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Abstract
Background We attempted to resect peripheral chon-
drosarcoma of the pelvis with clear margins. Because of the
proximity of vessels or organs, there is still concern that
narrow surgical margins may have an adverse effect on dis-
ease outcomes. Although current guidelines recommend

resection of histologicGrade II orGrade III chondrosarcomas
with a “wide”margin, there are no specific recommendations
for the adequate width of a surgical margin.
Questions/purposes (1) What is the disease-specific and
local recurrence-free survival of patients with peripheral
chondrosarcoma of the pelvis treated with resection or
amputation? (2) Is the width of a surgical margin associated
with the outcome of disease in patients with peripheral
chondrosarcoma of the pelvis? (3) Does the histologic
grade as determined with a preoperative biopsy correlate
with the final grade after resection? (4) What are surgical
complications in these patients?
Methods We retrospectively reviewed records from three
international collaborating hospitals. Between 1983 and
2017, we resected 262 pelvic chondrosarcomas of all types.
After reviewing the pathologic reports of these patients, we
included 52 patients with peripheral chondrosarcomas of
the pelvis who had an osteochondroma-like lesion at the
base of the tumor and a cartilage cap with malignant cells in
resected specimens. To be eligible for this study, a patient
had to have a minimum of 1 year of follow-up. Two
patients were excluded because they had less than 1 year of
follow-up, leaving 50 patients for inclusion in this study.
The median follow-up duration was 7.0 years (interquartile
range 2.1-10 years). The median age was 37 years (IQR
29-54 years). The ilium was the most frequently affected
bone (in 36 of 50 patients; 72%). The histologic status of
the surgical margin was defined as microscopically posi-
tive (0 mm), negative < 1 mm, or negative $ 1 mm.
Thirteen of the 50 patients (26%) had local recurrence.
Seven of 34 patients had Grade I tumors, five of 13 had
Grade II tumors, and one of three had a Grade III tumor.
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Nine of 16 patients had multiple local recurrences. Two
patients with Grade I tumors and two with Grade II
tumors died because of pressure effects caused by local
recurrence.
Results The 10-year disease-specific and local recurrence-
free survival rates were 90% (95% confidence interval,
70-97) and 69% (95% CI, 52-81), respectively. A surgical
margin$ 1 mm (n = 16) was associated with a better local
recurrence-free survival rate than a surgical margin < 1 mm
(n = 17) or 0 mm (n = 11) (10-year local recurrence-free
survival: resection margin $ 1 mm = 100% versus <
1 mm = 52% [95% CI, 31 to 70]; p = 0.008). No patients
with a surgical margin $ 1 mm had local recurrence, me-
tastasis, or disease-related death, irrespective of tumor
grade. Patients with local recurrence (n = 13) showedworse
disease-specific survival than those without local re-
currence (n = 37) (10-year disease-specific survival: local
recurrence [+] = 59% [95% CI, 16 to 86] versus local re-
currence [-] = 100%; p=0.001]). The preoperative biopsy
results correctly determined the tumor grade in 15 of 41
patients (37%). The most frequent complication after sur-
gery was local recurrence (13 of 50 patients, 26%). Deep
infection was the most frequent nononcologic complica-
tion (four patients).
Conclusions We found a high local recurrence rate after
surgical treatment of a peripheral pelvic chondrosarcoma,
which was related to the width of the surgical margin.
These local recurrences led to inoperable recurrent tumors
and death. The tumor grade as determined by preoperative
biopsy was inaccurate in 2/3 of patients compared with
the final histologic assessment. Therefore, we believe
every attempt should be made to achieve a negative
margin during the initial resection to lessen the likelihood
of local recurrence of peripheral chondrosarcoma of the
pelvis of all grades. A margin of 1 mm or more appeared
to be sufficient in these patients.
Level of Evidence Level III, therapeutic study.

Introduction

The most frequently affected site of peripheral chon-
drosarcoma is the pelvis [1, 9]. Surgery of peripheral
chondrosarcoma of the pelvis is challenging because of
the exophytic nature of tumor growth, poor compart-
mentalization, and the proximity of major vessels and
organs. Current guidelines recommend resection of Grade
II or III chondrosarcomas with “wide” surgical margins
[3]. However, there is no specific recommendation for the
width of the margin, nor is there an exact definition of a
negative margin. Moreover, a previous report showed that
patients with peripheral pelvic chondrosarcomas had
good overall survival and suggested that intralesional
margins in histologic Grade I tumors may be acceptable

[5], which is in contrast to the recommended wide mar-
gins for primary central pelvic chondrosarcoma of any
grade [2]. Histologic data on the surgical margin should
be evaluated to determine what margin thickness is nec-
essary to reduce local recurrence after resection, and these
data might be useful for preoperative counseling of
patients, planning surgical resections, and determining
which patients are at the most risk of recurrence
postoperatively.

