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Abstract

Background Unplanned excision of a soft tissue sarcoma

generally requires reexcision to achieve an adequate sur-

gical margin. Many surgeons assume delay of definitive

surgery adversely affects patient survival and local recur-

rence. However, no clear evidence of this assumption can

be found in the literature.

Questions/purposes We asked whether delay in reexci-

sion affects patient survival and local recurrence in

reexcision after unplanned excision for soft tissue sarcoma.

Patients and Methods We retrospectively reviewed

104 patients who underwent definitive surgery after

unplanned excision of a localized soft tissue sarcoma. The

average age of the patients was 44 years (range, 5–81

years). The most common diagnoses were malignant

fibrous histiocytoma (36) and synovial sarcoma (22).

Locations of the tumors were the lower extremity (62),

upper extremity (32), and trunk (10). The median interval

to definitive surgery was 32 days (interquartile range,

22–50 days). The minimum followup was 0.2 years

(median, 4.7 years; range, 0.2–16.7 years).

Results The 5-year disease-specific survival was 88% and

5-year local control rate was 74%. We found no difference

in disease-specific survival or local recurrence according to

the time until definitive surgery. Higher histologic grade

and larger tumor size independently predicted disease-

specific survival whereas a positive margin at reexcision

and larger tumor size independently predicted local control.

Conclusions The data suggest any influence of delayed

definitive surgery is likely to be of minor clinical

importance.

Level of Evidence Level III, therapeutic study. See the

Guidelines for Authors for a complete description of levels

of evidence.

Introduction

Soft tissue sarcomas (STS) often are mistaken for benign

tumors and initial resection is performed as though they

were benign tumors. Unplanned excision of a STS is

defined as the operation performed for gross removal of a

STS without regard for preoperative imaging or the

necessity to remove a margin of normal tissue covering the

cancer [5, 15]. It is widely accepted reexcision usually is

necessary to remove the possible residual tumor or to

obtain an adequate margin of resection [2, 4, 11].

Braunschweiger suggested delay of definitive surgery

after unplanned excision of STS results in adverse clinical

outcome by allowing remaining cancer cells to proliferate

[1]. However, no clear evidence on this presumption can be
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found in the literature [4]. Although urgent reexcision

logically is appropriate for unplanned excision of a STS, an

arbitrary time window for treatment to minimize the risk of

local recurrence or increase survival cannot be justified

based on the existing medical evidence. An examination of

the effect of the interval to definitive surgery on disease-

specific survival and local recurrence may have practical

relevance in this clinical setting.

We therefore asked whether delayed reexcision would

have an adverse effect on (1) disease-specific survival and

(2) local recurrence in patients with unplanned excision of

a STS.

Patients and Methods

We retrospectively reviewed 114 patients referred to our

hospital after unplanned excision at other hospitals for

treatment of a STS, and who subsequently underwent

reexcision between September 1985 and September 2007.

Based on the policy of our hospital, all patients treated at

our hospital for a STS after unplanned excision, underwent

surgical reexcision. Unplanned excision was defined as

removal of a STS before the correct histologic diagnosis

was made, without regard for the necessity to remove a

margin of normal tissue covering the cancer. Histologic

diagnosis of STS was made for all patients before referral

to our hospital, all of whom were advised to undergo

reexcision as soon as possible. The diagnosis of STS was

confirmed by a review of the histologic material at our

hospital. Histologic diagnoses of well-differentiated lipo-

sarcoma or dermatofibrosarcoma protuberance, which

show inherently good prognoses, were not included for

review in this study. Of the 114 patients, we excluded 10:

five who had preoperative radiotherapy or chemotherapy

before reexcision, three who presented with metastatic

disease, and two who had less than 2 years followup

among the patients who were event-free. This left

104 patients for analysis. There were 61 males and 43 females

with a median age of 44 years (range, 5–81 years) at the

time of referral. Sixty-two patients (60%) had tumors in

their lower limb, 32 (31%) had tumors in their upper limb,

and 10 (9%) had tumors in their back. Minimum followup

was 0.2 years (median, 4.7 years; range, 0.2–16.7 years).

No patients were lost to followup. No patients were

recalled specifically for this study; all data were obtained

from medical records and radiographs. Our institutional

review board approved this study.

