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Degenerative osteoarthritis frequently affects the 
hands, altering the function of the carpometacar-
pal joint of the thumb, as well as of the metacarpo-

phalangeal (MCP), proximal interphalangeal (PIP), and 
distal interphalangeal joints of the hand.

Surgical therapy include arthrodesis and arthroplasty.1,2 
To perform arthroplasty different techniques and materials 
are available including silicone implants—frequently used 
in MCP joints, acting as a hinge to give the joint mobility 
and decrease pain—and metallic implants used to achieve 
greater stability and reduce lateral stress. Pyrocarbon 
implants are the most biocompatible, offering stability and 
greater grip and pinch strength. While use of autologous 
tissue in arthroplasty offers biocompatibility and immedi-
ate vascularity and chance of growth,3–5 nevertheless, an 
ideal surgical technique remains to be described.

CASE
A 66-year-old female patient, right-handed, consulted 

in 2007 with osteoarthritis and pain in the right hand. 
X-rays revealed destruction of the right index PIP joint, 

collapsed radial condyle of the proximal phalange, and 
osteophytes in medial and proximal phalanges.

In 2008, Swanson PIP joint (Wright size No.1) arthro-
plasty of the right index finger and extensor tendon 
centralization were performed. The patient improved 
mobility with less pain and deviation, and was able to 
resume normal activities, including playing golf. In 2016, 
she returned with complaints of pain in both hands and 
Swanson implant fracture. Also, she had previous history 
of breast augmentation with silicone implants 20 years 
ago, and was now presenting painful breast capsular con-
tracture, Baker grade IV and III on her right and left 
breasts, respectively.

The patient underwent surgery for implant exchange 
on her PIP joint of the right index, which was replaced with 
a NewFlex No.2 implant (DePuy Mitek), and ligamentor-
raphy. Because the patient continued with pain and limita-
tion on her left index and middle PIP joints, we proposed 
in the same procedure an interposition arthroplasty using 
the mammary capsule, which the patient agreed to have 
with a prior informed consent.

Bilateral capsulectomy was performed; the smoothest 
region of the left capsule (Baker III, hyalinized tissue with 
smooth surface) was used. Two rectangular grafts were 
taken—one for each finger—the graft was of a length 
twice the size of the joint surface, so when the graft was 
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bent onto itself, it covered the joint surface increasing the 
articular space (Fig. 1).

Surgical approach for the left index PIP joint was from 
the dorsum and lateral ulnar to the extensor tendon with-
out injuring the lateral structures. We bent the capsular 
graft and once in the joint with the ends of the graft look-
ing volarlly, a 5-0 monocryl stitch was made through the 
volar plate and the capsule (in the radial and ulnar side) 
suturing the graft to this structure on each side, then we 

pulled off the suture out of the capsule to cover all the 
articular surface. After the graft was correctly inserted, 
movement test was performed to evaluate joint stabil-
ity, finally the capsule was sutured dorsally without com-
promising the central slip of the extensor tendon. The 
approach of the PIP in the middle finger was dorsal, a 
split in the midpoint of the extensor tendon is performed 
to expose the joint and then the same procedure in the 
index finger was made, finally a suture of the extensor ten-
don is made with prolene 5-0 (Fig. 2).

In the postoperative period, we kept the joint without 
movement for 10 days and then the patient started passive 
and active movements of the joint gradually to improve 
flexion and extension, knowing that she already had limi-
tation of the movements because of osteoarthritis.

Postoperative clinical and radiological follow-up shows 
satisfactory recovery without pain and a stable range of 
motion of the PIP joints, which reaffirms the usefulness 
of this graft in a 31 month follow-up and makes us expect 
that the durability of this graft and technique can last lon-
ger and may be used more frequently in selected patients 
and joints (Figs. 3 and 4).

DISCUSSION
Multiple arthroplasty techniques have been proposed, 

and patients prefer them over arthrodesis because of pres-
ervation of joint motion, lower costs, fewer reoperations, 
and shorter recovery times5–9; arthroplasty of the PIP joint 
of the second finger has been a matter of controversy 
as it is more unstable and prone to failure, thus making 
arthrodesis the better therapeutic choice.6,10–13 However, 

Fig. 1. Mammary capsule graft. the capsule is being bent and 
placed in the articular space of the proximal intherpalangeal joint 
of the third left finger.