There is still a debate regarding the survival outcomes
and treatment of peripheral chondrosarcoma of the pel-
vis; no previous studies that we know of have focused on
this subgroup of pelvic chondrosarcomas. Previous
studies have combined the results of different subtypes
of pelvic chondrosarcoma, such as the primary central
type [4, 5, 10, 13, 15]. Furthermore, there is no con-
sensus about the role of preoperative biopsy in pelvic
peripheral chondrosarcoma because determining the
tumor grade with small specimens is difficult.

We therefore asked the following questions: (1) What
is the disease-specific survival (DSS) and local
recurrence-free survival (LRFS) of patients with periph-
eral chondrosarcoma of the pelvis treated with resection
or amputation? (2) Is the width of a surgical margin as-
sociated with the outcome of disease in patients with
peripheral chondrosarcoma of the pelvis? (3) Does the
histologic grade as determined with a preoperative biopsy
correlate with the final grade after resection? (4) What are
surgical complications in these patients?

Patients and Methods

We retrospectively reviewed records and collected data
from three international collaborative hospitals. Between
1983 and 2017, 262 patients with chondrosarcoma of the
pelvis of any type underwent tumor resection. After we
reviewed the pathologic reports of these patients, we in-
cluded 52 patients with peripheral chondrosarcoma of the
pelvis who had an osteochondroma-like lesion at the base
of the tumor and a cartilage cap with malignant cells in
resected specimens. Eligibility criteria included a mini-
mum of 1 year of follow-up; consequently, two patients
with follow-up of less than 1 year were excluded. The
histologic diagnosis and treatment plan were made in a
multidisciplinary discussion in each hospital after a re-
view of histopathology and radiology reports (Fig. 1A-C).
Histologic grades were determined based on cellularity,
nuclear size, and the presence of an abundant hyaline
cartilage matrix or mucomyxoidmatrix and mitoses
[8, 12]. We collected the data of grades or surgical mar-
gins from pathologic reports. If there were no data in
pathologic reports, we reevaluated histology slides. All
tumors were resected to achieve wide surgical margins.
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Patients’ Demographics

The median follow-up duration was 7.0 years (inter-
quartile range 2.1 to 10 years). A clear description of
symptoms at the initial presentation was available for 42
patients; these symptoms were pain in 12 patients (29%)
and a lump or swelling in 30 (71%). Of these 30 patients,
21 described a lump that was increasing in size. The ilium
was the most commonly involved bone (36 of 50 patients;
72%) (Table 1). The histologic grades were Grade I in 34
of 50 patients (68%), Grade II in 13 (26%), and Grade III
in three (6%). Nineteen of 50 patients (38%) had an un-
derlying diagnosis of multiple hereditary exostosis;
tumors were Grade I in 12 of these 19 patients, Grade II in
six, and Grade III in one. The largest median tumor di-
mension was 13 cm (IQR 11-16 cm).

The primary treatment was internal hemipelvectomy in
47 of the 50 total patients (94%) and hindquarter amputation
in three. The types of internal hemipelvectomy were Type 1
(iliacwing resection) in 27 of 50 patients (52%), Types 1 and
2 (iliac wing [Type 1] and periacetabular region [Type 2]
resection) in four, Types 1 and 4 (iliac wing [Type 1] and
sacrum [Type 4] resection) in five, Types 2 and 3 (peri-
acetabular region [Type 2] and pubic rami [Type 3] re-
section) in two, and Type 3 (pubic rami resection) in nine.
Ten of 47 patients who underwent hemipelvectomy (21%)
underwent reconstruction, including five with a fibula au-
tograft, two with metallic implants (a coned hemipelvis
prosthesis in one and a custom-made endoprosthesis in the
other [both from Stryker Stanmore, Elstree, UK]), and three
with excision and extracorporeal irradiation as well as
reimplantation of the resected bone segment. No patients
received chemotherapy. Of 13 patients with local re-
currence, one patient underwent palliative radiotherapy to

control local recurrence of a Grade II tumor after resection of
five previous local recurrences.

