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Major defects of the shoulder are caused by
trauma, radiation, infection, and tumors.!-®
Functional limitation of the limb is considerable
when the defect is large and has both skeletal and
soft-tissue components. The contour deformity
of large composite defects is a major aesthetic
problem and causes difficulty with clothing.
Treatment of this contour problem, as caused by
ablative procedures for proximal humerus tu-
mors, is examined in this report.

The Tikhoff-Linberg procedure is indicated
for bone and soft-tissue sarcomas of the proximal
upper limb that do not involve the nearby neu-
rovascular structures. Typically, resection in-
cludes the distal clavicle, proximal humerus, and
part or all of the scapula, as well as adjacent
muscles.””® This procedure preserves forearm
and hand function and is far less deforming than
the alternative of forequarter amputation. A
skeletal prosthesis is used to preserve limb length
and stabilize the arm to the chest. Shoulder mo-
tion is severely limited. The contour defect is not
addressed at the time of the resection. In some
patients, the thin and widely undermined skin
flaps may require a local myocutaneous flap to
ensure uncomplicated healing of the wound.

Patients adjust remarkably well to the func-
tional limitations this procedure imposes. How-
ever, the contour deformity causes additional
problems that are difficult to compensate for. An
external prosthesis is usually required to simu-
late normal shoulder contour and fit clothing
properly. These devices are similar to mastec-
tomy prostheses. They are often troublesome

and can cause embarrassment due to poor fit or
sudden dislodgment. Like the defect itself, these
devices serve as a constant reminder of the dis-
ease.

Considerable volume is required to restore
normal three-dimensional shoulder shape in
these patients. The use of silicone implants for
this purpose has been described in previous re-
ports.!®~!® The experience with breast recon-
struction suggests that an autogenous tissue ap-
proach to this problem may offer advantages of
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Fig. 1. Flap inset design.
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a more natural and durable reconstruction. The
ideal flap must provide a large volume of tissue
while causing minimal donor-site deformity. A
transverse rectus abdominis musculocutaneous
(TRAM) flap is a logical choice on the basis of
these requirements.'*

A pedicled TRAM flap does not have suffi-
cient reach for this application. Free tissue trans-
fer is therefore necessary, and a dual inferior
epigastric pedicle is preferred in order to max-
imize the amount of usable flap tissue. The al-
ternative of performing a preliminary delay pro-
cedure on one side has not proven to provide the
same volume of tissue. An effective delay would
require division of either both the superior and
inferior deep epigastric supply or, as an alterna-
tive, all the muscular perforators and superficial
epigastric artery on one side. This amounts to
more than a minor additional procedure just to
avoid one set of anastomoses. The subclavian
vessels, their branches, and the external jugular
vein are readily available as recipient vessels to
facilitate a dual-pedicle free-flap approach. This
report will demonstrate the feasibility and results
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of this method of using a TRAM flap for recon-
structing Tikhoff-Linberg shoulder defects.

PATIENTS AND METHODS

Two patients underwent TRAM free-flap re-
construction of their shoulder deformities. A
small patch of rectus muscle was included with
the skin island bilaterally. The flap was oriented
parallel to the axis of the arm and shoulder. The
two pedicles were anastomosed to adjacent sites
on the recipient vessels (Fig. 1). The bulk of the
flap was used to recreate the shoulder shape by
simulating the deltoid muscle contour. The skin
was deepithelialized, except for a segment in the
middle which was interposed in the original su-
ture line during wound closure. A small piece of
Gore-Tex was used on each side to repair the
anterior rectus sheath defect. This preserves ab-
dominal wall integrity with a minimum of for-
eign material. It is usually not possible to close
the rectus sheath defect securely without pros-
thetic material when both muscles are used. Sec-
ondary liposuction and skin excision were per-
formed months later to finalize shoulder shape.
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FI1G. 2. Case 1. (Above, left and right) Preoperative anterior and posterior views of shoulder defect. (Below, left and right)

Postoperative views 8 months after reconstruction.
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F1G. 3. Case 2. (Above, left) Preoperative view of the shoulder defect. (Above, right) TRAM flap undersurface shows both
muscle pedicles. (Below, left and right) Postoperative views 7 months after reconstruction.

