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INTRODUCTION

The concept of non amputative surgery for the treatment
of primary malignant tumaors of bone and soft tissue is
not a new one. Because of high local recurrence rate
attempts to carry out the lecal resection of malignant
tumors was abandoned in the early 1500's (1,2), Limb
salvage procedure has nevertheless improved because of
the development of chemotherapy and the surgical
techniques used to treal malignant bone and soft tissue
tumaors,

The object of this paper is to report the results of 30 cases
of limb salvage and reconstruction in the treatment of bone
and soft lissue tumors around the shoulder gridle. The aim
of the limb salvage is to retain the integrity of the skelaton
and preserve a limb with useful function, Custom mega
prosthesis plays a vital role in tha reconstruction of these
skeletal defects. Limb salvage by custom prosthesis is  still
in its infancy in India due to the developing technology for
fabrication and high cost. The present paper analyses our
experience and rasulls with custom prosthesis in shoulder
girdla rasactions.

Before embarking on the mainpaper | would briefly like to
touch upon the anatomy of the shoulder girdle, historical
review of shoulder girdle resections and surgical
classification of shoulder girdle resections.

The shoulder girdle includes the upper end of humerus, tha
scapula and the clavicle as well as the surrounding solt
tissue and axillary contents. Bone tumors of the shoulder
gridle gccur most fraquently in the proximal humerus
followed in decreasing arder by the scapula and the
clavicle, The delteid and posterior supra spinal areas of the
scapula nre the most frequent sites for soft tissue tumaors
around the shoulder.

An extansive literature concerning shoulder girdle resections
reveals a basic problem. The lack of an accurate and
precisa classificalion system for the multitude of
modifications and wvariations of surgical procedures
performed to remove tumors of the shoulder girdle. The
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need for a universal classification system based on
modern orthopedic oncelogical concepls is essential lo
assess the effectiveness of differant treatment protocols
and to compare series from different surgeons and centers.

When one analyses reports about the Tikhoff - Linberg
resaection on case by case basis, it is obvious that a
multitude of meodifications have been performed. Different
amounts of scapula, clavicle or humerus are resected and
same is true for the muscles. A variety of ways are
described for reconstructing a new joint and of
raconstrueting the soft tissues,

SURGICAL CLASSIFICATION

A surgical classification system must be
gasy 1o use,

universally applicable,

based on staging studies, surgical and functional
anatomy,

consistent with oncological priniciples of treatment,
carrespondent to the magnitude of surgery and
reproducible,

Malawer et al developed a surgical classification system for
limb sparing shoulder girdle resaections based on the
results of 38 patiants.

Typa | - Intra articular proximal humeral resection.
Type Il - Parlial scapular resection
Type Il - Intra afticular total scapulectomy
Type IV - Extra articular total scapulectomy and
humeral head resaction,
Type V- Extra articular humeral and glenoid
reaection
Type M - Extra articular humeral and total scapular
resection
A - Intact abductor mechanism,
B - Partial or complete resection ol abductor
machanism.
Types |A to A - Intra compartmental resections
s b Extra Compartmental resections
v - Wi
Io- - Intra articular resection
WV -Vl - Extra articular reseclion
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Tabel 1 shows in brief the historlcal review of shoulder girdle resections

AUTHOH YEAR TYPE OF SURGERY DIAGNOSIS
Liston (3} 1819 Partial scapulactomy Ossilied aneurysmal bone cyst
Mussey (4) 1837 Mear total scapulectomy with Recurrent chondrosarcoma
resection of the clavicle after glenchumeral disarticulation
Syme (&) 1856 Total Seapulectomy Tumor scapula
CeNancrade (7) 1908 Mothing less than Shoulder girdle tumors
forequarter amputation
Fack and After Revival of procedure {Contd... on next pagel
Crampton (&) 50 yre
Franishkov {B) 1908 Removal of scapula & Sarcoma Scapula
surrounding sofl tissues with
resection of head of the humerus &
Cutar third of the clavicle shoulder
attached to clavicle with maelallic sutlures
Bauman & 1914 Interscepulo thoracic Sarcoma of scapula
Linberg (8,9) 1928 {Tikhatt Linberg)
Papaioannaou 14965 Limitations & |ndications
Francis ol 26 cases ol Scapulectomies.
Macson (140) 1968 " 1L cases
Marcone et al {(11) 1977 " 17 cases
Malaver et al {12.13) 14985 “ 10 cases
Guerra et al (14) 1985 * 21 cases

This system is based salely upon the struclures removed
and does notl depend upen the type of reconstruction.

Te oblain a satistactory functional result, the best conditions
are humeral resection withoul arthrectomy and conservation
al abduclor mechanism.

AECONSTRUCTION - The following types ol reconstruction

| rocedures are available.

a. No reconstruction {or simple altachmaent of tha
humerus to the scapula or clavicle by muscular
transfer or artificial ligamant,

b Arthrodesis of the shoulder.

