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Abstract: Trapezium fractures are unusual; however, they represent
the third most frequent fracture of the carpal bones. As they usually
follow a high-energy trauma, they are associated with distal radius,
Bennett, or Rolando fractures in 80% of cases. Traditional treatment
options include, closed reduction and percutaneous pinning, or open
reduction and internal !xation. To minimize the additional surgical
trauma, an arthroscopic technique has been developed for safe, mini-
mally invasive management of complex injuries of the !rst carpo-
metacarpal joint. Intra-articular dislocated fracture fragments are
reduced under direct visualization and !xed through small incisions.
Limiting additional surgical damage on the carpo-metacarpal joint lig-
aments, capsule, and other soft tissues around the fracture preserves the
blood supply to fracture fragments and also the proprioceptive system,
which is key for the dynamic stability of such a hypermobile joint. This
report con!rms that the procedure is feasible, and a complete functional
recovery can be expected with reduced postoperative rehabilitation.
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T he !rst carpo-metacarpal joint (CMC-1j) is essential for the
movement and function of the thumb. Daily activities that

involve grasping or holding can be greatly affected by an injury
to this joint.

The trapezial and metacarpal surfaces are opposed in an
inherently unstable joint, which is particularly at risk of fracture
or dislocation following trauma that occurs with the outstretched
hand, as in a fall or other defensive positions. Isolated trapezium
fractures are unusual; they account for only 3 to 5% of all carpal
fractures.1–6 Nevertheless, they represent the third most frequent
fracture of the carpal bones. These fractures are produced by

FIGURE 1. A, Dorsal view of CMC-1j. The dorsal ligament group of right CMC. IML Intermetacarpal Ligament, POL Posterior Oblique
Ligament, DCL Dorsal Central Ligament, DRL Dorsal Radial Ligament, APL Abductor Pollicis Longus and ECRL Extensor Carpi Radialis
Longus. B. Volar view. The volar ligament group of right CMCJ. Anterior oblique Ligament Anterior Oblique Ligament, IML
Intermetacarpal ligament, APL Abductor Pollicis Longus and FCR Flexor Carpi Radialis.
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high-energy trauma such as during car accidents, or, seldom, by
lower energy trauma such as falls. Because of the increasing
frequency of high-energy trauma, the association of trapezium
fractures with a fracture of the distal radius, and either, a fracture
of the thumb metacarpal base (Rolando fracture), or a fracture-
dislocation (Bennett fracture) is becoming very common.7 CMC-
1j dislocation is rather unusual, accounting for only 1% of all
hand injuries, and therefore, is often misdiagnosed.

Very little has been published about the association of
trapezium fractures with Bennett fracture-dislocations.3,5,7–15

Traditional treatment options to this date include, closed
reduction and !xation with Kirschner wires, or open reduction
and internal !xation. Recently, Marcovici et al 16 described an

arthroscopic technique to assist the reduction of Bennett and
Rolando fractures. Arthroscopy showed the advantage of
ensuring a perfect reduction of the articular surface while
avoiding additional capsular or ligament damage and preserv-
ing blood supply to bone fragments.

ANATOMY
The !rst CMC-1j plays a key role in the prehensile function of
the hand. The 2 articulating surfaces of the trapezium and the
!rst metacarpal are shaped in a peculiar saddle con!guration, 17

which allows for a broad arc of motion in "exion-extension and
abduction-adduction movements. Prono-supination requires
rotation and translation of the joint surfaces based on
morphology and muscular activity. As the trapezial and
metacarpal surfaces are only congruent at the extremes of
motion,18–21 the overall articular congruence is minimal. The
stability of the CMC-1j relies on: 1) static stability which is
supported by the periarticular ligaments, and 2) dynamic
stability provided by the muscles moving the joint. Therefore,
the CMC-1j, being an inherently hypermobile joint, bases its
stability on the proprioceptive function of its periarticular
ligaments and muscles.