Fig. 2. Positioning of the graft. 1. Mammary capsule is bent onto itself. 2. Insertion of the graft is per-
formed. 3. suture is placed on the volar side of the graft (on both sides) through the graft involving the 
volar plate.
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under specific circumstances, options can be discussed 
with the patient, and in this case, the patient chose to have 
the arthroplasty on her right index finger, since it was not 
usually subjected to relevant forces.

The type of approach used to operate has also been 
controversial. A dorsal approach allows a comfortable 

access to the joint; however, it requires more revision sur-
geries. The volar approach has a faster recovery period, 
preserves the extensor mechanism, and avoids exten-
sor tendon adhesion and joint contracture, the lateral 
approach preserves the flexor-extensor mechanism and 
movements, but in the long term it may lead to greater 

Fig. 3. Comparative x-ray of the left hand. on the left side, preoperative x-ray (2015). on the right side, 
31 months postoperative x-ray (2018). after performing arthroplasty with mammary capsule on PIP 
joint of index and middle left fingers, articular space has been improved on both articular spaces.

Fig. 4. Range of motion per finger over time. arthroplasty with silicone prosthesis in the right hand 
had a better range of motion at the beginning, but in time, mammary capsule arthroplasty on the left 
fingers showed better range of motion compared with the right second finger (silicone prothesis).
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lateral instability.5,14,15 We believe that a dorsal approach 
was appropriate in our procedure with a split of the exten-
sor tendon in the middle finger and in the ulnar side of 
the extensor tendon to keep the insertion of the tendon 
in the middle phalange and to avoid any instability in the 
radial side of the PIP in the index finger, with good results 
in range of motion and stability.

However, interposition arthroplasties fail to offer some 
features, in autologous tissues contact with an arthritic 
bone may wear it down because of its thickness, the use of 
the volar plate may lead to joint instability; furthermore, the 
fascia generates scars and discomfort at the donor site, and 
in addition it is thin. Silicone implants act as a hinge to give 
the joint mobility and decrease pain but they have a risk 
of fracture and may require revision surgery. Pyrocarbon 
implants are the most biocompatible, offering stability and 
greater grip and pinch strength but range of motion may 
vary along patients, radiographic lucency, loosening, and 
subsidence are complications that can be found.4

In response to breast implants, a natural wound-heal-
ing process generates the mammary capsule. Because of 
its synovial lining and fibrous connective tissue wall, the 
generated mammary capsule made us believe that it was an 
ideal material for small joint arthroplasty. In addition, the 
capsular contracture can achieve a thickness of 2–3 mm.16,17 
The tissue provided by the breast capsular contracture 
(Grade III) was thick enough and its histological composi-
tion (a fibro-connective tissue with inflammatory infiltrate) 
made it structurally appropriate (strong to withstand cush-
ion, support the joint stress and last longer) in comparison 
to other autologous tissues such as fascia or volar plate.

Nonetheless, there are other options available before 
thinking in breast capsule arthroplasty, such as silicone 
implants, metallic implants and autologous tissue (volar 
plate or fascia), each one with some benefits and difficul-
ties as mentioned before.

Joint function follow-up over time (31 months) of the 
3 involved joints showed that flexion was improved to a 
greater extent in the PIP joints where mammary capsule 
interposition was performed compared with the one with 
the silicone implant. Furthermore, finger motion due to 
the tenolysis and release of tissues showed better move-
ment results in MCP and distal interphalangeal in capsule 
interposition arthroplasty than in silicone interposition 
technique. Over time, joint function of the fingers that 
where intervened remained stable, while joint function in 
the other fingers was reduced because of osteoarthritis. 
While the frequency of patients simultaneously presenting 
mammary capsule contracture and osteoarthritis may be 

low, this novel technique is nonetheless worthwhile to take 
into consideration.
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