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Abstract

Background: Most children with intermediate risk rhabdomyosarcoma (RMS) have gross 

disease (Group III) at the initiation of chemotherapy. Delayed primary excision (DPE) after 

induction chemotherapy allows for a reduction in adjuvant radiation dose, but with the risk of 

potential surgical morbidity. The aims of this study were to compare outcomes for Group III RMS 

with and without DPE and assess surgical morbidity.

Methods: The study included 369 Clinical Group III patients at sites amenable to DPE from 

intermediate-risk COG studies D9803 (encouraged DPE) and ARST0531 (discouraged DPE).

Results: Primary tumor site was bladder/prostate (136, 37%), extremity (97, 26%), trunk (24, 

7%), retroperitoneum (91, 25%), or intrathoracic/perineum/perianal (21, 6%). DPE was performed 

in 112 (53.9%) in D9803 and 26 (16.2%) in ARST0531 (p<0.001) with loss of vital organ or 

function in 30/138 (22%). DPE allowed for reduction in RT dose in 81% (110/135) of patients 

(51% to 36 Gy, 30% to 42 Gy). DPE patients had improved unadjusted overall survival (p=0.013). 

In adjusted regression analysis, risk of death (HR 0.71, 95% CI 0.43–1.16) was similar for DPE 

and no-DPE and was improved for the subset of patients with tumors of the trunk and 

retroperitoneum (HR 0.44; 95% CI 0.20–0.97).

Conclusion: Patients with Group III RMS have equivalent or improved outcomes with DPE and 

decreased RT dose for definitive local control. The choice of local control modality should weigh 

the potential morbidity of surgery versus that of higher dose irradiation.

Lay Summary:

Most children with rhabdomyosarcoma, a tumor of muscle tissue, have residual tumor masses 

when they start chemotherapy. In addition to chemotherapy, these patients may be treated with 

radiation therapy, additional surgery or both. This study examined outcomes of patients who had 

delayed removal of their tumors after initial chemotherapy compared to those who just received 

radiation. Those who had surgery still required radiation, but in 81% of cases the surgery allowed 

for the dose of radiation to be reduced, which may alleviate some of the complications of 

radiation. In about one-fifth of patients this delayed surgery involved removing an important organ 

such as the bladder, or doing an amputation. After accounting for other factors which affect 

survival, the patients who had this delayed surgical excision had equivalent outcomes compared to 

those who had definitive radiation treatment. A subset of the patients – those with tumors in the 

retroperitoneum and trunk – actually had better survival with delayed surgery.

Precis:

In this study of 369 children with Group III rhabdomyosarcoma, 37% underwent delayed primary 

excision allowing for reduction in radiation dose in 81% of cases. This approach resulted in overall 

equivalent outcomes compared to patients who had definitive radiotherapy, and improved 

outcomes in the subset of patients with trunk and retroperitoneal tumors.
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Introduction

Rhabdomyosarcoma (RMS) accounts for 3% of all pediatric cancers.1 The survival for 

children with RMS has improved over the last five decades even as the chemotherapy 

backbone has remained relatively unchanged. The multimodal treatment of pediatric RMS 

includes chemotherapy and surgery and/or radiation therapy (RT) for local control. However, 

approximately half of survivors of childhood sarcoma has at least one major adverse health 

status outcome as a result of therapy.2–4 Considerable recent effort has therefore been placed 

on optimizing risk stratification and modulating treatment intensity to reduce treatment 

morbidity.

The initial surgical approach for RMS includes primary excision only if it is anticipated to 

achieve complete resection without significant functional or cosmetic sequelae. This 

approach has been unchanged across multiple treatment protocols spanning several decades. 

