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Abstract
Purposes—Compare results of clinical/radiographic studies before second-look procedures
(SLP) with SLP specimens from patients with gross residual sarcoma at diagnosis, and relate
tumor viability to outcome.

Patients—73 patients underwent SLP before completing chemotherapy, with (n=59) or without
(n=14) radiotherapy. Tumor sites were bladder/prostate (n=27), head/orbit/parameningeal (n=22),
extremity/trunk (n=14), and retroperitoneum/pelvis (n=10).

Results—1/14 patients (7%) with clinical/radiographic complete response (CR) had viable
tumor. 35/59 patients (59%) without CR had viable tumor. Five-year failure-free survival (FFS)
rates were 81% in 37 patients without viable tumor and 53% in 36 patients with viable tumor (Cox
proportional hazards adjusted P=0.05). Five-year FFS rates were 67% in 15 patients with clear
margins and 43% in 21 patients with tumor-involved margins (n=18) or viable gross tumor (n=3)
(Cox proportional hazards adjusted P=0.04). Five-year survival was 78–79% among 73 patients
with and 333 patients without SLP during treatment.

Conclusions—SLP can show whether viable tumor is present and may be beneficial in selected
patients with rhabdomyosarcoma. Disappearance of tumor (CR) usually correlated with no viable
tumor at SLP. But 41% of patients without CR had no viable tumor. Those without viable tumor
had increased FFS, but not survival, compared to those with viable tumor.

Keywords
Second-Look Procedures; IRS-IV Protocol; Childhood Rhabdomyosarcoma

INTRODUCTION
The Intergroup Rhabdomyosarcoma Study Group (IRSG) was founded in 1972 to elucidate
biology and improve treatment results for patients <21 years with newly diagnosed
rhabdomyosarcoma (RMS) and undifferentiated soft-tissue sarcoma (UDS). Sequential
protocols were developed, designated as IRS-I through IRS-IV. [1–4]

The goals of this report are (1) to compare the results of treatment response assessment by
radiographic imaging and clinical examinations prior to a second-look procedure (SLP) with
the results of pathologic examination of tissue obtained at SLP, performed prior to
completing IRS-IV therapy; (2) to ascertain whether there was a relationship between tumor
viability status and patients’ outcome, and (3) to compare patients having an SLP with the
larger group of patients not having an SLP during their IRS-IV treatment program.
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PATIENTS AND METHODS
Patients

Eligible for entry on the IRS-IV protocol were previously untreated, newly diagnosed
patients <21 years with RMS or UDS of soft tissue, who were enrolled after informed
consent was obtained and began to receive chemotherapy within 42 days after diagnosis.
The IRS-IV trial was planned to improve failure-free survival (FFS) rates, relative to IRS-
III, by adopting two new strategies, each assessed in a randomized fashion. The FFS rates of
three combinations of chemotherapeutic agents (vincristine, actinomycin D, and
cyclophosphamide (VAC); VA plus ifosfamide (VAI); and VI plus etoposide (VIE) were
compared. Also, conventional, once-daily radiation therapy (RT) was compared to
hyperfractionated, twice-daily RT for patients with localized, gross residual sarcoma.[5] The
results showed no significant difference in FFS rates among the chemotherapy
combinations, nor between the RT regimens, and therefore the patients were considered
together for the purpose of this analysis. Details of the treatments, presurgical tumor-node-
metastasis (TNM) Staging system and Surgico-pathologic Grouping system have been
reported.[4] The IRS-IV protocol stated that the purposes of second-look procedures (SLP)
in patients enrolled with localized, gross residual sarcoma were to confirm clinical response,
to evaluate pathologic response to therapy, and to remove residual tumor, if feasible, to
achieve local tumor control. The protocol recommended that SLP be considered for patients
who still had a persistent tumor mass at week 46 or 47, approximately four weeks after
completing treatment. Chemotherapy was to end at approximately week 43, unless delayed
for completion after resolution of prior toxicity.