MRI findings before surgery were available for 32
patients; some images had been destroyed because of the
length of the study period. The median cartilage cap for all
tumors was 6 cm (IQR 4 to 10 cm; range 2 to 27 cm), as
seen on MRI.

All patients were observed according to a standard pro-
tocol, with radiographs of the chest and pelvis at 3-month
intervals for 2 years postoperatively, 6-month intervals from
2 to 5 years postoperatively, and annually thereafter to
10 years postoperatively [3]. After 10 years, we followed
patients at 2-year intervals to monitor their recovery. Chest
CT images were obtained at that point if the chest radiograph
showed a nodule.

Primary and Secondary Study Outcomes

Our primary study outcome of interest was DSS and LRFS
after surgical resection. Any suspected local recurrence was
assessed byMRI and histologically confirmedwith a biopsy.

Our secondary study outcomes were the rates of disease-
specific death, metastasis, and local recurrence, stratified
by histologically defined surgical margins. Surgical margin
was measured on histologic slides in millimeters from the
resection surface to the nearest viable tumor [11, 19]. The
histologic status of the surgical margin was defined as
microscopically positive (0 mm), negative < 1 mm, and
negative$ 1 mm. Because Enneking et al.’s [7] definition
of marginal and wide excision is inherently subjective and
may vary depending on who is assessing the margin [20],
we assessed the width of the surgical margin in millimeters
for this study.

Fig. 1 A 36-year-old man had a histologic Grade II peripheral chondrosarcoma. (A) A preoperative CT image shows a bone tumor
arising from the right ilium. (B) MRI shows a 5.0-cm-thick cartilage cap. (C) This radiographwas taken postoperatively. The tumor and
attached iliac wing were resected.

2434 Tsuda et al. Clinical Orthopaedics and Related Research®

Copyright © 2019 by the Association of Bone and Joint Surgeons. Unauthorized reproduction of this article is prohibited.



Table 1. Patients’ demographics

Patient characteristics n %

Total number of patients 50

Median age (years, IQR) 37 (29-54)

Sex Male 32 64

Female 18 36

Median size (cm, IQR) 13 (11-16)

Type of background MHE 19 38

Solitary 31 62

Site Ilium 36 72

Acetabulum 2 4

Pubis 12 24

Histologic grade I 34 68

II 13 26

III 3 6

Type of surgery Internal hemipelvectomy 47 94

Hindquarter amputation 3 6

Internal hemipelvectomy typea and
reconstruction

Type 1

No reconstruction 24 48

Bone graft 3 4

Type 1-2

Endoprosthesis 1 2

Irradiated autograft 3 6

Type 1-4

No reconstruction 3 6

Bone graft 2 4

Type 2-3

Endoprosthesis 1 2

Resection arthrodesis 1 2

Type 3

No reconstruction 9 18

Margin (mm) $ 1 (negative) 16 32

< 1 (negative) 17 34

0 (positive) 11 22

NA 6 12

Metastasis at presentation 0 0

Local recurrence 13 26

Metastasis after surgery 3 6

Status at the last follow-up
examination

CDF 37 74

NED 4 8

AWD 5 10

DOD 4 8

Median follow-up duration (years, IQR) 7.0 (2.1-10.0)

aType 1 (iliac wing resection), Type 1-2 (iliac wing [Type 1] and periacetabular region [Type 2] resection), Type 1-4 (iliac wing [Type 1]
and sacrum [Type 4] resection), Type 2-3 (periacetabular region [Type 2] and pubic rami [Type 3] resection, Type 3 (pubic rami
resection). MHE =multiple hereditary exostosis; NA = not available; CDF = continuously disease-free; NED = no evidence of disease;
AWD = alive with disease; DOD = dead of disease.
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Statistical Analysis

Kaplan-Meier curves were used to estimate DSS,
metastasis-free survival (MFS), and LRFS. DSS was de-
fined as the time from diagnosis to disease-related death and
was censored at the date of the latest follow-up examination
or death of other causes. LRFS and MFS were defined as
the time from the surgical procedure to local recurrence or
metastasis, respectively, and were censored at the date
of the latest follow-up visit or death. A log-rank test was
used to compare the survival distributions. A two-tailed
p value < 0.05 was considered statistically significant.
Statistical analyses were performed using SPSS version
22.0 (IBM Corp., Armonk, NY, USA).

