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Abstract
Literature presents several examples of

surgical techniques for the treatment of car-
pometacarpal osteoarthritis. In our study we
used a modified Ceruso’s suspended arthro-
plasty technique. In this study, 53 patients
from 2011 to 2017 underwent arthroplasty
with trapezius excision and suture suspen-
sion between abductor pollicis longus and
flexor carpi radialis. The average age at
surgery was 69, the participants were 43
women and 10 men. The average total oper-
ation time was 59 minutes. The modified
CMC suspension arthroplasty technique
provides excellent results compared with
those in the literature. 

Introduction
Carpometacarpal Osteoarthritis (CMC)

is a common condition in adults with a long
history of manual activities. Suspension
arthroplasty of the first finger is the most
frequent surgical reconstruction for arthro-
sis of the upper limb.1,2 Every wrist pain
symptoms join into differential diagnosis
with fractures, especially in osteoporotic
patients. The probability of low-trauma
fracture increases with age in both sexes.3
At 45 years old in Western Europe, the risk
of a fracture is 47.3% for women and 23.8%
in men.4 It is essential to combine a suitable
therapy to a correct diagnosis in order to
treat osteoporotic patients conservatively or
to correct surgically in the case of carpo-
metacarpal arthrosis.5-7 Cervical spine and
shoulder pathologies need to be considered
in the differential diagnosis when pain and
functional impotence are present.8-10
Depending on the stage of the disease, a
conservative approach should be taken in
consideration firstly. The use of bioactive

and bio stimulant substances can improve
both the mechanics and the biology of the
joint such as PRP or substances rich in
growth factors.11-15 Trapeziectomy is the
gold standard for stages II to IV according
to Brunelli.16-19 This technique was intro-
duced by Gervis and modified by others
authors in 7 different variations, it proved to
have excellent results in terms of resolution
of pain, becoming the most commonly per-
formed surgical treatments for car-
pometacarpal osteoarthritis of the first fin-
ger.20 This generally happens for all the syn-
theses and is necessary in order to refine the
technique and find the optimal solution.21-23
In 1970, Froimson described a similar tech-
nique with the interposition of tendon tissue
in place of trapezium, he intertwined the
Flexor Carpi Radialis (FCR) tendon in the
space left by trapezium to prevent a conflict
between the first metacarpal and scaphoid.24
Trapeziectomy alone eliminates carpo-
metacarpal bone-to-bone contact but it does
not resolve the instability due to ligamen-
tous degeneration typical of CMC.25 For
this reason, trapeziectomy is usually per-
formed with Ligament Reconstruction and
Tendon Interposition (LRTI). Despite its
frequent use and good results, the addition
of LRTI to trapeziectomy did not improve
results in some studies.26-28 The literature
described a correlationship between the
execution of LRTI using FCR and impaired
kinematics of the wrist.29 Compared to
trapeziectomy alone, the addition of LRTI,
protracts operation and recovery, it also
develops the risk of migration and loosen-
ing.30 A more efficient and less invasive sta-
bilization method for the carpometacarpal
joint after trapeziectomy is desirable. Del
Signore et al. described a suspension arthro-
plasty with a braided, non-resorbable suture
placed at the insertion of the
Abductor Pollicis Longus (APL) and the
FCR. This technique produces a sling suture
to support the metacarpal base of the thumb,
avoiding the use of holes, anchors, or
Kirschner wires to reduce the tendon.31,32
Suspension arthroplasty provided good
results; however, follow-up data are still
scarce. We develop a novel technique
through trapeziectomy and transposition of
the long abductor and radial flexor carpi
tendons. We hypothesize that suspension
arthroplasty, using the technique described
in this study, gives better results than sus-
pension arthroplasty with suture or
implantable devices.

