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Case Report
Trapezoid Fracture Associated with Scaphoid Fracture in a Football Goalkeeper
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Abstract. 
Introduction. Trapezoid fractures are uncommon in sports. We presented a rare case of a trapezoid fracture associated with a scaphoid fracture caused by punching a ball in a football goalkeeper. Case Presentation. A 19-year-old male who played as a football goalkeeper visited our hospital with complaints of sustained pain from the right wrist to the hand after punching a ball. Scaphoid fracture was diagnosed on plain radiographs, whereas trapezoid fracture was overlooked. Computed tomography revealed a displaced trapezoid fracture associated with a scaphoid fracture. Both fractures were successfully treated by open reduction and internal fixation using cannulated screws. Almost complete bone union was achieved at 5 months after surgery. The patient returned to play as a football goalkeeper. Conclusion. The simultaneous occurrence of trapezoid and scaphoid fractures has never been reported. Trapezoid fractures are rare and can be overlooked on plain radiographs, as what happened in the present case, because the trapezoid is small and overlaps with other carpal bones on plain radiographs. If there is sustained pain in the wrist and hand after punching, combined trapezoid and scaphoid fractures should be considered as the possible injury.

1. Introduction
Scaphoid fractures are often observed after trauma, whereas trapezoid fractures are relatively rare, with only scattered reports in the literature [1–3]. A previous report indicated that scaphoid and trapezoid fractures accounted for 68.2% and 0.4% of all carpal bone fractures, respectively [4]. With respect to the mechanism of injury, there are some reports on scaphoid fractures due to punching [5, 6]. However, the simultaneous occurrence of trapezoid and scaphoid fractures in sports has never been reported. We presented a rare case of a trapezoid fracture associated with a scaphoid fracture caused by punching a ball in a football goalkeeper.
2. Patient Information/Clinical Findings
A 19-year-old male who played as a football goalkeeper visited our hospital with complaints of sustained pain from the right wrist to the hand after punching a ball. In the emergency department, the patient exhibited swelling at the right wrist and tenderness at the anatomical snuffbox of the right wrist and second metacarpal base area.
3. Diagnostic Assessment
Plain radiographs of the right wrist showed a displaced scaphoid body fracture (type 2B according to the Herbert classification). No other fractures could be identified on plain radiographs (Figure 1). Computed tomography (CT) scan was performed for the right wrist to obtain details on the fractured scaphoid. In addition to the displaced scaphoid body fracture, the CT scan revealed a displaced trapezoid fracture that was not clearly observed on plain radiographs. The fracture pattern of the trapezoid was vertical (Figure 2).




		Figure 1: X-ray films showing displaced fracture of the trapezium and no other fractures.






		Figure 2: CT scan demonstrating fractures of the trapezium and the scaphoid.


4. Therapeutic Interventions and Follow-Up
Surgery was performed at 11 days after the patient’s initial hospital visit. Open reduction and internal fixation of the fractures was performed with two 1 cm minimal incisions over the scaphoid and trapezoid using a cannulated headless compression screw (double-threaded screw; MEIRA Corporation, Nagoya, Japan) for each fracture (Figure 3). After surgery, the patient’s right wrist was placed in a short-arm thumb spica cast for 2 weeks. Range of motion exercise was initiated at 2 weeks after surgery. The fracture line was still visible in the scaphoid, but most part of the fracture site was united at 5 months after surgery (Figure 4). The patient returned to play as a football goalkeeper and is currently free of symptoms.




		Figure 3: Postoperative X-ray films showing internal fixation with headless bone screws.






		Figure 4: X-ray films at the 5-month follow-up visit. The fracture line was still visible in the scaphoid, but most part of the fracture site was united.