Ligamentous stability of the CMC-1j is provided by 7
ligaments (Fig. 1). The Anterior oblique Ligament (AOL),
intermetacarpal ligament (IML), and DorsoRadial Ligament
(DRL) are currently considered the most important.

The Dorsal Radial Ligament (DRL) is the main stabilizing
ligament, as it is the strongest and most rigid in the CMC-
1j.22–26

By showing that the dorsal ligaments have more nerve
endings than the anterior ligaments, Hagert et al 26 recognized
that the DRL is fundamental in initiating the proprioceptive
response that provides dynamic stability to the joint. The more
important muscles to support stability in the joint are: 1) the
!rst Dorsal Interosseous, Extensor Pollicis Longus (EPL),
Abductor Pollicis Longus (APL), and Abductor Pollicis Brevis .
The !rst Dorsal Interosseous stabilizes the proximal part of the
!rst metacarpal towards the ulnar side, the Abductor Pollicis
Brevis positions the thumb in opposition, and the APL and
Extensor Pollicis Longus work as balancing antagonists
between abduction and adduction.

INDICATION, CONTRAINDICATION, AND
PREOPERATIVE EVALUATION

In this paper, we describe a technique of arthroscopic assistance
in the treatment of intra-articular fractures of the CMC-1j. This
technique is indicated for treating isolated trapezium fractures,
or more complex conditions such as the combination of a
trapezium fracture with either a Bennet and even Rolando
fractures. The technique is contraindicated when the skin of the
thumb is damaged or hypotrophic, because of the fact that the
procedure requires the use of a !nger trap for thumb traction.

Preoperatively, a detailed patient history and information
on the mechanism of injury are taken. X-rays (Fig. 2) and a CT
scan (Fig. 3) are useful for a thorough assessment of the fracture
pattern, especially since fracture fragments are often small. In
addition, an MRI examination may improve the diagnosis of
concurrent ligament damage.

SURGICAL TECHNIQUE

Patient Positioning and Equipment
The patient is placed in a supine position and a tourniquet is
placed on his arm. The shoulder and elbow are then positioned

FIGURE 2. Different projections are important using a
conventional X-ray as facture lines can be hidden due to the
overlapping of the carpal bones.
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at a 90 degrees abduction, and a 90 degrees "exion
respectively, with the hand in a vertical position. Traction is
applied to the thumb and index !nger using a wrist tower with a
2 kg traction. The traction device should allow movement of the
wrist and thumb, so the surgeon is able to work around the
CMC-1j. It is recommended that the surgical assistant support
the hand to maintain the supine position. A 1.9 mm arthroscope
is the best size to explore the CMC-1j, and dry arthroscopy is
performed to avoid swelling of the soft tissues.27–29

Creation of the Portals
Arthroscopic assessment is performed as described by Marcovici
et al16 The box concept of the CMC-1j (Fig. 4) is applied to
con!rm the proper positioning of all the portals.16,30 The main

working portals are the 1R, located radial to the Abductor Pollicis
Longs tendon, and the 1U, located ulnar to the Pollicis Brevis
Extensor tendon, within the !rst dorsal compartment.16,30–36 A
21G needle is used to locate each portal before the skin incision.
The needles should be introduced at a 0 degree to 10 degrees
distal tilt. Fluoroscopy is often used to con!rm the needles’
positions before the insertion of the arthroscope.16,17 Fluoroscopy
also shows the amount of preliminary reduction of the dislocation
and fragment displacement, following the ligamentotaxis pro-
vided by thumb distraction. The arthroscope is introduced with
the same orientation as the needles and switched between the
portals following the “box concept” to achieve complete vision of

FIGURE 3. For Bennett and trapezium fractures, a CT scan is recommended to get a better detailed view and understanding of every
piece of bone. In these cases, the surgeons can see the fracture from different directions and can plan the surgery better.