Materials and Methods
We retrospectively reviewed the clinic

reports and radiographs of patients under-
going suspension arthroplasty for CMC
osteoarthritis. The procedures were carried
out by 2 experienced hand surgeons who
share similar approaches. The period study
design is from 2006 to 2017 with a 2 years
follow-up in the study. A total of 53 patients
(43 women and 10 men) were enrolled for
the final follow-up evaluation at one and
two years. The inclusion criteria for this
study were as follows: TM arthritis type 3
and 4 sec. the Brunelli classification; more
than 18 years old. The exclusion criteria
were as follows: be part of Brunelli type I or
II; previous hand surgery; less than 18 years
old. We excluded patients who had any sort
of traumas resulting in tendon or ligament
bone lesions and patients with an inade-
quate follow-up. The average onset of pain
symptoms before surgery was 3 years
(between 2-5 years). All of the patients
underwent conservative therapy in other
centers (general anti-inflammatories, local
cortisone infiltration, day and night splints,
and physical therapy, in any cases PRP was
administered).33 The average age at the time
of surgery was 69 (between 52-88).
Clinically, all the subjects had deformities,
intense pain non responsive to therapy espe-
cially at night, a considerable reduction in
strength and important functional limitation
of the first finger.34,35 Cervical myeloradicu-
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lopathy joins into differential diagnosis
with CMC because of nerve root compres-
sion and pain with weakness, hyporeflexia,
and muscle atrophy.36 The x-rays showed
osteophytes, geodes, and disappearance of
the joint line, with static subluxation. The
Scapho-trapezial joint was always affected,
while the trapezial-trapezoid was in 40% of
the cases. In our study, there were 35 cases
of stage III and 18 cases of stage IV arthri-
tis. We collected the clinical data of the
patients during the clinical examination or
telephone interview. Radiological evalua-
tion and measurements were conducted on
radiographs at two years after surgery. We
also used Brunelli classification,16 as it
refers to the whole clinical picture of the
patient and not only to radiological findings
that do not constitute an indication for sur-
gery alone. All surgical operations were
performed under axillary plexus anesthesia
following the operative indications pro-
posed by the author of the technique.37,38 All
patients, who underwent surgery, had no
benefit from conservative therapy, FANS,
splint, and corticosteroid injection.
Osteoporosis has no role in CMC develop-
ment, so treatment protocols for the control
of osteoporosis are not implemented.39,40 We
evaluated: the patient’s age, sex, duration of
symptoms, Disabilities of the Arm,
Shoulder and Hand (DASH), Kapandji
scores, grip, pinch power, and waist flexion
power, radial and volar abduction angle,
hand dominance and the Visual Analog
Scale (VAS) (0 for no pain and 10 for
unbearable pain). The VAS score was
described verbally. Radiographs were used
for the evaluation of the preoperative stage
of the disease and postoperative metacarpal
depression (at 1 month and last follow-
up).41 Surgical reports were used to evaluate
the duration of the procedure. the radiologic
evaluation was based on the height of the
trapezial space. We measured CMC space,

as the distance between the distal scaphoid
and the base of the I metacarpal bone, in the
anteroposterior view preoperatively and at 2
years follow-up. When the data evaluated
satisfied criteria for normality and homo-
geneity of variance, statistical analysis
between preoperative and final follow-up
was performed using independent samples
t-test. Statistical significance levels were
P<0.05.

Surgical technique
The procedure is performed with the

patient supine and the upper limb placed on
dedicated support under axillary plexus
anesthesia. We use the radial approach of
Ceruso’s technique, a cutaneous incision at
the trapezium-metacarpal joint, slightly
curved in a longitudinal direction, which
falls into the most distal portion of the
anatomical snuffbox (Figure 1).42

The subcutis is carefully dissected with
the care of identifying the sensory branch of
the radial nerve, it must be carefully pro-
tected to avoid injury. Tendons of the first
extensor channel such as abductor pollicis
longus and extensors pollicis are identified.
They cross obliquely the terminal branch of
the radial artery before that it engages in the
first intermetacarpal space, going anteriorly,
to form the deep palmar arch. Then a longi-
tudinal capsulotomy, aiming trapezio-
metacarpal joint, is completed by dissection
of the De Quervain sheath and by a division
of short extensor tendon and long abductor
tendon. At this moment, trapeziectomy was
done with a debridement of small osteo-
phytes. The abductor pollicis longus tendon
is now longitudinally splitted (Figure 2).
The ulnar one third is detached from its dis-
tal insertion and passed through a loop at
the most distal portion of the FRC tendon
for the first time, then it is twisted around
and fixed (Figure 3). Finally, the joint is
covered by capsuloplasty with the residual

tendon tissue (Figure 4).
We are used to marking the distal por-

tion of APL tendon before its partial section
in reason of finding it easily under the
extensor canal with the thumb in adduction.
The articulation, at this point, appears to be
more stable and freer to move in all direc-
tions. Finally, accurate hemostasis and
suture are performed. Patients left the sur-
gery room with a splint for the thumb that
kept the trapezium-metacarpal joint in the
resting position with the interphalangeal
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Figure 1. Cutaneous incision at the trape-
zium-metacarpal joint, slightly curved in a
longitudinal direction, radial approach.

Figure 2. Section of the abductor pollicis
longus.

Figure 3. Abductor pollicis longus looped and twisted around flexor carpi radialis.



joint free to move. This procedure stabilizes
the trapezium-metacarpal joint by redirec-
tion of the long abductor tendon split. The
technique neutralizes dislocating forces on
the first metacarpal base previously reduced
and maintained by capsuloplasty. Surgical
treatment was followed by cast immobiliza-
tion of the wrist and the first finger for four
weeks. Physiotherapy started 30 days after
surgery with passive mobilization exercises.
The postoperative evaluation included: sub-
jective and objective conditions as well as
pain at rest or during light and heavy activ-
ities; the ability to perform ADLs; the
patient’s opinion about the aesthetic aspect
and functional results. We measured the pal-
mar adduction, radial abduction, and oppo-
sition. Radiographic evaluations were per-
formed up to 2 years postoperatively in all
patients to measure the distance between
the scaphoid and the base of the 1st

metacarpal.