With this approach, the majority of patients with RMS have gross disease at the start of 

chemotherapy (Clinical Group III) and are classified as intermediate risk. The local control 

paradigm for these patients has continued to evolve. In the IRS-IV protocol, Group III 

patients had excellent rates of local control with definitive RT (50.4 vs 59.4 Gy). D9803 

examined the possibility of selectively decreasing the RT dose to 36 Gy for those with no 

evidence of disease, 41.4 Gy with microscopic residual disease, and 50.4 Gy with gross 

residual disease after delayed primary excision (DPE) at amenable sites. These RT doses 

were extrapolated from historical experience based on patients with upfront gross excision, 

where doses of 36–41.4 Gy were utilized, and where doses >40 Gy were superior for 

patients with microscopic residual disease. A total of 84% of those who had DPE were 

eligible for RT dose reduction and 79% of pathology specimens contained viable tumor. The 

local 5-year failure rate in D9803 after DPE and modulated radiation dose (0% for bladder 

dome, 7% for extremity and 20% for trunk) was similar to results from IRS-IV that utilized 

definitive RT for local control 5. Subsequently on Children’s Oncology Group (COG) 

ARST0531, DPE was discouraged because the study investigated early initiation of RT at 

week 4. Additionally, on that study, the cumulative dose of cyclophosphamide was 

significantly reduced. Local control rates on ARST0531 were inferior to those achieved in 

the prior D9803 study for patients with embryonal RMS, although it remains unknown 

whether that was due to the decreased intensity of chemotherapy, alteration in radiation 

schedule, and/or decreased use of DPE 6.

The primary aim of this study was to determine the effect of DPE on local failure and OS for 

the subset of patients with Group III RMS in anatomic locations amenable to DPE with an 

analysis controlled for the factors shown to be associated with the use of DPE, including 

study protocol (D9803 or ARST0531). The secondary aim was to determine rates of surgical 

morbidity, including loss of function or vital organ with DPE.

Methods

Patient Populations and Therapeutic Protocols

Patients from COG studies D9803 (1999–2005) and ARST0531 (2006–2012) with primary 

bladder/prostate, extremity, retroperitoneal, trunk, intrathoracic and perineal tumors were 
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included. Clinical group was assigned prior to the initiation of chemotherapy. The analysis 

was restricted to 369 Clinical Group III patients (biopsy only or gross residual disease after 

resection without distant metastases). Median follow-up for the patients who remained alive 

was 5.9 years (range: 0.13–13.5 years) from study enrollment. Operative and pathology 

reports from the treating institution were reviewed to determine DPE procedures, associated 

loss of vital organ or function and pathologic findings of residual viable tumor in the DPE 

specimen. Central review of pathology specimens was not performed.

Details of the chemotherapy treatment have been previously published.7, 8 Briefly, for 

D9803, patients were randomized to standard VAC (vincristine, dactinomycin, and 

cyclophosphamide) chemotherapy or VAC alternating with vincristine, topotecan, and 

cyclophosphamide (VAC/VTC); for ARST0531 vincristine and irinotecan (VI) alternating 

with VAC. All treatment arms were combined for our analysis because there were no 

significant differences in outcomes by treatment arm within each study.

Local control regimens were different between D9803 and ARST0531. For D9803 clinical 

group III patients at these primary sites, local RT began after week 12.9 A dose of 50.4 Gy 

was used for definitive treatment of clinical group III tumors. By protocol design, patients 

with clinical group III tumors of the bladder dome, extremity, or trunk (including thorax, 

abdomen, and pelvis) were candidates for DPE at week 12 if the primary tumor appeared 

resectable. Those who had complete resection with negative margins (R0) then received 36 

Gy, whereas those with microscopic residual (R1) or biopsy confirmation of complete 

response received 41.4 Gy. Patients with gross residual disease after delayed surgery 

received the full 50.4 Gy postoperatively. In contrast, on ARST0531 for patients > 24 

months of age, definitive RT was the planned local control modality. Delayed primary 

resection before or after RT was allowed but not encouraged. For patients ≤ 24 months, 

individualized local control approaches for surgical resection and RT, were permitted. 

However, adherence to the RT algorithm whenever possible for patients < 24 months was 

encouraged. RT at a dose of 50.4 Gy started at week 4.

Some patients also had a surgical procedure during the last treatment period (week 30–42) or 

after relapse. These end-of-therapy procedures were excluded from the DPE analysis.