Results

Oncologic Outcomes

The 10-year DSS ratewas 90% (95%CI, 70 to 97) (Fig. 2A).
The 10-year LRFS rate was 69% (95% CI, 52 to 81) (Fig.
2B).At the time of the latest follow-up examination, 46 of 50
patients (92%) were alive; 37 of 50 (74%) continuously had
no evidence of disease, four had no evidence of disease after
treatment of local recurrence, and five were alive with dis-
ease. Four patients died of local pressure effects from a local,
recurrent tumor during the follow-up period. Three of these
four patients had lung metastases with fewer than five
nodules. Two of 34 patients with Grade I tumors and two of
13 patients with Grade II tumors had risks of disease-related
death. Thirteen of 50 patients (26%) had local recurrence;
seven of 34 patients had histologicGrade I tumors, five of 13
had Grade II tumors, and one of three had a Grade III tumor.
Four recurrent tumors in these 13 patients were of a higher

grade than the original tumor. Recurrent lesions were di-
agnosed after a median of 1.8 years (IQR 0.8-2.7 years) after
surgical resection of the index tumor; eight were diagnosed
within 2 years, 12 were diagnosed within 5 years, and a
single patient had local recurrence after 7 years. Nine of
these 13 patients had multiple local recurrences (mean of
three recurrences; range one to five). Disease was controlled
in only four of the 13 patients at the final follow-up exam-
ination. Patients with local recurrence (n = 13) showed
worse DSS than those without local recurrence (n = 37) (10-
year DSS, local recurrence [+] = 59% [95% CI, 16-86]
versus local recurrence [-] = 100%; p = 0.001) (Fig. 3). The
10-year MFS rate was 91% (95% CI, 74 to 97). Lung me-
tastases were diagnosed in three patients after a median of
5.0 years (range 0.5 to 7.5 years) after definitive surgery.
One of the 34 patients with Grade I tumors and two of the 13
patients with Grade II tumors hadmetastases. All metastases
developed after resection of local recurrences.

The Association Between the Width of Surgical
Margins and Disease Outcomes

No patients, including those with histologic Grade II or
Grade III tumors who underwent resection with a$ 1 mm
margin, had local recurrence, metastasis, or disease-related
death (Table 2). A surgical margin $ 1 mm (n = 16) was
associated with a better LRFS rate than a surgical margin <
1 mm (n = 28) (10-year LRFS, resection margin$ 1 mm =
100% versus # 1 mm = 52% [95% CI, 31-70]; p = 0.008)
(Fig. 4). Information on surgical margins was not obtained
for six patients because we could not evaluate the surgical
margin due to reimplantation of an irradiated autograft (n =
3) or because pathologic slides were lost due to a long study
period (n = 3).

Fig. 2 This figure shows Kaplan-Meier curves of (A) disease-specific survival and (B) local
recurrence-free survival in all patients.
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Preoperative Biopsies

Pathologic reports of biopsy samples and surgical excision
specimens were available for 41 patients; the data for the
other nine patients were lost because of the long study period.
In 37 patients (90%), a needle biopsywith orwithout imaging
guidance (radiography or CT) was conducted. The biopsy
specimen and resected tumor were evaluated by the same
pathologists. The preoperative biopsy results confirmed the
presence of a cartilage tumor in all patients. However, a
malignancy was present in 24 patients (59%). The biopsy
results correctly predicted the final histologic grade as noted
with a resection specimen in only 15 of 41 patients (37%)
(Table 3). Among these 41 patients, 26 biopsies under-
estimated the final histologic grade. Furthermore, only five of
16 patients with high-grade tumors determined on full sur-
gical resection specimens (Grade II or III) had a high-grade
tumor at the initial biopsy.Of 19 patientswith aGrade I tumor
determined with biopsy, grades from resected specimens
wereGrade I in 12 andGrade II in seven. Of five patients with
Grade II tumors determined with biopsy, grades from resec-
ted specimens were Grade II in three and Grade III in two.