Results
All patients, after surgery, reported no

pain at rest and during light activities, while
average pain intensity persisted only in
three cases throughout heavy activities. All
patients were able to return to their normal
life. There were no complaints about the
aesthetic appearance of the hand. The over-
all results were satisfying, in only 2 cases
there was an unsatisfactory judgment dictat-
ed by the psychological situation of the
patients who did not report pain or instabil-
ity, but a different perception of the joint
without any functional alterations. In no
case, we found a reduction in the length of
the thumb. Kapandji score, DASH, and
VAS score for thumb pre-operative were
6.2, 51,6, and 7,5, respectively. The mean
height of the trapezial space measured on
the X-ray was 10 mm. Two years after sur-
gery, all patients expressed their satisfaction
with the improved appearance of the hand.
Kapandji score and DASH improved to
20.8 and 7.8 points, respectively. VAS sig-

nificantly declined to 1,5. Waist flexion
power was similar at the final follow-up.
The trapezial space did not present any
apparent depression. This type of procedure
requires a biological response, but also ade-
quate biomechanical support.43 Regarding
functional ability, all patients were able to

adduce the thumb against both the second
metacarpal than the distal phalanx of the 5th

metacarpus. All patients could lay their
hands flat on the Table 1). The X-ray exam-
ination revealed no reduction of the dis-
tance between the scaphoid and the first
metacarpal during the entire control period
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Table 1. Preoperative and 2 years follow-up variables between 2 groups.

Variables                                          Pre-operation                                        2-year follow-up                                                P

Age                                                                         60.9 ± 16.5                                                                60.9 ± 16.5                                                                       
Gender (female/male)                                           43/10                                                                           43/10                                                                            
VAS                                                                           7.5 ± 1.0                                                                     1.5 ± 0.5                                                                  <0.0001
DASH                                                                       51.6 ± 5.0                                                                   20,8 ± 4.0                                                                 <0.0001
Kapandji                                                                  6.2 ± 1.0                                                                     7.8 ± 1.0                                                                  <0.0001
ROM of radial abduction                                   60.2 ± 10.0                                                                 80.4 ± 7.0                                                                 <0.0001
ROM of volar abduction                                     59.8 ± 5.0                                                                   78.6 ± 5.0                                                                 <0.0001
DASH = Disabilities of the Arm, Shoulder and Hand, ROM = range of motion, VAS = visual analog scale.

Figure 4. Joint is covered by capsuloplasty with the residual tendon tissue.

Figure 5. Hand X-ray pre-op; hand X-ray post op showed that height of the trapezial
space at 2 years follow-up. 
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(Figure 5). The main period to returning to
daily activities was 4.3 months from sur-
gery (2.8 - 5 months), and the oral anti-
inflammatory total intake was not relevant
except for the first month in 35% of the
cases mainly due to the surgical trauma than
to other factors. Patients with pain were
administered paracetamol 1000mg 1 pill
daily if needed and ibuprofen 600mg 1 pill
to 2 times a day (8-20) for 5 days.

Discussion
In our study, we described a novel tech-

nique that leads to satisfactory results in
about 90% of cases regardless of the age of
the subject. Most patients, before surgery,
had limitations in common daily activities
and manual works, while after treatment
each patient was able to perform the same
previous activities and progressively, they
developed greater strength in grip hand.
Contrary to literature about trapeziecto-
my,44,45 we noticed a gradual recovery in
strength without instability of the thumb.
Ceruso’s technique provides both stability,
power grip, and lateral pinch strength to the
first metacarpal. The use of the APL tendon
allows performing surgery with single radi-
al access, including trapeziectomy, prepara-
tion of the tendon band, and suspension
arthroplasty. Furthermore, this technique
permits the pronation of the fingertip as a
result of the arthroplasty traction on the
base of the 1st metacarpal. It also produces
the interposition of biological tissues, con-
stituted by the double passage of the APL
on the FCR, between bone elements. This
neo structure gives stability to the first
metacarpus and acts as a biological spacer
between it and the scaphoid. 

Conclusions
Our surgical technique demonstrated to

fully comply with our reference parameters
such as the simple execution and the short
immobilization period (about 4 weeks).
Therefore, we suggest this type of technique
in reason of minimal complication risks, the
low costs of surgery, and an early and opti-
mal functional recovery. It could become
the ideal solution for most forms of arthro-
sis of the trapeziometacarpal joint.
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