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Abstract
This case report describes specific features and difficulties about the rare carpometacarpal joint dislocation injury. The carpometacarpal joint IV seems to be the main 
problem in radiographic assessment because it is partially overlapped by the hook of the hamate bone. Therefore, computed tomography scans should be done in every 
instance especially after a closed reduction procedure. When joint transfixations become necessary, then the K-wires should not cross the midcarpal joint in order to 
obtain early wrist motion.

*Correspondence to: Ingo Schmidt, Medical Centre Wutha-Farnroda GmbH 
(Department of Orthopaedics, Traumatology and Hand Surgery), Ringstr. 20, 
99848 Wutha-Farnroda, Germany, E-mail: schmidtingo62@googlemail.com

Key words: polytrauma, carpometacarpal joint, dislocation injury, anatomical 
landmarks, computed tomography, reduction

Received: March 09, 2021; Accepted: March 19, 2021; Published: March 26, 
2021

Abbreviations: CMCJ: Carpometacarpal joint; MCPJ: Metacarpo-
phalangeal joints; K-wires: Kirschner-wires; CT: Computed tomogra-
phy; ORIF: Open reduction and internal fixation

Introduction
Dislocation involving one or more carpometacarpal as well 

as metacarpophalangeal joint(s) (CMCJ, MCPJ) with or without 
concomitant fractures (i.e. fracture-dislocation injury) is a rare 
high-energy injury with various pattern,  it can be associated with a 
polytrauma after traffic accidents, and it is observed of both in dorsal 
and in volar direction [1-4]. Normally, the CMCJ space of an uninjured 
hand is clearly visible and limited by the parallel running articular 
surfaces. Typically for a dislocation, the joint space is not visible due 
to an overlapping of the carpal articular surface by the base of the 
opposing metacarpal bone in the posterior-anterior (PA) radiograph, 
however, this sign can not often easily assessed potentially leading to a 
missed diagnosis of a primary injury [5,6], or a persistent or recurrent 
(sub)dislocation after closed reduction such as presented with our case.

Case presentation
A 46-year-old male sustained a polytrauma (Injury Severity Score 

5, scale 1-6) due to a car accident associated with multiple fractures 
of the ribs that led to a right pneumothorax, the left clavicle, the right 
distal femur, the left lower leg, the left radius shaft, the left hand, and 
CMCJ II-V dislocations at his right hand [Figures 1A-E, Figure 2A]. 
Primarily, a closed reduction with transfixation of the CMCJ II and V 
(i.e. border digit rays) utilizing two percutaneously drilled K-wires was 
done and intraoperative fluoroscopy showed well-aligned CMCJs II-V 
as suggested by us [Figure 2B], noted that persistent (sub)dislocations 
as well as joint instabilities could not observed in the lateral and oblique 
plane with dynamic fluoroscopy. However, the PA radiograph one day 
after surgery did not allow an exact assessment of the CMCJ IV [Figure 
2C]. Therefore, a computed tomography (CT) scan was detected by us 

that revealed persistent or recurrent subdislocation of the CMCJ III 
[Figure 2D], and nearly complete dislocation of the CMCJ IV [Figure 
2E]. Moreover, CT scan demonstrated impressively that the CMCJ 
IV could not sufficiently assessed in the postoperative radiograph 
because this joint was ulnar-sided completely overlapped by the hook 
of the hamate bone [Figure 2E]. An open reduction became necessary 
secondarily with joint transfixations utilizing two K-wires for each 
joint which did not cross the midcarpal joint that allows an early active 
movement for the wrist too [Figures 3A-B]. The hand was immobilized 
with a plaster splint for two weeks, after that, movement of the wrist 
and all finger joints were freed without load for another four weeks. 
The K-wires were completely removed three months after second 
surgery. At the 1-year follow-up, there were unchanged stable and 
well-aligned CMCJs II-V but with pronounced signs of post-traumatic 
osteoarthritis of the CMCJ IV and V radiographically [Figure 3C], and 
function of all finger joints had been completely restored [Figure 3D].