Surgical Complications

The most common complication after surgery was local
recurrence (13 of 50 patients, 26%) (Table 4). Deep in-
fection occurred in four of the 50 patients (8%). One of
these four patients underwent extracorporeal irradiation
and reimplantation, while the other patients underwent
excision without reconstruction. Other complications were
hip dislocation in three, bladder incontinence in two,
wound breakdown in one, necrosis of a local flap in one,
bladder herniation in one, bowel herniation in one, mer-
algia paresthesia in one, compartment syndrome in one,
sciatic nerve palsy in one, and severe sacroiliac pain in one.
Eighteen of 50 patients (36%) underwent a further opera-
tion. The indications for reoperation were local recurrence
(12 of 18 patients), deep infection (four patients), and
reconstruction-related complications (one patient). Two
patients underwent a secondary hindquarter amputation
because of local recurrence in one patient and infection in
the other. However, the latter patient had local recurrence
after undergoing hindquarter amputation and died of sar-
coma. Three patients underwent hindquarter amputation as
their initial surgery. Limb salvage was achieved in 45 of 50
patients (90%) after all procedures.

Discussion

Surgical treatment of a peripheral chondrosarcoma of the
pelvis is challenging because of the exophytic nature of
growth and the tumor’s proximity to major vessels and
organs. Although current guidelines recommend wide re-
section of Grade II or III chondrosarcomas [3], there is no
specific recommendation for the width of the surgical
margin, nor is there an exact definition of a negative mar-
gin. Moreover, it is unclear how wide the minimum re-
section margin should be to lessen the likelihood of local
recurrence after resection, especially in patients with low-
grade tumors [5]. We determined the adequate surgical
margin in patients with peripheral chondrosarcomas of the
pelvis. We also assessed the role of preoperative biopsy. In
our study, no patients who underwent resection with a $
1 mm margin had local recurrence, metastasis, or disease-
related death. Local recurrence was associated with worse
DSS. However, because of sampling errors, the biopsy

Fig. 3 This figure shows a Kaplan-Meier curve of disease-
specific survival, stratified by the occurrence of local
recurrence.

Table 2. The relationship between surgical margin and oncological outcomes

Margin (mm) n Histologic grade I/II/III Local recurrence % Metastasis % Death %

0 11 7/3/1 6 55 2 18 3 27

Negative < 1.0 17 13/3/1 6 35 1 6 1 6

Negative $ 1.0 16 10/5/1 0 0 0 0 0 0
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results correctly predicted the final histologic grade noted
with a resection specimen in only 37% patients.

We acknowledge the limitations of the study. First, it
is difficult to determine a surgical margin to the nearest
millimeter during surgery. Therefore, our results of a
margin $ 1 mm indicate that an adequate “wide” sur-
gical margin is anything but intralesional during surgery.
However, clarifying the association between the surgical
margin and oncologic outcomes is crucial to counsel
patients, predict prognosis, and plan surgical resection.
Second, our results should be interpreted cautiously
because of the small number of patients who were in-
cluded, particularly in each surgical margin category (11
in the 0 mm group, 17 in the < 1 mm group, and 16 in
the$ 1 mm group). Missing data for surgical margin (six
patients) or biopsy results (nine patients) could have
influenced our results. Moreover, the small number of

local recurrences (n = 13) may have led to the probability
of a Type II error in the log-rank test. Larger studies are
therefore needed to confirm these results. Third, the
distribution of patients during the 34-year observation
period was uneven, and only six of the 50 patients had
more than 15 years of follow-up, which may have af-
fected our analysis of cumulative survival. Fourth,
evolution of surgical reconstruction and imaging tech-
niques during the 34-year study period likely influenced
our results. Surgical advances such as computer navi-
gation [14] and improvements in cross-sectional imag-
ing, particularly MRI, have enabled more accurate
preoperative planning and can determine the likelihood
of malignant change in pelvic osteochondromas more
precisely. Finally, tumor grades were subjectively de-
termined for the purposes of the study, and the in-
terobserver reliability of classifying chondrosarcoma
has been reported to be poor [6, 18]. However, we be-
lieve that specialized pathologists at our referral centers
reduced this bias.