The most common histologic subtypes were malignant

fibrous histiocytoma (35%), synovial sarcoma (21%),

liposarcoma (13%), fibrosarcoma (8%), and leiomyosar-

coma (6%). Histologic grading was performed using

the Federation Nationale des Centres de Lutte Contre le

Cancer (FNCLCC) differentiation score [16], as proper

evaluation for complete histologic grading was not possible

in the majority of cases. Mitosis count and presence of

necrosis could not be evaluated owing to violation of the

original tumor by the unplanned excision, improper proc-

essing, or unavailability of the tumor specimen. There were

six Score 1 tumors (6%), 54 Score 2 tumors (52%), and 44

Score 3 tumors (42%).

One of us (IH) determined tumor size by reviewing the

pathology reports or radiographs of the unplanned exci-

sions. The tumor size was defined as the largest diameter

described in the pathology reports or the largest diameter

measured on the radiographs. Information regarding tumor

size was available for 72 patients (69%), and the median

tumor size was 3.2 cm (range, 1.0–12.0 cm). Tumor depth

was determined from the radiographic material or operative

records of the unplanned excisions. Tumor depth was

graded as superficial or deep; tumors located exclusively

above the superficial fascia without invasion of the fascia

were defined as superficial [6]. Tumor depth could be

determined for 96 patients (92%), with 52 superficial and

44 deep tumors.

All patients included in the study underwent reexcision

to achieve wide resection margins, with seven patients

(6%) requiring amputation of their affected limb. Ampu-

tation was performed when wide surgical margins could

not be obtained with limb-salvage surgery. The reexcised

specimen was examined to determine the presence of

residual tumor, and residual tumor was found in 53 patients

(51%). Histologically negative surgical margins were

achieved in 101 patients (97%). Radiation therapy was

administered postoperatively when higher risk of local

recurrence was thought to exist based on clinical infor-

mation, such as histologic grade, tumor size, histologic

subtype, and surgical margin. However, no prospectively

selected criteria were used for patient selection. Forty-four

patients (42%) received radiation therapy. All received

external beam radiation and the median dose was 60 Gy

(range, 50–65 Gy). Sixteen patients (15%) received post-

operative chemotherapy.

The median interval between unplanned excision to

reexcision ranged from 7 to 300 days (median, 32 days;

interquartile range, 22–50 days) (Fig. 1). To study the

effect of the interval from unplanned excision to definitive

surgery on study end points, patients were divided into two

groups or four groups according to the median value

(B 32 days, [ 33 days) or interquartile values (B 21 days,

22–32 days, 33–50 days, [ 50 days), respectively, to have

a similar number of patients in each group. The short-

interval group (B 32 days; n = 52) and the long-interval

group ([ 33 days; n = 52) had similar patient and dis-

ease characteristics, except for the greater proportion of

older patients in the long-interval group and the higher
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proportion of patients receiving postoperative radiation

therapy in the short-interval group (Table 1). Flaps or skin

grafts for soft tissue coverage were performed with equal

frequency (p = 0.250) in the short- and long-interval

groups: 12 of 52 patients (23%) versus 17 of 52 patients

(32%), respectively.

The primary end points of this study were disease-

specific death and local recurrence. The time to the

occurrence of the event was calculated from the date of

definitive surgery to the date when the event was first

recorded. Actuarial survival curves were constructed using

the Kaplan-Meier method [9]. Deaths confirmed to be

caused by the disease were treated as an end point for

disease-specific survival and deaths from other causes were

regarded as censored observations. Local recurrence was

defined as the first recurrence of disease at the site of the

primary tumor, occurring after at least 3 months after

definitive surgery. Patients who were event-free were

considered as censored at the last followup. At the time

of analysis, 88 patients were alive and their minimum

followup was 2.0 years (mean, 6.6 years; range, 2.0–

16.8 years). Fourteen patients died of causes related to the

STS and two patients died of other causes. The actuarial

5-year and 10-year disease-specific survival rates were

88% and 81%, respectively (Fig. 2). The disease had

recurred locally in 25 patients, and actuarial 5-year and 10-

year local control rates were 74% and 71%, respectively

(Fig. 2).

Power analysis showed a sample size of 52 patients in

each group would provide an 81% power to detect a dif-

ference in survival outcomes based on the log-rank test,

assuming a constant hazard ratio of 2.0 during followup

and two-sided alpha of 0.05. This means the study had an

81% chance of detecting a twofold increase in the risk of

disease-specific death between the two groups.

Differences between survival curves were evaluated

using log-rank testing for univariable influence and Cox

stepwise regression for multivariable influence. In all

analyses, all covariates were modeled as categorical vari-

ables. Comparison of the categorical variables in different

groups was performed using Fisher’s exact test. Statistical

analyses were performed using SPSS1 software (Version

17.0; SPSS Inc, Chicago, IL, USA).