Discussion
Main causes for polytraumata are traffic accidents (cars, 

motorcycles, bicycles, pedestrians) with a relative portion ranging 
from 65-88%, and followed by accidental and suicidal falls [7,8]. Most 
frequently observed in polytraumatized patients are fractures of the long 
bones with a relative portion of 86% (most frequently fractures at the 
lower extremities with a male predominance), whereas injuries at the 
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Figure 1 (Case presentation). (A) The radiograph of the chest showing the intratracheal tubulus for the the required arteficial respiration, the right intrathoracic drain for treatment of the 
pneumothrax, and the fracture of the left clavicle (arrows). The fracture of the clavicle was treated by ORIF. (B) The highly comminuted right distal femoral fracture was definitively treated 
by ORIF after initial external fixation. (C) The highly comminuted fracture of the left lower leg was definitively treated by ORIF after initial external fixation. (D) The left radius shaft 
fracture was treated by ORIF. (E) The multiple fractures of the left hand were treated by ORIF

Figure 2 (Case presentation). (A) Initial PA radiograph of the right hand demonstrating the typical overlapping in the CMCJs II-V. (B) Intraoperative fluoroscopy after closed reduction 
showing the K-wire transfixation of the border digit rays. Note that the CMCJ II-V joint spaces are well visible suggesting correctly performed reductions. (C) Postoperative PA radiograph 
after closed reduction confirmed the intraoperative findings, however, the CMCJ IV could not clearly assessed. The red dot marks the distal shadow of the apex of the hook of the hamate 
bone which is more distally located than the joint space (blue dotted line). (D) Sagittal CT scan after closed reduction showing the persistent or recurrent subdislocation of the third 
metacarpal bone against the capitate bone in dorsal direction (arrow). (E) Sagittal CT scan after closed reduction showing the persistent or recurrent nearly complete dislocation of the fourth 
metacarpal bone against the hamate bone in dorsal direction (arrow). Note that the articular space of the hamato-metacarpal joint (light blue dotted lines) is ulnar-sided completely overlapped 
by the hook of the hamate bone (yellow dotted lines)
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Figure 3 (Case presentation). (A) Intraoperative fluoroscopy after open reduction and K-wire transfixation without crossing the midcarpal joint showing well-aligned CMCJs II-V. The 
three colored lines on the lateral view demonstrating the relative portion of both the radiocarpal and the midcarpal joint at terminal range of extension in the absence of persisting CMCJs 
instabilities (i.e. dynamic fluoroscopy). (B) PA radiograph after open reduction demonstrating well-aligned CMCJs II-V too. (C) PA radiograph at the 1-year follow-up demonstrating 
unchanged well-aligned CMCJs II-V, but there are pronounced signs of post-traumatic osteoarthritis at the CMCJ IV and V. All K-wires were removed three months after open reduction. 
(D) Clinical photographs at the 1-year follow-up showing the complete functional restoration of all finger joints

Figure 4 (57-year-old female, after a fall downstairs). PA radiograph of the left hand showing the isolated CMCJ V dislocation injury. Note the elapsed Gilula’s third arc between the 
fifth metacarpal and the hamate bone, and the interrupted broad letter „M“ configuration in the CMCJ V due to the dislocation of the metacarpal bone in dorsal and ulnar direction (circle)
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hand with a relative portion in up to 3.3% are clearly underrepresented 
[1,9,10]. The risk of getting hand injuries in polytraumatized patients is 
reported to be in up to 20% (excluding distal radius fractures), and in 
75% of all cases carpal or metacarpal fractures were found [11]. CMCJ 
(fracture-)dislocation injuries represent less than 1% of all hand and 
wrist injuries, and it is mainly caused in 54% by punches, followed by 
traffic accidents in 23% and by falls from height in 14% of cases [12-14].