FIGURE 4. The Box Concept for the CMC-1J. The 1-radial (1R)
portal is located radial to the abductor Pollicis Longus tendon. The
1-ulnar (1U) portal is just posterior-ulnar to the Extensor Pollicis
Brevis tendon. The dorsal distal portal (D2) lies just distal of the
dorsal intermetacarpal. The box concept adapted from
“Arthroscopic Assisted Treatment of Thumb Metacarpal Base
Articular Fractures“ by Marcovici et al.16

FIGURE 5. The hook helps to reduce the fracture and 1 K-wire is
used to fix it.
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the joint. Thorough joint exploration is mandatory to con!rm the
intra-articular fracture lines as demonstrated by the preoperative
CT scan, and any ligament injuries of the CMC-1j.

Reduction Technique of Bennett and Trapezium
Fractures
To reduce a Bennett fracture, the arthroscope is placed in the
1-U portal and a probe in the 1-R portal. The fragment is
elevated with the help of the probe until an anatomical
reduction is reached (Fig. 5). Then, a provisional fragment
!xation is achieved using percutaneous Kirschner wires. A 21G
needle is introduced into the arthroscopic portals as a guide to
facilitate the procedure (Fig. 6). Once the K-wire positions are
veri!ed with "uoroscopy, 2 1.2 mm cannulated screws are used
over the wires for !nal !xation (Fig. 6).

Following this, the trapezium fracture is approached. The
probe or a freer elevator is used to reduce the intra-articular
fracture fragments, and the same procedure is followed using
K-wires and screws. (Figs. 5–7 and video Supplemental Digital
Content 1, http://links.lww.com/BTH/A181, which demon-
strates the reduction of the Bennett and trapezium fractures by
arthroscopy).

In addition, as this fracture may be associated with severe
ligamentous injury, joint dislocating manual maneuvers are
executed after !xation to rule out any residual instability of the
CMC-1j. After proper fracture reduction and !xation gross
instability, requiring ligament repair, is rather unusual. When
slight to mild hyperlaxity still persists, the postoperative reha-
bilitation should be postponed for 3 weeks postoperatively.

FIGURE 6. One K-wire was used close to the subcondral area to
fix the fracture, and 2 more K-wires were positioned to achieve a
perfect reduction. After which, these were changed for 2 screws.
The scope and fluoroscopy are continuously used to avoid
damaging the cartilage when the K-wire and screw are applied.

FIGURE 7. The same methodology was used to repair the
trapezium. First the K-wire was applied, then they were changed
for 2 screws and the scope and fluoroscopy were used to evaluate
their position and avoid further injury to the cartilage.
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The portal incisions are closed with 4-0 nonabsorbable
sutures and a soft bandage is wrapped around the area.

Postoperative Management
Three days after surgery, the bandages are removed, and thumb
mobility is permitted, but only within a painless range of
motion (ROM). An early, independent increase in the ROM is
encouraged. To protect the !xation, active clamping, grasping,
and similar forceful activities are restricted for 2 to 3 weeks
according to the perceived strength of the !xation (Fig. 8 and
video supplemental digital content 2, http://links.lww.com/
BTH/A182, which demonstrates active unloaded mobility in
the thumb in the immediate days after surgery). Formal
rehabilitation is initiated at 3 weeks postoperatively. Early skin
massage of the portal sites is recommended, especially if the
patient reports some distal numbness or skin discomfort around
the 1R portal. This happens as the terminal branches of the
super!cial radial nerve may have been irritated during surgery.

EXPECTED OUTCOMES
A thorough review of the literature was carried out; however, a
case of arthroscopy !xation of a trapezium and Bennett fracture
could not be identi!ed. In this speci!c case, the patient showed
a full recovery in the movement of the thumb 1 month after
surgery (Fig. 9 and video supplemental digital content 3, http://
links.lww.com/BTH/A183, which demonstrates full thumb
mobility). The patient returned to full laboral activities 7 weeks
after surgery, and was able to complete ADL tasks with
minimal exertional pain. One year after the fracture, the patient
is able to make a full ROMs with his thumb and does not
exhibit any restrictions. In addition, full, painless pinch strength

has resumed. The patient expresses high satisfaction with the
results.