Definitions
(1) We defined SLP as any procedure that was undertaken after initiation of chemotherapy
but before completing it, and that produced suitable material for pathologic examination.
Despite IRS-IV protocol recommendations, 73 patients underwent SLP before they
completed chemotherapy. These included: patients who had a planned, delayed excision of
primary tumor; patients whose treatment team decided to remove clinically/radiographically
detectible tumor at some time prior to the end of the 43 weeks’ period of protocol
chemotherapy; and patients taken off protocol prior to completion of protocol-guided
treatment. Patients might or might not have received RT prior to the performance of the
SLP. (2) We defined viable tumor as the presence of malignant, residual “small blue cell”
RMS or UDS. Scattered, isolated, differentiated rhabdomyoblasts were not considered as
evidence of viable tumor.[6]

Methods
Two pediatric oncologists (CA, BR), one pediatric orthopaedic surgical oncologist (KB),
and one radiation oncologist (MW) reviewed the charts of patients with localized, gross
residual tumors at selected sites (bladder/prostate-CA, head/orbit/parameningeal region-
MW, trunk/extremity-KB, retroperitoneum/pelvis-BR) to ascertain the best response to
treatment by radiologic imaging and/or clinical examinations performed prior to SLP.
Responses were categorized as complete (CR, no residual mass detected), partial (PR, tumor
50% to 99% smaller), no response (NR), or locally progressive disease (PD). Imaging
studies included one or more of the following: magnetic resonance imaging, computerized
tomographic scans, and ultrasound examinations. No positron-emission tomographic (PET)
scans were available.

Results of pathologic examination of the SLP tissue were categorized at the registering
institution as showing viable or non-viable tumor. The status of the tumor margins was
noted in those with viable tumor (involved vs. not involved); patients with no viable tumor
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were considered to have negative margins. The tumors’ primary sites were reviewed by the
above oncologists and by members of the Surgical Subcommittee of the IRSG (now
designated the Soft Tissue Sarcoma Committee of the Children’s Oncology Group) and
categorized in one of the four primary site groups. Institutional pathologists assessed tumor
viability and margin status, and members of the IRSG Surgical and Pathology
Subcommittees reviewed the operative and pathologic notes. Patients who lacked essential
information in these categories were excluded from this report. The clinical characteristics
and outcomes of the patients who underwent SLP were then compared to characteristics and
outcomes of other patients in the four primary site groups with localized, gross residual
sarcoma at diagnosis, who completed the first six weeks of therapy but did not undergo SLP
prior to completing protocol-directed treatment.

Statistical Analysis
Failure-free survival (FFS) was defined as the time from study enrollment to disease
progression or death. Overall survival (OS) was defined as the time from enrollment to death
from any cause. The time of SLP was used as the initial time point for comparing FFS and
OS distributions, rather than the date of enrollment, to avoid potential bias when comparing
outcomes based on patient and disease characteristics, such as SLP findings, that were
assessed following initiation of treatment.[7] Comparisons of FFS and OS distributions
according to tumor viability and margin status were also performed using the date of
enrollment as the initial time point for calculating survival, but the results were similar and
are not presented here. FFS and OS for patients who had not experienced an event were
censored at each patient’s last date of contact. The Kaplan-Meier method was used to
estimate the FFS and OS distributions.[8] Differences between survival curves, defined by
whether an SLP was performed, whether residual viable tumor was present, and if
appropriate, whether the margins of the resected specimen showed involvement by viable
tumor, were analyzed by the log-rank test.[9] The distributions of categorical patient
characteristics were compared using a Chi-square test. A retrospective cohort design,
wherein subjects were sampled based on whether they did (n=73) or did not (n=333) have an
SLP during IRS-IV treatment, was used to identify the demographic and clinical factors
associated with SLP. A Cox proportional hazards regression model was used to adjust FFS
and OS comparisons between patient groups for possible confounding factors.[10] Because
there were multiple factors which might contribute to differences in FFS and OS, a fully
adjusted model incorporating patient age, TNM stage (1, 2 vs. 3), primary site (favorable vs.
unfavorable), regional lymph nodal status (clinically involved by tumor, or not), tumors’
widest diameter at study entry, tumor invasiveness, and histology (embryonal vs. not
embryonal) was used to assess significance of differences. Simpler models, adjusting only
for factors associated with FFS or OS, were also fit. Results were similar when compared
using the fully-adjusted vs. the simpler models, but the fully-adjusted model comparisons
are quoted below. P values of less than 0.05 were considered statistically significant, unless
otherwise indicated for multiple subgroup comparisons. Analyses were based on data
available by July, 2005.