Results

For disease-specific survival, we observed no differences

regarding the incidence of disease-specific death between

the short- and long-interval groups (Table 2). This lack of

difference remained when analyzed in four groups. There

was no difference in the actuarial survival curves between

the two groups. Further analysis by grouping the patients

into four groups revealed no difference in disease-specific

survival (Fig. 3). High FNCLCC differentiation score,

older age, and larger tumor size independently predicted

worse survival (Table 3). No difference in disease-specific

survival between the short- and long-interval groups was

observed in the subset of patients with worse clinicopath-

ologic factors: higher FNCLCC differentiation score

(p = 0.771), older age (p = 0.64), and larger tumor size

(p = 0.988).

We observed no differences regarding the incidence of

local recurrence between the short- and long-interval

groups (Table 2). This lack of difference remained when

the patients were analyzed in four groups. We also

Fig. 1 A histogram shows the distri-

bution of patients according to the

time from unplanned excision to

definitive surgery. The median value

was 32 days.
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observed no difference in the actuarial survival curves

between the two groups. Further analysis by grouping the

patients into four groups revealed no difference in local

recurrence (Fig. 4). Positive surgical margin and larger

tumor size independently predicted higher local recurrence

rate (Table 4). No difference in local recurrence between

the short- and long-interval groups was observed in the

subset of patients with worse clinicopathologic factors:

positive surgical margin (p = 0.157) and larger tumor size

(p = 0.361).

Discussion

Although there is a general assumption that delay of

reexcision after unplanned excision of a STS is not in the

best interest of patients, as far as we know, few published

studies exist analyzing this issue. We conducted this

study to see whether the delay in reexcision adversely

affects (1) disease-specific survival and (2) local recurrence

in patients with unplanned excision of a STS.

We acknowledge limitations of our study. First, we had

a relatively small number of patients compared with other

studies [2, 12]. This raises the question of Type II errors

given we found no differences in the groups. However,

power analysis showed this study had an 81% power to

detect a twofold increase in the risk of disease-specific

death. Second, although the patients’ characteristics in the

two different interval groups were relatively well matched,

we had two notable differences: a greater number of older

patients in the long-interval group and fewer patients

receiving postoperative radiation therapy in the long-

interval group. However, we do not believe these differ-

ences would influence the observations because the older

age of patients and the lack of postoperative radiation

therapy would not work in favor for the long-interval

group. Third, the range of time from unplanned excision to

definitive surgery was relatively short, as 92% of the

patients in this study underwent reexcision in 120 days.

This period might have been too short for the delay to have

any detrimental effect on disease-specific survival and

local recurrence, as some of the eventual STSs may not be

recognized as a sarcoma for more than 120 days. However,

in a study in which the median interval was 66 days, which

is almost double that in our study (32 days), no effect of

time to definitive surgery was reported [4].

Undue delay of a definitive operation theoretically

would allow proliferation of remaining tumor cells thus

increasing the likelihood of local recurrence and disease-

related death [7]. Our observations, however, are at odds

with this presumption. The delayed definitive surgery

might have a prominent adverse impact for patients with

Table 1. Patient and disease characteristics according to the interval

to definitive surgery

Variable Number of patients p Value

Short

interval

Long

interval

Age 0.035

B 60 years 45 (86%) 35 (67%)

[ 60 years 7 (14%) 17 (33%)

Gender 0.691

Male 29 (56%) 32 (61%)

Female 23 (44%) 20 (39%)

Site 0.685

Upper extremity 14 (27%) 18 (35%)

Lower extremity 33 (64%) 29 (56%)

Trunk 5 (9%) 5 (9%)

Size 0.500

B 3 cm 20 (51%) 16 (49%)

[ 3 cm 19 (49%) 17 (52%)

Depth 0.500

Superficial 26 (54%) 26 (54%)

Deep 22 (46%) 22 (46%)

Histologic type

Malignant fibrous

histiocytoma

20 (39%) 16 (30%)

Synovial sarcoma 11 (21%) 11 (21%)

Liposarcoma 5 (10%) 8 (15%)

Fibrosarcoma 4 (8%) 4 (8%)

Leiomyosarcoma 2 (4%) 4 (85)

Malignant peripheral nerve

sheath tumor

2 (4%) 1 (2%)