We found that the DSS and LRFS rates of peripheral
chondrosarcomas of the pelvis were 90% (95% CI, 70 to
97) and 69% (95% CI, 52-81). We focused on peripheral
chondrosarcomas of the pelvis, which show distinct fea-
tures from the primary central type [2], in contrast to
previous studies combining the results of all subtypes of
pelvic chondrosarcoma [4, 5, 10, 13, 16, 17, 21]. Donati
et al. [5] reported the 5-year overall survival rate was 96%
in patients with peripheral pelvic chondrosarcoma. In
2013, the same group analyzed 215 patients with chon-
drosarcomas of the pelvis, including 85 patients with
peripheral chondrosarcomas [13]. In that report, the mean
follow-up duration was 8.6 years (range 2 to 31 years) and
the 10-year overall survival rate in patients with

Fig. 4 This image shows Kaplan-Meier curves of local re-
currence-free survival, stratified by tumor margins.

Table 3. Concordance of histologic grade between biopsy and
resection specimens

Biopsy result
Surgical specimen

Grade I Grade II Grade III

No evidence of malignancy
(n = 16)

12 3 1

Uncertain (n = 1) 1 0 0

Grade I (n = 19) 12 7 0

Grade II (n = 5) 0 3 2

Total (n = 41) 25 13 3

Table 4. Evaluation of complications (n = 50)

Type of complication Complications n %

Tumor-related Local recurrence 13 26

Non-tumor-related Deep infection 4 8

Dislocation 3 6

Superficial infection 3 6

Incontinence of bladder 2 4

Wound breakdown 1 2

Necrosis of local flap 1 2

Bladder herniation 1 2

Bowel herniation 1 2

Meralgia paresthetica 1 2

Compartment syndrome 1 2

Sciatic nerve palsy 1 2

Sacroiliac joint pain 1 2
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peripheral chondrosarcoma was approximately 85%,
which is comparable to our results (Table 5).

Achieving a surgical resection margin of greater than
1 mm was associated with no local recurrence in our
patients. A previous report [5] concluded that contami-
nated margins in histologic Grade I peripheral chon-
drosarcomas may be acceptable. However, we
recommend that all peripheral chondrosarcomas of the
pelvis, irrespective of grade, should be resected with
adequate margins because Grade I tumors recurred lo-
cally in seven of 34 patients in the present study. Local
disease was not controlled in five of these seven patients
after a mean of four surgical excisions at the last follow-
up. Two of the 34 patients who had Grade I tumors at the
time of the initial resection subsequently died of local
recurrence. Based on our results, we recommend using a
negative margin at the initial resection to lessen the
likelihood of local recurrence of peripheral chon-
drosarcomas of the pelvis. A margin of 1 mm or more
appeared to be sufficient.

Preoperative biopsy results underreported the histo-
logic tumor grade and were accurate in only 37% of the
studied patients, presumably because of the potential
for a biopsy sampling error. Based on our results, we
conclude that a preoperative biopsy should not be relied
on to provide an accurate diagnosis if a peripheral
chondrosarcoma of the pelvis is suspected based on MRI
findings. This is similar to previous reports highlighting
the unreliability of biopsy results of chondrosarcomas,
which should be interpreted with caution when assessing
the malignant potential of the tumor [12]. Emphasis
should be placed on clinical (pain or a growing lump) and
radiologic features (progressive tumor growth on serial
imaging studies or a cartilage cap thickness greater than
2 cm on MRI) when making a multidisciplinary di-
agnosis. However, we believe biopsy has still a role be-
cause it can provide evidence of a cartilage tumor before
challenging pelvic resection. Additionally, not all biopsy
results are incorrect. Thus we still perform biopsies in
these patients.

Patients who undergo pelvic resection and re-
construction have a high risk of postoperative complica-
tions. In our analysis, deep infection was the most frequent
non-tumor-related complication (four of 50 patients, 8%),
the incidence of which was slightly lower than in other
reports (10% to 20%) (Table 5) [4, 5, 13, 15, 16]. This is
presumably because most of our patients had a tumor of the
ilium, where reconstruction is not often used.

In conclusion, we found the most frequent post-
operative complication was local recurrence of pelvic
peripheral chondrosarcomas, which in some patients was
related to death because of an inoperable locally re-
current tumor. Because of the high rates of local re-
currence, which can lead to death even in patients withTa
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Grade I tumors, and the difficulty of distinguishing
grades preoperatively on biopsy, every attempt should
be made to achieve a negative margin at the initial re-
section to lessen the likelihood of local recurrence. A
margin of 1 mm or more appeared to be sufficient, irre-
spective of histologic tumor grade. Although we col-
lected data from three referral centers, the number of
patients was still small. A larger study is needed to
confirm our findings.
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