5. Discussion
The most notable finding was the occurrence of a trapezoid fracture associated with a scaphoid fracture caused by punching a ball in a football goalkeeper. Acute injuries, including finger fractures and thigh muscle injuries, have been reported to occur more frequently than overuse injuries in adolescent football goalkeepers [7]. Scaphoid fractures are often observed in sports activities; in contrast, trapezoid fractures are uncommon. To the best of our knowledge, the simultaneous occurrence of trapezoid and scaphoid fractures has never been reported in the English literature. Scaphoid fractures usually occur when the wrist is hyperextended during injury, although other mechanisms have also been suggested. Horii et al. examined scaphoid fractures resulting from punching and reported that the wrist position while punching was neutral to slight palmar flexion. Furthermore, they postulated that the axial load to the second metacarpal bone was transmitted to the scaphoid and subsequently produced a shearing force to the scaphoid waist, resulting in fractures [8]. In the present case, the patient had swelling and pain around the second metacarpal base of the right hand. Anatomically, the trapezoid is located among the metacarpal bones, trapezium, capitate, and scaphoid, and its movement is constrained by surrounding ligaments [9]. Therefore, it is possible that the axial load to the second metacarpal bone by punching was transmitted to the scaphoid via the trapezoid without being dispersed, leading to the fractures.
In the present case, the trapezoid fracture was not diagnosed on plain radiographs and overlooked. Diagnosing trapezoid fracture on plain radiographs is generally difficult, as the trapezoid is small and overlaps with other carpal bones. It has been reported that less than half of cases were improperly diagnosed at initial hospital visit, with the trapezoid fracture in one patient having been identified only after 99 days [10]. Together with our case report, this report suggests that trapezoid fractures can be easily overlooked on routine plain radiographs, especially in cases associated with other fractures. Therefore, if the patient complains of pain in the hand and scaphoid fracture is observed on plain radiographs, it is recommended that a CT scan be performed to prevent misdiagnosis.
Considering the rarity of trapezoid fractures, no established treatment method for them currently exists. Jeong et al. reported that a ≤2 mm displacement can be conservatively treated [11]. Some reports recommended that surgical treatment be selected depending on articular surface displacement and that open reduction and internal fixation be performed to restore articular congruity [12, 13]. In the present case, surgery was performed as treatment for trapezoid and scaphoid fractures owing to the estimated 3 mm displacement of the trapezoid fracture. Scaphoid fractures are often surgically treated in highly active patients. Therefore, it may be advisable to surgically treat trapezoid fractures if they are associated with scaphoid fractures to prevent displacement and nonunion.
6. Conclusion
We presented a rare case of a trapezoid fracture associated with a scaphoid fracture caused by punching a ball in a football goalkeeper. A trapezoid is constrained and received external force without being dispersed, so it is possible that the axial load to the second metacarpal bone by punching was transmitted to the scaphoid via the trapezoid, leading to the fractures. If there is sustained pain in the wrist and hand after punching, combined trapezoid and scaphoid fractures should be considered as the possible injury.
Consent
Written consent was obtained from the patient for publication of this case report. A copy of the written consent is available for review.
Conflicts of Interest
The authors declare that they have no conflicts of interest.
Acknowledgments
This case report was prepared according to the CARE guidelines.
References
	K. I. Gruson, K. M. Kaplan, and N. Paksima, “Isolated trapezoid fractures: a case report with compilation of the literature,” Bulletin of the NYU Hospital for Joint Diseases, vol. 66, no. 1, pp. 57–60, 2008.
	S. Nijs, T. Mulier, and P. Broos, “Occult fracture of the trapezoid bone: a report on two cases,” Acta Orthopaedica Belgica, vol. 70, no. 2, pp. 177–179, 2004.
	T. Miyawaki, M. Kobayashi, S. Matsuura, H. Yanagawa, T. Imai, and K. Kurihara, “Trapezoid bone fracture,” Annals of Plastic Surgery, vol. 44, no. 4, pp. 444–446, 2000.
	S. Papp, “Carpal bone fractures,” The Orthopedic Clinics of North America, vol. 38, no. 2, pp. 251–260, 2007.
	J. R. Green Jr. and G. M. Rayan, “Scaphoid fractures in soccer goalkeepers,” The Journal of the Oklahoma State Medical Association, vol. 90, no. 2, pp. 45–47, 1997.
	P. A. Sutton, O. Clifford, and T. R. C. Davis, “A new mechanism of injury for scaphoid fractures: ‘test your strength’ punch-bag machines,” The Journal of Hand Surgery, European Volume, vol. 35, no. 5, pp. 419-420, 2010.
	A. Błażkiewicz, M. Grygorowicz, A. Białostocki, and D. Czaprowski, “Characteristics of goalkeeping injuries: a retrospective, self-reported study in adolescent soccer players,” The Journal of Sports Medicine and Physical Fitness, vol. 58, no. 12, pp. 1823–1830, 2018.
	E. Horii, R. Nakamura, K. Watanabe, and K. Tsunoda, “Scaphoid fracture as a “puncher’s fracture”,” Journal of Orthopaedic Trauma, vol. 8, no. 2, pp. 107–110, 1994.
	P. C. Bettinger, R. L. Linscheid, R. A. Berger, W. P. Cooney III, and K. N. An, “An anatomic study of the stabilizing ligaments of the trapezium and trapeziometacarpal joint,” The Journal of Hand Surgery, vol. 24, no. 4, pp. 786–798, 1999.
	N. Kain and C. Heras-Palou, “Trapezoid fractures: report of 11 cases,” The Journal of Hand Surgery, vol. 37, no. 6, pp. 1159–1162, 2012.
	G. K. Jeong, D. Kram, and B. Lester, “Isolated fracture of the trapezoid,” American Journal of Orthopedics (Belle Mead, N.J.), vol. 30, pp. 228–230, 2001.
	M. Garcia-Elias, A. T. Bishop, J. H. Dobyns, W. P. Cooney, and R. L. Linscheid, “Transcarpal carpometacarpal dislocations, excluding the thumb,” The Journal of Hand Surgery, vol. 15, no. 4, pp. 531–540, 1990.
	R. P. Calfee, L. White, A. Patel, and P. J. Stern, “Palmar dislocation of the trapezoid with coronal shearing fracture: case report,” The Journal of Hand Surgery, vol. 33, no. 9, pp. 1482–1485, 2008.


EPUB/Navigation/nav.xhtml


		

			

		  1. Introduction

		  2. Patient Information/Clinical Findings

		  3. Diagnostic Assessment

		  4. Therapeutic Interventions and Follow-Up

		  5. Discussion

		  6. Conclusion

		  References 





EPUB/Content/page-template.xpgt
 

   


     
	 
    

     
	 
    


     
	 
    


     
         
             
             
             
        
    

  