COMPLICATIONS
There are few publications in reference to treating trapezium,
Bennet, or even Rolando fractures using arthroscopic assis-
tance. However, complications may arise because of the
arthroscopy technique itself, or the way the fracture is treated.

In relation to the technical type of complication, it should
be mentioned that the Dorsal Sensitive Radial nerve may be
irritated when the surgeon creates the 1R portal; nevertheless, it
will resolve with time. In addition, the Abductor Pollicis Lon-
gus and Extensor Pollicis Brevis may be injured if the surgeon
does not properly identify them before accessing the portals.
Another complication is damage to the cartilage, which could
occur if the arthroscope is introduced forcefully at an incorrect
angle of inclination. Furthermore, injury to the radial artery is
possible when the portals are used incorrectly. Finally, some
patients experience scar tenderness as the wound is healing.

Other possible complications may occur during the treat-
ment of the fracture: deep infection of the wound and skin
might occur, and also a step-off or rotation of the fracture
because of an inappropriate reduction. On the other hand,
incorrect location and orientation of the screws can cause screw
protrusion in the joint or under the skin, which will cause pain
and discomfort when moving the thumb.

DISCUSSION
Fractures of the CMC-1j are rare and occur following a high-
energy trauma on the thumb axis. Fundamentally, 2 traumatic
mechanisms are recognized as varying forces, and the impact
angles result in a combination of a Bennett fracture-dislocation
and trapezium fracture.4,37 First, the axial load on the !rst
metacarpal results in the impaction of the trapezium between
the metacarpal and the radial styloid, producing either a vertical
split or a comminuted fracture of the trapezium. An avulsion of
the anterior oblique ligament from the volar ulnar aspect of the
base of the !rst metacarpal may also be associated. The other
mechanism that produces the Bennett fracture involves an
abduction force through the !rst web space, which may occur
after an axial force with "exion on the !rst metacarpal, such as
during sudden deceleration when riding a motorcycle, or during
a fall when holding an object in the hand.

Trapezium fractures have been classi!ed by Walker et al38

into 5 types (Fig. 10). Most of the trapezium fractures asso-
ciated with Bennett fracture-dislocation have been classi!ed as
a type IIa, IIb or IV. In these cases, it is important to obtain
appropriate x-ray views because the overlapping of the carpal
bones may obscure some fracture lines. Robert’s view, a true
anteroposterior view of the CMC-1j, is recommended in this
case. A CT scan should be performed to get detailed informa-
tion on the comminution and dislocation. The goal of the
treatment in this type of injury is to achieve a stable joint, with
an anatomic reduction and stable !xation.

Different techniques have been used for the treatment of
these injuries, varying from closed reduction and cast immo-
bilization, closed reduction and percutaneous pinning, to open
reduction and ligament reconstruction. Because of the combi-
nation of a trapezium fracture and a Bennett fracture-
dislocation, open reduction is the treatment of choice in most
cases to achieve proper intra-articular reduction and ligament
repair. However, because of the small joint size and post-
traumatic swelling, a standard CMC-1j exposure may not allow
for a clear assessment of the joint surfaces. Consequently, an

FIGURE 8. Four days after surgery. Mild swelling and the small
incisions can be seen.
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extended exposure is most likely to be required, which pro-
duces an extensive periarticular soft-tissue laceration, including
additional ligamentous damage. Therefore, minimally invasive
methods should be recommended for these complex cases.

In this case report, an arthroscopic assisted technique was
adopted as a minimally invasive approach to reduce intra-
articular incongruence. Percutaneous screws were used to pro-
vide a primary stable !xation. The !rst reports of arthroscopy of
the CMC-1j were presented by Berger in the AAOS/ASSH
course of Wrist Joint Arthroscopy in Chicago in 1995.30 A year
later, Luchetti and Berger31 !rst described the arthroscopic
technique on an articular CMC-1j fracture. However, the !rst
international publication was made in 1997, in which 4 patients
with Bennett fracture-dislocations were treated by arthroscopy.32

More recently Marcovici et al 16 described the technical details

of arthroscopic assistance to articular fractures of the thumb
metacarpal base.