Others 8 (16%) 7 (16%)

FNCLCC differentiation score 0.428

1 4 (8%) 2 (4%)

2 24 (46%) 30 (57%)

3 24 (46%) 20 (38%)

Surgical margin 0.500

Negative 51 (98%) 50 (96%)

Positive 1 (2%) 2 (4%)

Residual tumor 0.165

No 29 (57%) 21 (41%)

Yes 22 (43%) 30 (59%)

Postoperative radiotherapy 0.074

Not done 25 (48%) 34 (67%)

Done 27 (52%) 17 (33%)

Postoperative CT 0.416

Not done 42 (81%) 46 (88%)

Done 10 (19%) 6 (12%)

Followup (years)* 6.1 ± 4.1 6.1 ± 4.3 0.974

Total 52 (100%) 52 (100%)

* Values are expressed as mean ± SD; FNCLCC = Federation

Nationale des Centres de Lutte Contre le Cancer.
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worse clinicopathologic factors, such as higher histologic

grades and larger tumor size for disease-specific survival

and positive resection margin and presence of residual

disease for local recurrence. Further analyses of these

subsets of patients confirmed no differences in the time to

definitive surgery in disease-specific survival and local

recurrence.

Fig. 2A–B Kaplan-Meier curves for (A) disease-specific survival and (B) local control of all study patients are shown. The thin lines represent

the 95% confidence intervals for the probability rates.

Table 2. Interval from unplanned excision to definitive surgery and

clinical outcome

Time to definitive

surgery

Number of patients p Value

Disease-specific

death

Local

recurrence

Short interval (B 32 days) 6 (11.5%) 11 (21.2%) 0.775

Long interval ([ 33 days) 8 (15%) 14 (26.9%) 0.647

Fig. 3A–B Kaplan-Meier curves for disease-specific survival accord-

ing to the interval from unplanned excision to definitive surgery are

shown. No difference in survival was observed between (A) the two

groups divided by the median value (p = 0.603) or (B) the four

groups divided by the interquartile values (p = 0.646). The thin lines

represent the 95% confidence intervals for the probability rates.

Table 3. Multivariate analysis for factors associated with disease-

specific survival

Factor Disease-specific survival

Relative

risk

95% confidence

interval

p Value

FNCLCC differentiation score 0.001

1 or 2 1

3 11.3 2.7–48.0

Age 0.002

B 60 years 1

[ 60 years 7.5 2.1–27.3

Tumor size 0.026

B 3 cm 1

[ 3 cm 4.4 1.2–16.5

FNCLCC = Federation Nationale des Centres de Lutte Contre le

Cancer.
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The reasons for varying intervals to definitive surgery

were difficult to determine for most patients. The policy at

our hospital has been to recommend that patients undergo

reexcision as soon as possible, possibly within 21 days

after the unplanned excision. We presume the patients’

delay was one of the main reasons for delay [3, 8].

Although it would be prudent not to delay reexcision in

most cases, based on the results of this study, delay of

reexcision might be a feasible option in selected cases such

as patients with wound-healing problems. It might be ben-

eficial to allow better wound healing from the initial

procedure to occur thereby lessening the risk of wound

complications after the reexcision. Also, the delayed reex-

cision might allow a more defined fibroblastic scar to form,

providing a better margin by capturing the tumor cells and

thus allowing reexcision to provide better local control.

The data for well-established prognostic factors of a

STS, such as tumor size or histologic grading, can be

limited in an unplanned excision setting, as proper radio-

graphic or histologic evaluations often are not performed at

the time of initial surgery [14]. Data regarding tumor size

and histologic grading were limited in this study, although

the known prognostic factors for a STS remained signifi-

cant [10, 13].

Synovial sarcomas were more common than liposarco-

mas in our series compared with other studies [7, 12, 17].

This might be attributable to two reasons. First, synovial

sarcomas often present as small superficial soft tissue

masses, which are prone to undergo unplanned excision.

This characteristic of a synovial sarcoma might have con-

tributed to its high incidence in our series. Second, low-

grade liposarcomas were excluded from our series, which

would have lowered the incidence of liposarcomas.

We evaluated the effect of the time until definitive

surgery on disease-specific survival and local recurrence

for patients who had an unplanned excision of a STS. Our

findings suggest no definable adverse effect on disease-

specific survival and local recurrence is associated with

delay in the definitive operation. Our data suggest any

influence of a delayed definitive operation, within the

limitations of this study, is likely to be of minor clinical

importance.
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