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Where Are We Now?

T
he current generation of skele-

tal osseointegration implants

for oncologic indications can be

traced back to the clearance of the

Compress1 (Biomet, Warsaw, IN,

USA) implant by the FDA in Decem-

ber 2003 [7]. Since then, numerous

papers have attested to its durability

and reliability for diaphyseal bone

fixation [2, 6, 8, 10].

In the current study, Kagan and

colleagues extended our knowledge of

this implant design by searching for

patterns of implant failure. In their

largest retrospective series to date, the

authors reviewed 116 implants and

found that the anatomic location of the

implant predicted survival of their

reconstructions. Additionally, neither

the age of the patient nor chemother-

apy were associated with differences in

implant survival. The most common

reason for failure was infection. These

findings are in line with other recent

oncologic series of cemented diaphy-

seal fixation [4].

Where Do We Need To Go?

Given that fixation is dependent on bio-

logical osseointegration rather than phys-

ical interdigitation of methymethacrylate

with endosteum, it is not surprising that

the authors’ series demonstrated a low

rate of aseptic failure. Future studies will

need to determine whether diaphyseal

fixation with osseointegration in onco-

logic settings is at least as reliable and

durable as modern cemented stems in

the long-term, though it is my sense

that it will be.

Even so, a surgeon considering use

of these implants must carefully con-

template his or her options. The

advantages of reconstruction with an

osseointegration-type implant include

the need for a short segment of dia-

physeal bone (critical when facing

large resections), and the ease of

revision, particularly in the setting of

infection. Although not mentioned

specifically in their manuscript, this

type of reconstruction is also attractive

in the pediatric population where sig-

nificant changes in bone size and

multiple revision surgeries can be

expected in the long-term [9].
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However, as surgeons, we also need

to be cognizant of potential con-

traindications for these implants.

Despite the absence of a noteworthy

increase in failures with radiation in

the current study, surgeons should

remain guarded in choosing this

implant type if preoperative or postop-

erative radiation is planned. Healey and

colleagues [3] have compiled a sensi-

ble list of contraindications for these

implants: (1) Cortical thickness of less

than 2.5 mm, (2) pre or postoperative

bone irradiation, (3) metastatic disease

that mandates immediate weightbear-

ing, (4) extraarticular knee resection/

inadequate soft tissue, and (5) inability

to cooperate with initial protected

weight bearing.

Beyond this, we need a deeper

understanding of the modes of failure

of osseointegration implants and their

management. Following several dec-

ades of using cemented stems, we now

have a clinical understanding of radi-

olucent lines at the cement-bone

junction, and of stress shielding at the

diaphyseal junction. Lazarov and col-

leagues [5] have proposed a simple

method of categorizing healing of

these implants into three phases, but

this has to be validated with larger data

sets to see if it can indeed predict

failure and allow surgeons to intervene

in a timely manner.

We also need answers to a number

of other related questions. Is there a

time period, before or after surgery,

during which it is safe to radiate the

bone? Avedian and colleagues [1] have

documented that cortical hypertrophy

lags in patients undergoing adjuvant

chemotherapy. Although neither they

nor the authors of the current study

found differences in implant survival

with chemotherapy, we must deter-

mine whether this patient population

eventually catches up in terms of cor-

tical hypertrophy and whether their

implants remain durable in the long-

term. Also, given that many of these

patients are young, we need to develop

logical guidelines for our patients with

these implants regarding what types of

sporting activities they can participate

in, and which ones they should avoid.

How Do We Get There?

In order to better understand the natu-

ral history of these implants, future

clinical studies will have to look clo-

sely at successful and unsuccessful

healing of osseointegration implants.

Perhaps proxy measures such as

quantified bone density, CT measure-

ments of cortical thickness or

metabolic activity will be found to be

predictive. Biomechanical studies may

add to our understanding of the dif-

ferent stresses experienced in heavy

loading between stemmed and

osseointegration implants.

Despite these concerns, I believe we

are just beginning to realize the pro-

mise of osseointegration for oncologic

skeletal reconstruction. I would hope

that we will eventually have a range of

less bulky devices available for upper

extremity long bones, short intercalary

reconstructions or smaller patients.

Similarly, we do not yet have standard

line implants for resections that tra-

verse the metaphysis, such as with

epiphyseal sparing resections. This

would be a natural position for

osseointegration, but we currently

have to choose between a segmental

allograft and a custom endoprosthesis.

Finally for amputees, the advan-

tages of osseointegration implants

compared to suction cups for trans-

mitting force and increasing comfort

of their residual limbs has been rec-

ognized for some time. These

implants are now finally coming

closer to more widespread clinical

use and promise to improve the lives

of many amputees.

References
1. Avedian RS, Goldsby RE, Kramer

MJ, O’Donnell RJ. Effect of
chemotherapy on initial compressive
osseointegration of tumor endopros-
theses. Clin Orthop Relat Res.
2007;459:48–53.

2. Calvert GT, Cummings JE, Bowles
AJ, Jones KB, Wurtz LD, Randall
RL. A dual-center review of

123

706 Wodajo Clinical Orthopaedics and Related Research1

CORR Insights



compressive osseointegration for
fixation of massive endoprosthetics:
2- to 9-year followup. Clin Orthop
Relat Res. 2014;472:822–829.

3. Healey JH, Morris CD, Athanasian
EA, Boland PJ. Compress knee
arthroplasty has 80% 10-year sur-
vivorship and novel forms of bone
failure. Clin Orthop Relat Res. 2013;
471:774–783.

4. Henderson ER. Failure Mode Clas-
sification for Tumor Endoprostheses:
Retrospective review of five institu-
tions and a literature review. J Bone
Joint Surg Am. 2011;93:418.

5. Lazarov M, De Bo T, Poffyn B, Sys
G. Radiologic evaluation of com-

pressive osseointegration for the
fixation of reconstruction prostheses
after tumor resection. Biomed Res
Int. 2015;2015:513939.

6. Monument MJ, Lerman DM, Randall
RL. Novel applications of osseoin-
tegration in orthopedic limb salvage
surgery. Orthop Clin North Am.
2015;46:77–87.

7. O’Donnell RJ. Compressive osseoin-
tegration of modular endoprostheses.
Curr Opin Orthop. 2007;18:590-
603.

8. Pedtke AC, Wustrack RL, Fang AS,
Grimer RJ, O’Donnell RJ. Aseptic
failure: how does the Compress (1)
implant compare to cemented stems?

Clin Orthop Relat Res. 2012;470:
735–742.

9. Schinhan M, Tiefenboeck T, Funo-
vics P, Sevelda F, Kotz R,
Windhager R. Extendible prosthe-
ses for children after resection of
primary malignant bone tumor:
Twenty-seven years of experience. J
Bone Joint Surg Am. 2015;97:1585–
1591.

10. Zimel MN, Farfalli GL, Zindman AM,
Riedel ER, Morris CD, Boland PJ,
Healey JH. Revision distal femoral
arthroplasty with the Compress (1)
prosthesis has a low rate of mechani-
cal failure at 10 years. Clin Orthop
Relat Res. 2016;474:528–536.

123

Volume 475, Number 3, March 2017 CORR Insights1 707

CORR Insights


	CORR Insightsreg: What Factors Are Associated With Failure of Compressive Osseointegration Fixation?
	Where Are We Now?
	Where Do We Need To Go?
	How Do We Get There?
	References