Follow-up
The median follow-up interval was 9.3 years (range, 2.8 to 12.9 years) for surviving SLP
patients, and was 8.2 years (range, 0.8 to 13.2 years) for the surviving non-SLP patients.

RESULTS
Seventy-nine of the 499 eligible patients (16%) with gross residual, localized RMS or UDS
arising in the bladder/prostate region, head/orbit/parameningeal region, extremity/trunk, or
retroperitoneum/pelvis underwent SLP after beginning chemotherapy but before completing
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it. Seventy-three patients who had their SLP performed prior to completing chemotherapy,
and had sufficient data regarding tumor response, tumor viability, and surgical margins, are
the subjects of this report. We excluded 6 patients from this analysis: 4 patients had
incomplete information regarding response, tumor viability, surgical margins, and type of
SLP (n=1 each); and 2 other patients had multiple missing items. Types of SLP were
categorized as biopsy, excision, or more specifically as indicated.

Types of Second-Look Procedure by Primary Site Group
Bladder/Prostate (n=27). In patients with these tumors, cystoscopic biopsies were often
performed at multiple intervals.[11] In that case, if an open surgical procedure had been
performed prior to completing chemotherapy, the results of that procedure were considered
the important SLP to report due to the larger amount of tissue removed, rather than results of
previous cystoscopic biopsies. If no open procedure had been performed, the first biopsy
showing the best response (CR, PR, or NR) achieved prior to completing chemotherapy was
the procedure reported, provided that that response was maintained on subsequent biopsies,
if performed, in the absence of definite relapse. SLPs in bladder/prostate patients consisted
of biopsy (n=14), tumor excision (n=5), partial cystectomy (n=2), exenteration (n=2); plus
total cystectomy, laparotomy and biopsy, prostatectomy, and transurethral resection (n=1
each). Median time to SLP after study entry was 24 weeks (range, 4–55 weeks; the last was
delayed to allow recovery from previous toxicity). Head/Orbit/Parameningeal (n=22).
Types of SLP in these patients included biopsy (n=15) and tumor excision (n=7). Median
time to SLP was 22 weeks (range, 7–37 weeks). Extremity/Trunk (n=14). Types of SLP in
these patients consisted of tumor excision (n=12) and exploration and biopsy (n=2). Median
time to SLP was 10 weeks (range, 9–28 weeks). Retroperitoneum/Pelvis (n=10). SLPs in
these patients included tumor excision (n=7), laparotomy and biopsy (n=2) and transrectal
biopsy (n=1). Median time to SLP was 20 weeks (range, 10–42 weeks).

Results of SLP by Primary Site Group
Table 1 shows information about primary sites, initial tumor size (widest diameter), clinical/
radiographic response prior to SLP, tumor viability, timing of SLP as related to RT status,
sites of first failure, and the overall survival status of the patients. Median tumor sizes
ranged from 4 cm to 12 cm, with the smallest ones in the head/orbit/parameningeal patients
and the largest in the retroperitoneal/pelvic patients. The majority of the bladder/prostate
patients and head/orbit/parameningeal patients received RT prior to SLP, while less than
half of the other patients were so treated. Rates of clinical/radiographic complete response
prior to SLP were 10/27 (37%) in bladder/prostate patients, 3/22 (14%) in head/orbit/
parameningeal patients, 1/14 (7%) in extremity/trunk patients, and 0 in 10 retroperitoneal/
pelvic patients (0%). Sixty-seven percent of the patients with bladder/prostate and 64% of
patients with head/orbit/parameningeal tumors had no viable tumor found at SLP, while only
20% to 21% of the patients with retroperitoneal/pelvic and extremity/trunk tumors had no
viable tumor at SLP, respectively (P=0.005). The five-year survival rates were 89% in
bladder/prostate patients, 91% in head/orbit/parameningeal patients, 60% in retroperitoneal/
pelvic patients, and 48% in extremity patients (P=0.003).