Definition of Treatment Response

In both D9803 and ARST0531, response was categorized by the best response achieved and 

was determined by radiographic measurement of tumor. Response was assessed at week 12 

using two dimensional measurements in D9803 and at week 15 using three dimensional 

measurements in ARST0531. Complete response (CR: complete resolution of disease), 

partial response (PR: 50% decrease in the sum of the products of the maximum 

perpendicular diameters of measurable lesions on D9803; at least 64% reduction in 3-

dimensional tumor volume compared to baseline on ARST0531), or no response (NR: less 

than PR and no more than 25% increase in the sum of the products of the maximum 

perpendicular diameters of measurable lesions on D9803 or 40% increase in tumor volume 

on ARST0531) was determined by local institutions without central imaging review. Local 

failure was defined as progression or relapse at the primary tumor site as a first event, 

including those with concurrent local plus regional or distant failure. OS was defined as the 
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time from diagnosis to death from any cause. OS for participants who had not experienced 

the event of interest were censored at the patient’s last contact date.

Statistical Analysis Methods

The distributions of categorical participant characteristics were compared between the 

groups using the Fisher’s exact test. OS probabilities were estimated using the method of 

Kaplan and Meier with confidence intervals estimated by the Peto-Peto method and were 

compared between groups using the log-rank test.10 A Cox proportional hazards regression 

model was used to adjust comparisons based on covariates which varied significantly 

between the DPE and no-DPE groups, including study, age group (<1, 1–9, 10+) and gender 

as covariates. Because of the heterogeneous outcomes of tumors at different anatomic sites, 

subset analyses were performed, limited to patients with (1) extremity, (2) bladder-prostate, 

and (3) remaining anatomic site tumors. Cumulative incidence of local failure was estimated 

using a subdistribution proportional hazards analysis**, with regional/distant failures, 

second malignancy, and death as competing risks. The site of first recurrence was defined as 

local if the tumor recurred at the site of primary disease +/− regional or distant; as regional if 

regional lymph nodes were involved +/− distal recurrence; and as distant if any metastatic 

disease was present at recurrence in the absence of local or regional disease. Follow-up was 

current as of December 31, 2018.

Results

The study population included 369 Group III patients from D9803 (n=208) and ARST0531 

(n=161). The primary site was bladder/prostate in 136 (37%), extremity in 97 (26%), trunk 

in 24 (7%), retroperitoneum in 91 (25%), intrathoracic in 4 (1%), and perineum/perianal in 

17 (5%). DPE was performed in 112 (53.9%) patients in D9803 and 26 (16.2%) patients in 

ARST0531 (p<0.0001). Clinical factors between patients who did and did not undergo DPE 

are compared in Table 1. Participation on D9803 (p<0.0001), younger age (p=0.03) and 

female gender (p=0.0079) were associated with increased likelihood of DPE.

Surgical outcomes for patients who underwent DPE on D9803 and ARST0531 are compared 

in Table 2. There was no difference in completeness of resection, findings of viable tumor at 

surgery, or procedure type between studies. Approximately 80% of DPE patients achieved 

R0 (50–52%) or R1 (30%) resection, which allowed for a reduction in RT dose (50% to 

36Gy and 30% to 42Gy). Incomplete (R2) DPE occurred in 29% of bladder/prostate 

attempts, but only 5% of extremity tumor attempts. Approximately 80% of DPE specimens 

contained viable tumor. Of all DPE procedures performed only 15% were biopsy and the 

remaining 85% were excisional resections.

Although DPE was much less common in ARST0531, there was a significantly higher risk 

of loss of vital organ or function on that study (p=0.006). Across the two studies, this loss of 

organ and/or function occurred in 31% of bladder/prostate DPE patients (13 cystectomy or 

cystoprostatectomy, 1 hysterectomy, 1 anterior exenteration); 20% of extremity DPE patients 

(6 amputation procedures, 3 wide excisions with functional deficits), 50% of perineal DPE 

patients (2 with colorectal resection and permanent stomas), and 12% of retroperitoneal DPE 

patients (4 with resection of bladder, uterus, and/or ureter). No cases of loss of vital organ or 
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function were clearly attributable to unexpected surgical morbidity as opposed to planned 

resectional procedures.