The CMCJs II-V are saddle joints (comparable with the CMCJ 
I) that are stabilized like an amphiarthrosis by the volar and more 
stronger dorsal ligaments, intermetacarpal and transverse ligaments, 
the long flexor and extensor tendons, the intrinsic muscles of the hand; 
and the ulnar-sided CMCJs (II, III) are more mobile than the radial-
sided CMCJs (IV, V) [15,16]. In direction to the proximal carpal row 
the opposing joint surfaces of the capitate and hamate bone form up 
to the concave to distally third Gilula’s arc [17]. In distal direction, the 
uninjured CMCJs showing parallel running articular surfaces to the 
opposing metacarpal bones with a distance of 1.0-2.0 mm and forming 
a broad letter „M“ configuration [12]. The CMCJ III is more proximally 
located than the other joints producing the keystone phenomenon for 
load transfer through the wrist [18]. CMCJ dislocation injuries can be 
caused by the apply of either direct or indirect forces. Direct forces 
can occur by the abrupt reflexive clasping of the handlebars (cars or 
motorcycles) during the sudden impact such as suggested by us with 
our case, and indirect (i.e. axial) forces especially by an intercepting 
reaction of the hand in the event of a fall or by punches [11,14,19, 20]. 
The direction of dislocation depends on the position of the wrist at the 
time of the impact (in dorsal direction when the wrist is held in flexion 
and vice versa). Dislocations in dorsal directions are more common 
than in volar direction, and dislocations of the CMCJ IV and V are more 
common than the CMCJ II and III due to its anatomical pre-existing 
higher mobility [Figure 4] [16,21]. Subdislocation implies the rupture 

of at least the intermetacarpal ligament, and complete dislocation the 
rupture of both palmar and dorsal ligaments [20]. 

Divergent multiple CMCJ dislocations are possible as well. It 
is defined as volar dislocation of ≥ 1 joint with concomitant dorsal 
dislocation of ≥ 1 joint, and this variant of injury is caused of either 
by a twisting mechanism represented by supination of the metacarpal 
arc around an axis passing between the third and fourth metacarpals, 
or by a direct impact immediately followed by a rotatory force [22,23]. 
Noted that CMCJ dislocations can be associated with concomitant 
MCPJ (fracture-)dislocation injury as well [24,25]. Moreover, Gaheer 
and Ferdinand [26] reported about one case with a third metacarpal 
base fracture associated with primarily missed dislocations of the 
CMCJ IV and V, Brinkman et al. [27] observed one case with CMCJ 
II-V dislocations associated with a concurrent fracture of the hamate 
bone, and Feder et al. [28] reported about one case with a 180° in situ 
dislocation of the trapezoid bone associated with concomitant CMCJ 
II and III dislocations. Noted was well that a newest study including 
139,931 polytraumatized patients revealed that the relative portion 
of primarily missed hand injuries is 6.6% (excluding distal radius 
fractures), and 11.2% of these patients sustained carpal fractures/
dislocations [29].

In diagnostic management PA, lateral and 45° oblique radiographs 
are recommended, and intraoperative dynamic stress fluoroscopy can 
be helpful as well [21,26,30]. However, in up to 70% of cases (sub)
dislocations can be overlooked [5]. Therefore, CT is recommended 
primarily if a (sub)dislocation injury is clinically suggested but not 
correctly assessed by radiographs. With our case, there were persistent 
or recurrent (sub)dislocations after closed reduction that could not 
correctly assessed by us of both in intraoperative fluoroscopy and 
postoperative radiographs, and the CMCJ IV seems to be the main 