Timing of the SLP and Relationship to Treatment with RT
Most SLP procedures (64/73, 88%) were accomplished before week 36. The others were
performed before (n=8) or after (n=1) 43 weeks; the last patient’s chemotherapy had been
delayed to allow recovery from prior toxicity. Forty-one of 59 patients given RT (69%) had
SLP after completing RT, and 18 had SLP prior to receiving RT. Fourteen patients received
no RT during their treatment program, in violation of the protocol, but they remained on
study to obtain follow-up information.
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Results of Pre-SLP Imaging and Clinical Examinations and Correlation with Treatment and
Pathologic Findings

Clinical/Radiographic Complete Response (CR). Fourteen patients had complete
disappearance of tumor by radiographic imaging and/or clinical examinations before SLP.
Of these, 13 patients (93%) had no viable tumor detected in the SLP specimen; 1 patient
with a bladder tumor still had viable tumor. Less Than Clinical/Radiographic Complete
Response. Fifty-nine patients had a residual mass, including two with retroperitoneal/pelvic
tumors (n=1 each) who developed locally PD just before the SLP. Twenty-four of these 59
patients (41%) had no viable tumor detected. Mature rhabdomyoblasts were found in
specimens obtained from six patients with bladder/prostate tumors, but were not considered
viable tumor, in view of reports that they are differentiated cells and are usually not frankly
malignant.[6] One of these six patients developed biopsy-proven recurrent sarcoma in the
epigastric region 3 years after diagnosis of a localized prostate tumor and died ten months
later. Another patient developed local (prostate) and distant (lung) disease 2.3 years after
diagnosis and died approximately 5 months later. The other four patients with mature
rhabdomyoblasts were continuously relapse-free and alive at 5 to 11 years after beginning
treatment. The remaining 35 patients (59%) with less than CR had viable tumor in the
specimen. These included patients with bladder/prostate, head/orbit/parameningeal, and
retroperitoneal/pelvic primaries (n=8 each) plus 11 with extremity/trunk primaries. The rates
of patients with viable tumor at SLP by primary site were 9/27 (33%) with bladder/prostate
lesions, 8/22 (36%) with head/orbit/parameningeal lesions, 11/14 (79%) with extremity/
trunk lesions, and 8/10 (80%) with retroperitoneum/pelvis lesions.

Patients Without Viable Tumor—Thirty-seven patients had no viable tumor in the SLP
specimens, including 27 of the 37 patients (73%) who received RT prior to SLP and 10 who
received no RT prior to SLP.

Patients With Viable Tumor—Thirty-six patients had viable tumor, including one with
no detectible mass before SLP (but with tumor detected in the SLP specimen), and 35
patients with residual masses at the time of the SLP, including 2 with local progression
before RT. Thirteen patients (36%) received RT before the SLP, 14 (39%) received RT after
the SLP, and 9 (25%) received no RT during their treatment program.

Considering only the 59 irradiated patients, the likelihood of finding viable tumor at SLP
was 13 of 41 (32%) in patients given RT before SLP, compared to 14 of 18 (78%) in
patients who received RT after SLP (P=0.001).

Surgical Margins—Of the 36 patients with viable tumor at SLP, 15 patients had complete
excisions with negative margins, 18 had grossly complete excisions with microscopic
tumor-involved margins, and 3 were left with gross residual tumor. Patients with no viable
tumor were considered to have negative margins.

