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Abstract
A	 32-year-old	 man	 presented	 with	 simultaneous	 dorsal	 dislocations	 of	 the	 index-to-little	 finger	
carpometacarpal (CMC) joint with carpal bone fractures. Closed reduction was unsuccessful even 
after general anesthesia. During open dorsal approach, we found interposed joint capsule in the CMC 
joints and after removal of the joint capsule open reduction was easily achieved. We placed four 
Kirschner wires through the CMC joint. Furthermore, the fractured dorsal fragments of the trapezoid 
and	 hamate	were	 fixed	with	mini	 screw	 in	 each.	During	 1-year	 followup,	 the	 patient	 showed	 good	
recovery	and	no	evidence	of	posttraumatic	arthritic	changes	in	plain	X-ray.	We	recommend	to	fix	the	
dorsal	fragment	of	the	carpal	bone	with	screws	as	well	as	the	transarticular	fixation	of	the	CMC	joint	
in	case	of	concurrent	CMC	joint	fracture-dislocation	of	all	four	fingers.
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Introduction
The carpometacarpal (CMC) joints 
articulate the carpal bones with the 
phalanges and constitute the carpal arch in 
the palm. Unlike the ulnar-side (ring and 
little	 fingers)	 CMC	 joints,	 the	 radial-side	
(index	 and	middle	 fingers)	 CMC	 joints	 are	
well stabilized by interlocked bony and 
strong ligamentous structures. Fracture 
dislocation of the radial-side CMC joints 
is rare because of this inherited stability. 
Radial-side injuries result in worse 
outcomes than ulnar-side injuries.1

A few studies have reported clinical and 
radiographic outcomes of concurrent index-
to-little	 finger	CMC	 fracture-dislocations.2-5 
Here, we present a 32-year-old man with 
concurrent	 index-to-little	 finger	 CMC	
dislocation with fractures of the trapezoid 
and hamate.

Case Report
A 32-year-old man injured his dominant 
right hand by striking a punching bag 
machine	 with	 a	 clenched	 fist.	 Clinical	
examination revealed that his right hand 
was markedly deformed and swollen. 
The range of motion was limited due to 
pain. He had small bulla formation on the 

dorsal aspect of the hand. There was no 
neurovascular	deficit.

Plain radiography and computed 
tomography revealed dorsal dislocations of 
the	 index,	middle,	 ring,	 and	 little	fingers	 at	
the CMC joints and simultaneous fractures 
of the dorsal aspect of the trapezoid and 
hamate [Figure 1]. An initial attempt of 
closed reduction under conscious sedation 
in the emergency room was unsuccessful.

The surgery was performed through the 
dorsal aspect of carpus in a zigzag fashion 
from proximal part of the wrist to the 
middle part of the metacarpal bone. An 
interposed dorsal joint capsule in the CMC 
joints was found which might prevent the 
initial closed reduction of these joints. 
After removing the interposed joint capsule, 
CMC joint reduction was easily achieved 
under	fluoroscopy.

However, we could not achieve stable 
reduction	 without	 fixation.	 The	 Kirschner	
wire	 fixation	 was	 performed	 while	 the	
CMC	 joints	 reduced.	 Under	 fluoroscopic	
vision,	 the	first	Kirschner	wire	was	inserted	
retrograde	 from	 the	 base	 of	 the	 fifth	
metacarpal bone to the hamate. The second 
Kirschner wire was inserted antegrade from 
the hamate to the fourth metacarpal bone. 
The third Kirschner wire was inserted 
antegrade from the trapezoid toward the This is an open access journal, and articles are distributed 
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second metacarpal bone. The fourth Kirschner wire was 
inserted retrograde from the third metacarpal bone to the 
capitate. Finally, dorsal fractures of the trapezoid and 
hamate	 bone	 were	 reduced	 and	 each	 fracture	 was	 fixed	
with a mini screw (1.5-mm cortical screw, Synthes, West 
Chester, PA, USA).

After	 bony	 fixation,	 the	 ruptured	 dorsal	 capsule	 and	
ligaments of the CMC joint were repaired with absorbable 
sutures. Postoperatively, the patient remained in a volar 
above elbow splint in the neutral position for 2 weeks, 
followed by a below elbow cast for 4 weeks. The Kirschner 
wires were removed 6 weeks after the operation. Gentle 
passive range of motion exercise and isometric grip-
strengthening exercise were started immediately after the 
Kirschner wire removal.