CASE REPORTS

Case 1

A 30-year-old man was treated initially with radiation
therapy and chemotherapy 14 years ago for Ewing’s sar-
coma of the proximal humerus. Three years ago, a Tikhoff-
Linberg resection was performed for biopsy-proven recur-
rence. Secondary reconstruction of the soft-tissue contour
defect was accomplished with a dual-pedicle TRAM free
flap. Microvascular arterial anastomoses were both per-
formed to the axillary artery. The venous anastomosis of
one pedicle was performed to the axillary vein and the other
to the external jugular vein. The operative time was 12
hours. Seven months later the flap was revised by partial skin
excision and liposuction. The patient is now 2 years postre-
construction without evidence of disease (Fig. 2).

Case 2

A 20-year-old woman underwent a Tikhoff-Linberg re-
section for an osteogenic sarcoma of the right proximal
humerus. The skeletal prosthesis was changed 3 years later
for mechanical reasons. The patient was free of disease for
6 years when she requested reconstruction of her shoulder
deformity. A dual-pedicle TRAM free flap was utilized.
Anastomoses were performed to the subclavian artery,
proximal brachial artery, and subclavian vein. The opera-
tive time was 9 hours. Her postoperative course was unre-
markable, and flap revision was performed 5 months later

(Fig. 3).

RESULTS

Both flaps survived completely. Although it
was obviously not possible to monitor each ped-
icle independently, there was no skin or fat ne-
crosis in either flap to suggest thrombosis of one
of the pedicles.

Restoration of contour in each patient was ex-
cellent (see Figs. 2 and 3). Neither has had to
continue to wear a prosthesis. Shoulder function,
as expected, was unchanged by the reconstruc-
tion. There was no donor-site morbidity.

Discussion

The majority of reports describing flap recon-
struction of shoulder defects have been for more
limited soft-tissue problems. Local muscle flaps
of modest bulk such as the pectoralis or latissi-
mus dorsi have proven adequate to solve both the
immediate wound problem and the limited con-
tour deformity that characterize these de-
fects.!=6-15-18 These flaps are not useful for re-
construction of the Tikhoff-Linberg deformity.
These defects have much greater soft-tissue re-
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quirements, and the pedicles to the various local
tlaps may have been sacrificed during the course
of resection.

Reconstruction with tissue expansion and sil-
icone implants has been described previously to
address the Tikhoff-Linberg deformity.!0-13
Shoulder contour has been improved with this
method, but there are several disadvantages. Pa-
tients have experienced symptoms due to bra-
chial plexus compression which have led to re-
moval of the implant. Proper correction of
contour may require more than one implant and
more than one course of tissue expansion. Prob-
lems with capsular contracture can occur and
require additional surgery. Implant reconstruc-
tion is not recommended for radiated shoulder
defects. Implants are a reasonable alternative for
those who are good candidates for reconstruc-
tion but lack a suitable TRAM flap donor site.

Reconstruction of Tikhoff-Linberg deformi-
ties should be performed as a delayed procedure
for several reasons. The ablative procedure is
lengthy and is usually attended by significant
blood loss. It is not advisable to add a major
microsurgical procedure to this, particularly
when there is no immediate need for additional
soft tissue to close the wound. It is also best to
delay reconstruction until the prognosis has
been more clearly defined by the passage of time.
Patients are more willing to accept the risks as-
sociated with free-flap reconstruction if they
have lived with the defect for awhile.

A dual-pedicle TRAM free flap will effectively
reconstruct the Tikhoff-Linberg shoulder de-
formity in one step. A minor outpatient revision
is usually performed later for additional im-
provement. The use of autogenous tissue pro-
vides a durable reconstruction without the dis-
advantages of implants. Young patients proven
free of disease and having a suitable donor site
are the best candidates. Although this entails a
lengthy procedure that requires microsurgical
skills, the results justify the effort.

David A. Hidalgo, M.D.
1275 York Avenue
New York, N.Y. 10021
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