Failure-Free Survival (FFS) and Overall Survival (OS) Rates
The respective five-year FFS rates among patients without viable tumor at SLP compared to
those with viable tumor were 81% and 53%, and the corresponding five-year OS rates were
89% and 67%. Over the entire follow-up period, after adjusting for age, stage, primary site,
tumor size, tumor invasiveness, regional lymph node status, and histology, failure-free
survival was significantly prolonged in patients with no viable tumor (HR=0.38 for no
viable vs. viable tumor, P=0.05, 95% Confidence Interval [CI] = 0.15 to 0.99). Overall
survival was prolonged, although not significantly (HR=0.42 for no viable vs. viable, P=0.2,
95% CI = 0.12 to 1.41), based on comparisons adjusted for age, stage, primary site, tumor
size, tumor invasiveness, regional lymph node involvement, and histology. Figures 1 and 2
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show the FFS and OS curves graphically. Only one death occurred more than six years after
study enrollment. Five-year FFS rates of the 36 patients with viable tumor, according to
status of the tumor margins after SLP, were 39% for 18 subjects with microresidual, tumor-
involved margins, 67% (2 of only 3 patients) for subjects with gross residual tumor, and
67% for 15 subjects with complete tumor removal. The FFS rates were lower among
subjects with positive margins or gross residual tumor (n=21) compared to subjects with
microscopically complete tumor removal (n=15) after adjusting for age, stage, primary site,
tumor size, tumor invasiveness, regional lymph node involvement, and histology (HR=3.95
for positive margins and gross residual tumor vs. complete tumor removal, P=0.04, 95% CI
= 1.04 to 15.05).

Local Control
Table 2 shows local control rates related to tumor viability at SLP and whether RT was
administered during the treatment period. The variable timing of RT delivery and differing
patient and disease factors could confound comparisons of local failure rates among the RT
delivery groups (RT given before or after SLP, or no RT at all). Therefore, no formal
statistical comparison was made beyond a descriptive summary. Patients with no viable
tumor had the best local control rates, with or without RT. Patients with viable tumor had
inferior local control rates, especially when RT was never given.

Among the 14 patients who never received irradiation during their IRS-IV treatment
program, none of the 5 with no viable tumor at SLP developed recurrent disease. Of 3 with
viable tumor but negative margins, one relapsed locally and died. Each of the 6 with viable
tumor and positive margins relapsed: 4 locally (1 survived) and 2 distantly (1 had relapsed
locally simultaneously; both died).

Types of Recurrence and Relation to RT and Tumor Viability, Table 3
Twenty-four patients developed recurrent disease, including 2 bladder/prostate patients with
CR before SLP and no viable tumor, 17 with PR, 3 with NR, and 2 with local PD. Seventeen
patients (71%) had received RT and 7 had not. Seventeen patients had viable tumor and 7
had no viable tumor. Seventeen of the 24 patients (71%) died. The seven remaining patients
were alive at 6 to 11 years after study entry, including 5 of 13 with isolated local recurrence,
1 of 3 with regional lymph node recurrence and 1 of 8 with distant metastases. Six of the 7
survivors had received RT before (n=5) or after (n=1) the SLP. None of the 4 patients with
simultaneous local and distant metastases survived. The cumulative incidence rates of
failure at 5 years from the date of SLP were: any local recurrence, 23%; regional lymph-
node recurrence, 4%; and distant metastases, 11%. The local failure rates were 39% in the
36 patients with viable tumor and 8.5% in the 37 patients without viable tumor (P=0.001).
Regional and distant failure rates were 5.5% and 10.5% in those with viable tumor and 3%
and 11%, respectively, in patients without viable tumor (P=0.4 and 0.7, respectively).

Comparison of Primary Tumor Sites Among Patients Who Did or Did Not Undergo SLP
Prior to Completing IRS-IV Treatment, Table 4

There was a significant difference in the primary site distributions among the 73 SLP
patients and 333 non-SLP patients (P<0.001, overall Chi-square test). Pair-wise testing at a
0.01 alpha level, to account for the multiple comparisons, suggested that there was no
significant difference in the proportions of patients with retroperitoneum/pelvis primaries in
the SLP and non-SLP groups, but the SLP patients had a marginally greater proportion of
extremity/trunk primaries, a significantly smaller proportion of head/orbit/parameningeal
primaries, and a significantly larger proportion of bladder/prostate primaries than the non-
SLP patients. Thus the SLP patients had a significantly greater proportion of tumors arising
at unfavorable sites compared to the non-SLP patients.
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Stage, Tumor Size, Histology, Invasiveness, Regional Lymph Node Status, and Patients’
Age

The SLP patients had significantly more Stage 3 tumors (unfavorable site and tumor size
>5cm and/or regional lymph node tumor involvement) than the non-SLP patients (P=0.005).
Therefore, SLP patients were considered likely to have a worse prognosis than non-SLP
patients. However, similar distributions were noted for the percentage of patients with
embryonal RMS (SLP, 64% vs. non-SLP, 66%), percentage with non-invasive tumors (SLP,
29% vs. non-SLP, 33%), percentage with regional lymph node involvement (SLP, 18% vs.
non-SLP, 20%), and age 1–9 years at diagnosis (SLP, 67% vs. non-SLP, 68%); P values
were between 0.5 and 0.9 for these comparisons.

