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Where Are We Now?

L
imb salvage is possible and

appropriate in up to 90% of

patients with primary sarco-

mas of the extremities without

compromising survival, and this

approach achieves almost equal local

tumor control when compared to

amputation [8], with better functional

results. With continuous improvement

in survival of patients with metastatic

disease, more of these patients are

candidates for tumor resection and

limb salvage, particularly those with

oligometastatic disease [6, 7]. An

increasing number of patients with

massive bone loss resulting from

trauma, osteomyelitis, and failed

arthroplasty are being treated with

endoprostheses.

In order to retain a functional limb

following bone and/or joint resection,

a durable structural reconstruction is

required. Reconstruction options

include biologic and endoprosthetic

solutions, neither of which is entirely

satisfactory. Complications related to

the use of endoprostheses include

infection, aseptic loosening of pros-

thetic stems, prosthetic fractures, and

joint instability [5]. Intramedullary

endoprosthetic fixation, whether

achieved by cementing or press-fit, can

fail in up to 30% of patients, particu-

larly among patients undergoing knee

or elbow reconstructions [5, 7].

The use of compression osteointe-

gration (Compress1 Compliant Pre-

stress Device [CPS]; Biomet Inc,

Warsaw, IN, USA) as a fixation

method was introduced, in part, to

reduce the risk of aseptic loosening.

This technique creates continuous

stable high-grade compression forces

between the cut bone end and a por-

ous, coated disc or spindle. This

compression stimulates osteointegra-

tion at the bone-prosthetic interface,

avoids stress stem shielding around the

stem, prevents osteolysis from partic-

ulate wear debris, and preserves bone

stock, all of which contribute to a

reduction in the likelihood of aseptic

loosening. The short intramedullary
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component permits its use in situations

where there is limited bone remaining.

In reconstructions complicated by

aseptic loosening, little bone is lost in

the course of revision. For infections,

an exchange of the extraosseous por-

tion of the endoprosthesis often can be

done, leaving the fixed anchor plug

and spindle in the bone while still

allowing effective treatment of the

infection.

In a large series with long-term

followup, Healey and colleagues [4]

showed that the efficacy of this fixation

technique in the lower limb is at least

as successful (and probably superior

to) conventional methods. While we

have seen similar results in the lower

limb, we still have much to learn

regarding its use in the upper extremity

[3, 4, 10].

Where Do We Need To Go?

Clearly, more studies examining

upper-extremity fixation with greater

patient numbers and longer followup

are necessary. Although the current

study reports on a small heterogeneous

patient population undergoing upper

extremity fixation, the paper is timely.

In their discussion, Goulding and col-

leagues state that one of the limitations

of their study is that the majority of the

patients underwent complex recon-

structions in grossly compromised

bone, some still containing cement.

However, the fact that this form of

reconstruction was possible, and lar-

gely successful in such cases, is

arguably a strength rather than a

weakness. All but two patients had

previous surgery, yet only two of eight

patients suffered complication directly

related to failure of the CPS

implant—namely, failure of ingrowth

at the bone-implant interface, resulting

in periprosthetic structural failure

similar to that reported in previous

studies [4, 5].

It should be noted that none of the

patients reported in the study by Hen-

derson and colleagues [5] had CPS

fixation. Furthermore, both patients

had multiple previous procedures, so

careful study of these patients and the

surgical techniques employed may

point the way to improvement. For

instance, constant bone irrigation

while using the face reamer may pre-

vent osteonecrosis.

The current study highlights the

suitability of the CPS system for fixa-

tion in situations where there is

minimal residual juxta-articular bone,

precluding use of a conventional stem.

Further studies, both clinical and in the

laboratory, are necessary in order to

establish guidelines as to the minimal

amount of residual bone necessary to

achieve successful fixation. In one of

the reported cases in this paper, a

custom Compress1 CPS was used in

order to gain fixation in the ulna. It is

possible that a greater selection of

anchor plug sizes would lead to greater

versatility in the use of the CPS system

in the upper limb. Additional research

is needed to gain greater guidance

regarding the ideal pressure applied at

the bone-spindle interface and the

minimal number of pins necessary.

To date, there have been no satis-

factory solutions to address the high

failure rates of fixation in elbow

replacement using conventional stabi-

lization methods [2]. Judicious use of

the CPS system may be effective in

reducing complications in this situation.

Drawing on the satisfactory results of

the use of the CPS system in the lower

limb, it seems reasonable to expand its

use in the upper limb. This study should

lead the way in its use following resec-

tion of primary or solitary metastatic

bone lesions in the humerus, even in

those that could be reconstructed using

conventional methods. Since the prox-

imal humerus is a common site for both

primary and metastatic tumors, it

should be feasible to accumulate a

considerable number of cases to carry

out amulticenter or even a single-center

study to assess the efficacy of the CPS

system in the humerus. A study with

greater numbers would also permit

assessment of the success using this

device for different pathologies and

different anatomic sites in the humerus.

Use of the CPS system in reconstruction
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following diaphyseal resection is an

attractive application. A recent publi-

cation by Benevenia and colleagues [1]

reported satisfactory results using

cemented intercalary prostheses in the

humerus. However, most of these

patients had metastatic disease and fol-

lowup was short. The use of the CPS

device in the management of infected

prostheses requires further study.

How Do We Get There?

Goulding and colleagues have led the

way by undertaking a multicenter

study, which should be complemented

by future prospective studies. Ideally, a

randomized trial should be done to

compare CPS fixation to conventional

stabilization. In the past, an attempt

was made to initiate a prospective

study comparing CPS and cemented

fixation in the distal femur, as pro-

posed by Healey and colleagues [4],

but the trial proposal was ultimately

not adopted by the participants in the

FDA Registration Trial. Therefore, a

stronger commitment to such random-

ized clinical investigation by the

orthopaedic surgical oncology com-

munity is not realistic.

A possible solution to this dilemma

could be to adopt the recommenda-

tions of the Expert Panel Consensus

Meeting held in October 2016. This

international panel of 44 orthopaedic

oncology specialists was convened by

the Prophylactic Antibiotic Regimens

in Tumor Surgery (PARITY) Investi-

gators to establish research priorities in

musculoskeletal oncology [9]. The

recommendations, according to

experts on the panel with whom I’ve

spoken, would prioritize the creation

and maintenance of a registry of

reconstructive procedures and implants

to facilitate outcomes research. This

registry would constitute a practical

alternative to the impractical, albeit

ideal, randomized multicenter trial,

and uncommon surgical procedures

would be suitable for investigation

under this approach. For example, the

CPS design could be compared to

other implants used for large humeral

constructions. The influence of radia-

tion and chemotherapy on outcome

could be studied in a similar manner.

These would be valuable first steps

toward addressing the current knowl-

edge gaps in the surgical management

of upper extremity bone lesions. It

must be emphasized, however, that

active participation of the orthopaedic

oncology community will be the most

important determinant of our success

in achieving these goals.
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