As the literature is lacking articles dealing with the treat-
ment of a combined intra-articular fracture of the trapezium and
the base of the !rst metacarpal with a CMC-1j dislocation
(Bennett fracture), this paper adds a new minimally invasive
option to the armamentarium of the hand surgeon facing this
scenario by introducing the use of arthroscopic assistance.

Arthroscopically assisted reductions of CMC-1j fractures
offer many advantages. Firstly, it allows an anatomic reduction
of the trapezium and Bennett fracture by direct visualization and
magni!cation of the fractures. Secondly, it gives the option to
assess the capsule and ligaments, without any additional surgical
damage. If the dorsal capsular ligament is intact and correctly
inserted to the bone, a stable joint can be observed. On the other

FIGURE 9. The photo and X-rays show the small incisions and consolidation of the fracture.

Tandioy-Delgado et al Techniques in Hand & Upper Extremity Surgery ! Volume 00, Number 00, ’’ 2022

6 | www.techhandsurg.com Copyright © 2022 Wolters Kluwer Health, Inc. All rights reserved.

Copyright r 2022 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



hand, if the ligament is damaged, it can be repaired at the same
time as the fracture, avoiding postoperative complications or the
need for a secondary ligament reconstruction.39–42 Great
advantages come from the use of arthroscopy. Through the use
of small incisions, enhanced accuracy of each procedure of
fracture reduction and !xation is assured by the magni!cation
provided by the arthroscope. The minimally invasive approach
permits fracture fragment viability, ensuring faster fracture
healing, and avoiding additional damage to the periarticular soft
tissues, preserving joint stability and ensuring a faster recovery
after surgery.

Introducing arthroscopic assistance to the treatment of this
type of concomitant injuries allows one to bene!t from the
many advantages of a minimally invasive approach without
sacri!cing the quality and primary stability of the bone !xation.
The reason that this treatment option was chosen is that this
technique reduces injury to the capsule and ligaments around
the fracture, provides a better visualization of the entire articular
fractures, and ensures better articular stability of the joint.
Additional advantages of this intervention are a faster recovery,
less postoperative pain, small skin incisions resulting in indis-
creet cosmetic scars, and less stiffness.

Limitations of this study are that only a single patient was
treated. However, because of the unusual combination of these
fractures, a large number of patient case studies is unlikely to be
collected.

In conclusion, trapezium fractures associated with Bennett
fracture-dislocation are an unusual !nding in clinical practice
and they may be easily overlooked. Therefore, an adequate
history, physical examination, and image studies are very
important in the diagnosis and treatment of these injuries.
Indications to an arthroscopic approach in wrist and hand
injuries are broadening because of the great number of advan-
tages provided by magni!ed direct visualization of the fracture
and ligament structures, which is key to achieving an anatomic
reduction of intra-articular fractures and accurate ligament
repair. Arthroscopy not only allows surgeries to be performed
through small incisions, but also protects the capsule, the

ligaments, and soft tissues around the joint. Periarticular mus-
cles and the mechano-receptive nerve endings that innervate the
CMC-1j ligaments, particularly the dorsoradial ligament, form
the proprioceptive system, which is responsible for the neuro-
muscular control of the CMC-1j. Because of its particular
saddle shape, the CMC-1j is inherently unstable and relies on
the dynamic control provided by the ligamento-muscular
re"exes to maintain both mobility and stability.24–26,43 Mini-
mally invasive, arthroscopic surgery has the advantage of pre-
serving the proprioceptive system by avoiding unnecessary
additional damage of the periarticular soft tissues. Con-
sequently, it guarantees a fast, optimal, and functional recovery
of the patient.

This case report con!rms that arthroscopic assistance is a
safe, mini-invasive method, which can be used to treat a
combined fracture of the trapezium and the base of the !rst
metacarpal, as it permits anatomic intra-articular reduction and
preservation of the soft tissues around the CMC-1j, thus
allowing for a faster recovery after surgery.
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