Failure-Free Survival (FFS) and Overall Survival (OS) Rates Among Patients Who Did or
Did Not Undergo SLP

The FFS and OS distributions did not differ significantly between the groups of patients
before or after (P=0.5 to 0.6 respectively) adjusting for age, stage, primary site, tumor size,
tumor invasiveness, regional lymph node status, and histology. The FFS rates at 5 years
were 67% for the SLP patients and 74% for the non-SLP patients (unadjusted hazard ratio
(HR) = 1.18 for the SLP cohort vs. the non-SLP cohort, P=0.5, 95% CI = 0.76 to 1.86;
adjusted HR = 1.12 for the SLP cohort vs. the non-SLP cohort, P=0.6, 95% CI = 0.70 to
1.79). The 5-year OS rates were 79% for the SLP patients and 78% for the non-SLP patients
(unadjusted HR = 0.89 for SLP vs. non-SLP, P=0.6, 95% CI = 0.52 to 1.49; adjusted HR =
0.83 for SLP vs. non-SLP, P=0.5, 95% CI = 0.48 to 1.42).

DISCUSSION
This experience indicates that results of clinical/radiologic studies can be misleading with
regard to presence of viable tumor, especially in patients who still have a residual mass after
some period of treatment. Nearly half of the IRS-IV patients with residual tumors had no
viable tumor found in the SLP specimen. It is important that patients with no viable tumor
found at SLP had better failure-free survival rates than the group with viable tumor at SLP.
Viable tumor was found most often in patients with extremity/trunk and retroperitoneum/
pelvis sarcomas. In addition, patients with viable sarcoma had improved failure-free survival
rates when residual viable tumor was removed completely at SLP, compared to patients left
with microscopic or gross tumor after SLP (P=0.04). However, the similar overall survival
rates among the 73 SLP patients compared to the 333 non-SLP patients indicate that
performing SLP prior to completion of therapy did not improve patients’ survival rate.

The unfavorable outlook for patients with residual viable tumor and positive margins has
been noted previously. The IRS-III protocol (1984–1991) recommended performing an SLP
in patients with localized, gross residual sarcoma (except those with orbit and head tumors)
whose mass had not disappeared after 20 weeks of chemotherapy along with RT, which was
given to most patients during weeks 9 to 14.[3] A preliminary review of 109 IRS-III patients
who underwent SLP around week 20 was presented in 1991.[12] Eighty-eight percent of
patients in clinical/radiographic CR had no detectible tumor; their 3-year survival rate was
85%. Seventy-five percent of the partial responders (defined as ≥50% tumor shrinkage)
were also free of detectible tumor, and 28% of the remainder were rendered tumor-free
surgically; their 3-year survival rate was 83%. However, the 3-year survival rate of 14
patients with viable tumor and positive margins was only 62% (no P value was provided).
[12]

Several papers from European oncologists discuss SLP and prediction of outcome in young
patients with soft-tissue sarcoma according to response during treatment. None addresses
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tumor viability as a prognostic factor specifically, however. An investigation of SLP in 87
patients with localized, gross residual RMS enrolled on the German CWS-81 Protocol was
published in 1989.[13] Response was assessed by CT scans and/or ultrasonography at week
7–9 and by biopsy or resection at week 16 following chemotherapy. RT was administered
later according to the amount of residual tumor. Twenty-three patients (26%) had a clinical
complete response (CCR) at week 7 to 9, and 25 (29%) had a good partial response (PR),
defined as ≥67% shrinkage. Event-free survival rates were 95% in patients with CCR at
week 7–9 and 61% in those with PR ≥67%. The 48 patients with CCR or good PR had a
77% EFS rate at five years, compared to an EFS rate of 31% in 26 with <67% shrinkage at 7
to 9 weeks (P=0.006).