. opacer the aim of which is reattachment of the
humearus to the shoulder girdle but without an actual
arliculation.

d. Prosthesis which may be
- Anatomical, with a shape adapled lo the glenoid
lossa (Such as the neer prosthesis)

- Total with an articular scapular compaonent

- Constrained, sutured o the shoulder girdle te avoid
luxations & with built in intraprothetic mobility,

Grafts may be considered from a functional point of view,
whelher as a spacer [eq. fibular grafl) or as an anatomical
prosthesis (eg, humeral allograft)

Surgical concepls of shoulder girdle resections (Tilkhoff
Linbarg)

- The Tikhoff - Linberg reseclion is a limb sparing
oplion to be considered for bony & soll tissue tumors
in and around the proximal humerus & shoulder girdle.

- Careful selection of patient whose tumor does not
involve the neurovascular bundle in the axilla is
required.

- The dislal clavicle, upper humerus & part or all of the
scpula are resected
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Optimal function is achieved by muscle transfers &
skelatal racanstruction,

A custom prosthesis is used 10 maintain lenglh &
stabilize the distal humerus. This gives improved
funrtion after resection,

Absalule contraindications include extension of lumor
1o the neurovascular bundle or 1o the chest wall.

Felntive centraindication may include pathological
fraciure. extensive involvament ol tha shaft ol the
humerus or lumor contamination ol the oparative area
from hematoma following biopsy or unwise placemeant
of biopsy incision,

- Useful precperative studies include physical
examination, computenzed tomogram of the shoulder
girdie, arteriogram and venogram & bone Scan,

Surgical procedure |5 discussed in detail in any
standard toxt book,

To Summarise
Incision should encircle the previous bicpsy scan
Axilla should be explored first to determine resectability
tha neurovascular bundle should be dissected

the neck of the scapula 15 exposad after division of
the muscle groups anteriorly,

- Fosterior flap raised & posterior group of muscles
divided

Clavicular, seapula & humeral osteolomoies performed
The prothesis is secured

Soft tissue raconstruction performed and skin closed
wilh suction calhatars

Rehabilitation is the mosl important step to obtaln
gooid  functienal results

MATERIALS AND METHODS

Thirty major shoulder girdle resections were perlormed at
Cancer Institute, Adayar, between January 1989 and
Decembar 1996, Thare wera 16 men and 14 women in our
sernes. The mean age at operation was 27 yrs (range
10-55yrs)

Diagnosis and Stage of the 30 cases; 26 were primary bone
tumors and four were soft tissua tumors. There were 20
primary malignant tumors including 12 Osleosarcomas, 4
Chondro sarcomas, 2 Malignant fibrous histiocyloma, and
2 5ol tissue sarcomas. There were 3 metastatic lesions;
onae in the scapula and 2 in the proximal humerus. Of the
savan banign tumars 5 of them were gaint cell tumors and
2 aggiaseive fibramaftosis,

ANATOMICAL SITE

Twenty four lesions were located in the proximal humerus
or the delliold muscle region. Six lesions were located in
the scapula and the surrounding sofl tissues. Mo lesions
of the clavicle were included in the present series,

TYPES OF RESECTION

Types ol shoulder girdle reseclion according to Malawers
classificalion were - Type I: 12 cases, Type I 3 cases, Type
IV: 2 cases, Type V: 12 case and Type V1. 1 case. The
margins ware marginal in 13 cases, wide in 14 cases and
radical in 3 cases.

TYPES OF RECONSTRUCTION

Twanty seven of the cases had reconstruction with custom
prosthasis and lhree cases did nol require any
reconstruction.  All the prosthesis were cemented for
stability. Sofl lissue reconstruction was done for good
COVer.

Ad|uvant treatment: Of the 23 patients, 14 received adjuvant
Chemoltherapy with or wilhout local irradialion therapy,
based on the histological type and grade of the fumor and
the surgical margins achieved during oparation

Results: The follow up period was 3 months to 92 manths
{7.7.yrs) with average ol 50 months (4.2 yrs)

Oncological results: To date 7 lollow up patients had died.
l.ocal recurrence occured in 3 patients who refused further
treatment (amputation} and died. Four of the othars had
pulmunary metastases.

Functional results: According to Ennekings rating system
the final tunctional results ware excellent B cases (T8%)
good in 4 cases (T0-79%) fair in 5 cases (B0-69%) and not
satistactory in 6 cases (50-59% in 2 cases & 50% In 4
cases) 7 cases had died in the follow up period

The functional results depend mostly on the tumor size and
location and on post-operative radiotherapy. The result is
nearly always improved by good reattachment of the
preserved muscies and lendons to the prosthesis

Complications: Deep inleclion occured in 2 patients and
the prosthesis was removed. Dislocation of the head of
the prosthesis occured in 2 patients. Fraclure of stem of
prosthesis occured in 1 which was converted to a lotal
humeral prothasis.

CONCLUSIONS

Lump sparing surgical options are feasible for bone and
soft tissue tumors around the shoulder qirdle. It permits a
curative, non ablative alternalive lo fore quarter amputalion,
Despite the magnitude of resection the surgical morbidity
Is minimal and funclional results are good. The patients
have 30°of circumduclion at shoulder lollowing a prosthetic
replacement with excellen! elbow and hand function
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