Figure 5 (A 32-year-old female presented with a right CMCJ I dislocation injury after a fall while alpine skiing, intraoperative clinical photographs and postoperative PA 
radiograph). (A) The dorsal capsule and ligaments were completely disrupted. (B) Dissection of a distally pedicled abductor pollis longus tendon slip. (C) Passing the tendon slip through 
a bony tunnel of the trapez bone. (D) Passing the tendon slip through a bony tunnel of the opposing metacarpal bone. (E) Suturing of the tendon slip with itself. (F) The CMCJ I was 
immobilized for six weeks postoperatively utilizing transmetacarpal K-wire transfixation
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Figure 6 (26-year-old male, chronic painful instabilities of the right CMCJ IV and V after a fall from 2 m height one year previously, primarily diagnosed as joint sprain and 
treated conservatively by splinting). (A) Intraoperative clinical photograph showing the ligamentous instabilities at the CMCJ IV and V. The dorsal cutaneous branch of the ulnar nerve 
was carefully dissected and obtained (arrow). (B) Intraoperative clinical photograph showing the fusions of both CMCJs utilizing two 2,0 mm titanium locking plates. After resection of the 
corresponding articular surfaces the joint spaces were filled off with cancellous iliac crest bone grafts. (C) Lateral radiographs one year after surgery demonstrating an excellent functional 
outcome for the wrist, but noted that there was a painful impingement between the radial-sided titanium plate and the pisiforme bone at terminal range of active extension (arrow). (D) 
PA radiographs one year after surgery (before and after removal of both plates) showing complete bony fusions of both CMCJs. Note that the radial-sided titanium plate compromised the 
pisiforme bone (arrow)

problem due to its ulnar-sided complete overlapping by the hook of 
the hamate bone. Thus, a postoperative CT after a closed reduction 
procedure must be recommended by us in every instance. In the 
literature there are only a few case reports about persistent instability 
after closed reduction and it was stated that only an open reduction is 
able to guarantee anatomical reduction [31]. 

The therapeutic approach involves both closed and open reduction 
procedures with or without CMCJ transfixation using K-wires. For 
the recovery of polytraumatized patients it is absolutely necessary to 
achieve the earliest possible mobilization involving their independence 
in daily life for example to perform body hygiene that requires 
sufficient wrist motion [1]. The extension-flexion motion arc is realized 
with a relative portion of approximately 50% of both in radiocarpal 
and midcarpal joint, and for radial-ulnarduction the opposite shift of 
the proximal carpal row is needed [32]. Therefore, it is recommended 
that the K-wires should not cross the midcarpal joint, and additionally 
in order to avoid a breakage of the K-wires if wrist motion is freed. The 
difference in the therapeutic approach to the CMCJ I dislocation injury 
is that here an open reduction combined with a ligamentous repair 
should be recommended in every instance in order to obtain a stable 
thumb’s circumduction [Figures 5A-F] [33]. 

Delayed diagnosis and/or reduction usually result in undesirable 
outcome of pain, reduced grip strength, and degenrative arthritis that 
is comparable to those after MCPJ dislocation injuries [30,34,35]. 
However, despite sufficient management of CMCJ dislocation injuries 
43% of patients reported residual pain and impaired function, and 
13% of patients can not return to full work and sporting activities [36]. 
For persisting chronic and painful CMCJ instability or symptomatic 
arthritis CMCJ fusion will be inevitable [Figures 6A-D] [33,37].

Conclusion
Concerning our presented case there are five keystones: (1) it is 

unclear if there was a persistent or a recurrent (sub)dislocation within 
one day after the closed reduction procedure with our patient, (2) the 
CMCJ IV seems to be the main problem in radiographic assessment 
that is based on its partial overlapping by the hook of the hamate bone, 
(3) CT scans should be done in every instance after closed reduction 
with or without K-wire transfixation, or a primary injury of a CMCJ 
is suggested clinically and the radiographs do not allow an exact 
assessment, (4) transfixation of each CMCJ utilizing two K-wires 
without crossing the midcarpal joint allows an early active motion of 
both for the wrist and all finger joints which is an important factor for a 
required early mobilization and recovery of a polytraumatized patient, 
and (5) a CMCJ dislocation injury must be considered as a predicting 
factor for development of post-traumatic osteoarthritis.
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