The International Society of Pediatric Oncology (SIOP) MMT-84 study reported 38 patients
with localized, gross residual RMS at sites other than the cranial parameningeal region in
1994.[14] The patients underwent biopsy for confirmation of their CCR after treatment with
VAI chemotherapy for 3 to 6 courses. Thirty-six patients (95%) had biopsies showing no
tumor cells. However, probably because RT was not routinely administered thereafter, 18
patients (50%) developed a local recurrence. The local recurrence rate was 48% for a similar
group of patients who were neither biopsied nor radiated.[14]

In 2003, 125 patients with gross residual intraabdominal RMS were reported.[15]
Progression-free survival at 10 years was 73% in 15 patients who had complete excision
with RT, compared to 40% to 48% in patients with complete excision but no RT (n=14), or
incomplete or no excision with or without RT (n=99). Similar findings were published from
Italy in 2008. Eight of 27 patients (30%) who underwent SLP at a variety of sites but were
never radiated had a local relapse, compared to only 1 of 12 (8.3%) who received RT before
or after the SLP (P=0.14).[16] These data are similar to ours in showing the necessity of
administering radiation therapy to achieve optimal local control in patients with localized,
gross residual sarcoma.

Other information from IRS-IV has suggested that a residual mass after completion of
therapy in patients who entered the protocol with localized, gross residual disease did not
convey a significant risk of later treatment failure. Of 419 patients eligible for evaluation,
341 (81%) achieved a complete response, and 78 achieved a partial or no response by the
end of protocol therapy.[17] The failure-free survival rates were similar, 80% vs. 78%, in
those with CR vs. PR/NR, P=0.4. Overall survival and local, regional, and distant recurrence
rates were also similar in the two groups. The authors found viable tumor in only 50% (n=8)
of the 16 informative patients who underwent biopsy or resection of residual masses after
completing treatment. The numbers were small, but there was no evidence that removing the
residual mass improved outcome. No statement was made regarding tumor viability in the
30 complete responders who had an SLP.[17] They and we agree that it is difficult to
recommend performing an SLP in patients whose mass disappears prior to or after
completing therapy, because the great majority of those patients will have achieved a
pathologic complete response.

The successor IRSG-V/Children’s Oncology Group Soft Tissue Committee protocols D9602
(for low-risk patients) and D9803 (for intermediate-risk patients) advocated considering to
perform an SLP at approximately week 12 after beginning chemotherapy in patients with
localized, gross residual sarcoma, in an attempt to reduce the dose of subsequent RT to the
primary site. Analysis of those data should provide more information about the usefulness of
SLP to help define the appropriate RT dose for selected patients with localized, gross
residual RMS and UDS.
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There are several caveats in interpreting the data presented here. This report is a
retrospective review of relatively small numbers of selected patients, and there may be
variables other than those considered which could have influenced outcomes. Criteria for
choosing to perform an SLP were not stated in the IRS-IV protocol, and may have varied
among different teams of oncologists. Only a randomized study, difficult to perform, could
yield definitive data about this point. Thus the ultimate benefit to patients of having an SLP
is still somewhat unclear. Based on these data, SLP may be considered more appropriate for
patients who have residual extremity/trunk and retroperitoneum/pelvis tumors rather than
head/orbit/parameningeal and bladder/prostate tumors, because in this series, the former
were more likely to have viable tumor in the residual mass. Future studies of similar patients
should include performing serial positron-emission tomographic (PET) scans, before and
after initiating treatment, to assess viability of residual masses and to correlate scan results
with pathologic examination of specimens obtained at SLP.
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Figure 1.
Failure-Free Survival of 73 IRS-IV Patients Who Underwent Second-Look Procedures Prior
to Completion of Treatment, by Tumor Viability Status
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Figure 2.
Overall Survival of 73 IRS-IV Patients Who Underwent Second-Look Procedures Prior to
Completion of Treatment, by Tumor Viability Status
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