament avulsion fracture of thumb metacarpophalangeal joint (arrows).
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Table 1

Summary of cases	Case No.	Sex	Age (yr)	Side	Mechanism of injury	Period from injury to date of operation (d)	Follow-up duration (mo)	Time to bone union (mo)	Flexion range of motion (°)	Extension range of motion (°)	Etc.
	Preoperative	Postoperative	Preoperative	Postoperative
	1	F	41	L	Outstretched thumb injury	4	15	3	35	50	0	−5	Hardware irritation → removal at 8 months after surgery
	2	F	35	L	Outstretched thumb injury	10	14	2	15	55	−10	5	Stener lesion
	3	M	42	L	Outstretched thumb injury	20	16	3	40	45	0	−5	MCPJ UCL partial rupture → ligament augmentation using suture anchor
	4	M	19	R	Direct contact	52	12	2	50	55	10	0	-
	5	M	43	L	Outstretched thumb injury	2	16	3	15	40	0	−5	Volar plate injury
	6	M	33	R	Outstretched thumb injury	1	14	3	30	50	0	−5	-
	7	F	21	L	Outstretched thumb injury	2	2.5	30	55	0	5	Volar plate injury	

F: female, L: left, M: male, MCPJ: metacarpophalangeal joint, UCL: ulnar collateral ligament, R: right.
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Table 2

Clinical outcomes at last follow-up	Variable	Preoperative	Postoperative	p-value*
	Range of motion (°)			
	 Flexion	30.7	50.0	0.018†
	 Extension	0.0	−1.4	0.483
	Radial abduction	14.3	25.7	0.017†
	Grip strength (%)‡	-	87.4	0.128
	Pinch strength (%)‡	-	88.2	0.128
	Visual analogue scale pain	8.1	2.3	0.017†

Values are presented as mean only.
*The p-values are assessed by two-sample t-test, Welch two-sample test or Wilcoxon rank sum test in continuous values, and by Fisher test in categorical values. †p<0.05. ‡Percentage compared to contra-lateral side.
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Table 3

Six months postoperative K-MHQ scores	Scale	Postoperative	Raw score range*	Normalization†
	Function	75.7	5 to 25	−(Raw score–25)/20×100
	ADL	93.3	5 to 25 1-handed	−(Raw score–25)/20×100
	7 to 35 2-handed	−(Raw score–35)/28×100
	Overall ADL	=(1-handed+2-handed)/2
	Work	85.3	5 to 25	(Raw score–5)/20×100
	Pain	12.9	5 to 25	−(Raw score–25)/20×100
	Aesthetics	75.0	4 to 16	(Raw score–4)/16×100
	Satisfaction	81.6	6 to 30	−(Raw score–30)/24×100

Values are presented as mean only.
K-MHQ: Korean version of the Michigan Hand Outcomes Questionnaire, ADL: activities of daily living.
*Sum of the responses for each scale. †All of the K-MHQ scales are based on a score from 0 to 100. For all of the scales except pain, a higher score translates into better performance for the patient's hand. For the pain scale, the relationship is inverse: the lower the score, the less pain the patient experiences, which signifies a better outcome.
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