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Where Are We Now?

hile there is certainly no
consensus as to how wide
a margin of resection
should be [1], surgeons agree that
oncologic outcome must take priority
over functional results when perform-
ing surgery for patients with
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osteosarcoma. The debate begins with
the understanding that the patient’s
survival can be affected by the hands
of the surgeon, despite the enormous
benefits of chemotherapy and the
confusing effects of local recurrence
on survival.

In a study of patients with locally
recurrent  osteosarcoma  published
almost a decade ago by Nathan et al.
[5], it is noted that six of 13 patients
with positive margins and 14 of 389
with negative margins developed local
recurrence. The strongest correlation
with poor survival was local recur-
rence within the first year after primary
resection [5].

It would seem from this study alone
that positive margins and local recur-
rence should be avoided at all cost.
However, a study by Rougraff and
colleagues [6] found that despite hav-
ing no local recurrences after hip
disarticulation for osteosarcoma of the
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femur, there was no difference in
duration of survival or of disease-free
survival when compared to patients
undergoing limb-salvage surgery or
above knee amputations in spite of
higher local recurrence rates in these
groups. One of the reasons for this, the
authors speculate, is that the small
percentage difference in local control,
confounded by nearly 50% of the
patients dying, represents such a small
discrepancy that it did not affect the
overall survival statistics.

The literature can be confusing
when considering margins, local
recurrence, and survival. Readers
should consider how words like
“only” or “small” may influence
decisions about margins. A study by
Kong and colleagues [3], with the title,
“Local Recurrence Has Only a Small
Effect on Survival in High-risk
Extremity Osteosarcoma” might allow
us as surgeons to let down our guard a
bit, relax, or push the envelope when
the margin is “close.”

In the current study, Bertrand and
his colleagues showed that after con-
trolling for relevant confounding
variables, the presence of a positive
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margin compared with a negative
margin of greater than 1 mm was the
only independent predictor of local
recurrence and that patients with pos-
itive margins were more likely to die
from disease than those with negative
margins. The study further showed that
negative margins less than or equal to
1 mm did not show an increase likeli-
hood of local recurrence compared
with margins greater than 1 mm. They
suggest that surgeons should strive to
obtain negative margins  while
attempting to maximize function and
quality of life.

Where Do We Need To Go?

The ideal resection margin in
osteosarcoma is becoming harder and
harder to define as we strive to obtain
negative margins while also inching
closer and closer to the tumor at hand.
We must determine how close we can
get without negatively affecting local
recurrence, which has unclear ramifi-
cations ranging from “only a small
effect on survival” to the “strongest
correlation with poor survival” [3, 5].
A previous study compared margins of
greater than 5 mm to those of less than
5 mm. An additional study also com-
pared margins of greater than 2 mm
and less than 2 mm with neither study

showing an increase in local recur-
rence [2, 4].

With the study by Bertrand and
colleagues adding to the available lit-
erature, we can perhaps begin carefully
dismissing recommendations from
previous generations that request mar-
gins in the greater than 1-cm range.

How Do We Get There?

As we continue our quest to provide
more patients with limb salvage sur-
gery, we must remember that
inadequate margins and local recur-
rence appear to influence survival [3].
Measuring the effects of local recur-
rence on survival has been extremely
difficult primarily because we, as sur-
geons, have been vigilant about
obtaining negative margins and thus,
avoiding local recurrence in many
cases. This has had the effect of allow-
ing us to study survival in only a small
subset of patients with osteosarcoma.
As we place our knives closer and closer
to the malignant entity that may ulti-
mately kill our patient, we must
continue to remain vigilant. The study
by Bertrand and colleagues should
allow us to continue our quest to pre-
serve function by obtaining exceedingly
small margins, but does not support an
acceptance of a positive margin.

An osteosarcoma resection compli-
cated by a positive margin is
potentially life-threatening complica-
tion. As was the case in the Bertrand
study, reresection at the time of the
positive intraoperative frozen section
seems prudent. It is unclear from this
study, what the course should be if the
margin is reported to be positive after
the surgery is complete. However, with
the addition of the current study to the
literature, it is becoming clearer that
removing vital structures is unneces-
sary as long as negative margins are
obtained. We also do not need to
compromise function in order to obtain
generous margins since those seem to
provide no benefit in terms of local
control; negative margins suffice.

As we move forward and continue
to operate with closer and closer mar-
gins, we must continue to reassess
(through research, cooperative collec-
tion of data, and our specialty
societies) how our approaches to close
margins may affect patient survival.
Collaborative, multi-institutional stud-
ies with measured margins, local
recurrence rates, and survival statistics
would allow us to move beyond the
limited information and conclusions
that can be drawn from single institu-
tional studies, studies that look only at
if the margins are macroscopically or
microscopically negative or positive or
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studies that look only at specific dis-
ease sites.
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