The	 patient	 had	 full	 range	 of	 motion	 in	 the	 fingers	 and	
wrist with minimal pain 3 months postoperatively. Grip 
strength (81% of unaffected hand) and pinch strength 
(85% of unaffected hand) were slightly lower than that 
of the unaffected hand. He returned to sport activities 
6 months postoperatively. One year after the operation, 

plain radiography showed a well-preserved “tram-line” and 
no evidence of posttraumatic arthritic changes. The patient 
and his family were informed that data from the case would 
be submitted for publication and they gave their consent.

Discussion
Physicians	 often	 encounter	 ring-and-little	 finger	 CMC	
fracture-dislocations in outpatient clinics or emergency 
rooms. However, CMC joint fracture-dislocations of the 
index-to-small	finger	 are	 rare.6 The radial-side CMC joints 
are more anatomically stable and less vulnerable to injury 
than the ulnar-side CMC joints due to the interlocking 
saddle joint structure and strong ligamentous support.

The most common cause of concurrent index-to-small 
finger	dislocations	 is	motor	vehicle	accident.2 Other causes 
were high-energy trauma, such as run over the car tire, fall 
from	a	 height	with	 knuckles	 of	 clenched	fist,	 and	punched	
the	 wall	 with	 a	 clenched	 fist.2 In the current study, the 
patient	struck	a	punching	bag	machine	with	a	clenched	fist.	
It is a quite rare mechanism for concurrent CMC fracture-
dislocation injury. Unlike the conventional punching bag 
machine, which has no hard parts, the current punching bag 
machine has a metal pedestal behind the punching area. 
The patient hit this metal pedestal part by mistake.

According to a previous case report, a 34-year-old female 
had simultaneous volar radial dislocation of the second, 
third,	 fourth,	 and	fifth	CMC	 joints	 as	 the	 tire	 run	over	 her	
hand. After adequate wrist block, reduction was obtained 
by application of longitudinal traction with concomitant 
pressure over the palmar and radial base of the index, 
middle, ring, and little metacarpals. After 3 weeks of 
keeping the splint in a neutral posture, the patient was 
then started on range-of-motion physical therapy and 
regained full range of motion with good wrist alignment on 
radiographic study.4

In most other studies, however, closed reduction failed 
because of severe swelling and interposed soft tissue 
within the dislocated joints.3,5 Peace and Abrams5 reported 
simultaneous dorsal dislocations of the CMC joints of 
all	 four	 fingers.	 He	 failed	 to	 achieve	 congruent	 reduction	
even after general anesthesia. During the open approach, 
he found an interposed joint capsule in the CMC joints of 
the	 long	and	 index	fingers.	A	 total	of	 four	Kirschner	wires	
were placed through the base of metacarpal to carpus, but 
avulsion fracture of capitate was not addressed.

This injury is often accompanied by extensive ligamentous 
injuries. Due to this extensive ligamentous injury, it is 
difficult	 to	 keep	 the	 reduction	 stable.2 Thus, restoring 
and maintaining the dislocated CMC joint are required in 
many cases.6 However, previous studies have focused on 
transarticular	Kirschner	wire	fixations	and	have	overlooked	
the	 importance	 of	 fixing	 the	 dorsal	 fragment	 of	 the	 carpal	
bones.2,3,5 It is widely accepted that a fractured hamate 
should	 be	 fixed	 with	 Kirschner	 wires	 or	 screws	 in	 ring-

Figure 1: (a) Plain radiography showing concurrent carpometacarpal joint 
dislocation and fracture of the trapezoid and hamate; (b) Preoperative 
three-dimensional computed tomography images; (c) Postoperative 
radiography showing well-reduced carpometacarpal joints; (d) Plain 
radiography at 1-year followup
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and-little	 finger	 CMC	 fracture-dislocation	 to	 prevent	
redislocation of the CMC joint.7 It is also important to 
reduce	 and	 fix	 the	 dorsal	 fragment	 of	 the	 trapezoid	 and	
hamate	 bones	 in	 case	 of	 concurrent	 index-to-little	 finger	
CMC fracture dislocations.

Concurrent	 index-to-little	 finger	CMC	 fracture-dislocations	
are	 a	 rare	 injury.	 In	 addition	 to	 the	 transarticular	 fixation	
of	 the	 dislocated	 CMC	 joint,	 fixing	 the	 fractured	 carpal	
bones results in more stable reduction. More stable CMC 
joint can prevent redislocation, eventually reducing the risk 
of	 posttraumatic	 arthritis.	We	 recommend	fixing	 the	 dorsal	
fragment of the carpal bone with screws to improve the 
stability of the CMC joint.
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