In the univariate OS analysis, patients who underwent DPE had improved survival compared 

to those who did not undergo DPE (Figure 1; p=0.013). This held true for the subset of 

patients with extremity tumors (p=0.035), and non-BP/non-extremity tumors (p=0.032). 

However, survival was similar with and without DPE for patients with bladder/prostate 

tumors (p=0.97). Survival also was similar with and without DPE for patients who were 

FOX01+ (p=0.15). When accounting for factors that differed significantly between the DPE 

and no-DPE groups, including the study on which the patient was enrolled, there was no 

difference in the risk of death for the entire cohort, bladder/prostate subset, nor extremity 

subset for patients with and without DPE (Table 3). However, for patients with non-BP/non-

extremity tumors (a group which was largely composed of trunk and retroperitoneal tumors), 

DPE was still associated with a significantly reduced risk of mortality (HR 0.42; p=0.042).

The univariate competing risk analysis for local failure demonstrated that patients with 

extremity tumors had better outcomes (p=0.03) with DPE, however at other sites DPE did 

not impact local failure rates (Figure 2). Local failure rate also was similar with and without 

DPE for patients who were FOX01+ (p=0.78). After adjusting for potential confounding 

factors, the adjusted risk of local failure was comparable between the DPE and no-DPE 

groups for the entire cohort and all subsets by primary type (Table 4). Undergoing DPE did 

not have an overall impact on the site of first failure (Table 5). First failure was local (with or 

without additional regional or metastatic disease) in 77% of patients who underwent DPE 

and 60% of patients who did not undergo DPE (p=0.12).

Discussion

In this pooled analysis of patients with Group III RMS from the two most recent 

intermediate risk COG studies, children who underwent DPE combined with reduced-dose 

RT had at least equivalent outcomes compared to those who had definitive RT for local 

control. Although DPE is associated with moderate morbidity from resection of vital organs, 

including cystectomy and extremity amputations, the reduction in RT dose has potential 

long-term benefits. Decreased radiation dose and volume have been advocated as ways to 

minimize RT associated toxicity and complications.

In a previous study of 161 group III patients from D9803 with bladder dome, extremity and 

trunk tumors, 73 (45%) underwent DPE and had a reduction in radiation dose based on the 

completeness of resection 5. These patients were compared to a historic control of patients 

from IRS-IV who had a similar chemotherapy backbone treated with definitive RT, with no 

recommendation for DPE or contingency for reduction in the dose of RT based on the 

completeness of DPE. The local 5-year failure rate after DPE and reduced radiation dose 

(0% for bladder dome, 7% for extremity and 20% for trunk) was similar to IRS-IV. In a 

European study of 51 children with chest wall or intrathoracic RMS, patients who 

underwent DPE were more likely to achieve an R0 resection, and achieving a delayed R0 

resection was associated with improved survival 11. These patients received between 36–

50.4 Gy of radiation dependent upon completeness of DPE. Delayed surgery was also 
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frequently utilized for patients with bladder and prostate tumors in the European 

CWS-2002P trial. Twenty of 26 patients treated with chemotherapy and surgery had a DPE, 

and these patients had a 75% 5-year EFS and 65% bladder preservation rate 12. In this study, 

RT was completely omitted for patients who had an R0 DPE, and 44.8 Gy given to those 

with an R1 resection. A prior Italian study of 39 patients with embryonal RMS also 

demonstrated good outcomes with DPE, although local relapses were more common when 

RT was completely omitted 13. All of these studies support the potential benefit of DPE, in 

conjunction with standard chemotherapy +/− RT, in patients with RMS.

The current study builds upon previous COG findings by expanding the cohort of patients 

from D9803 to include all bladder and prostate, intrathoracic, retroperitoneal, trunk and 

extremity primary sites. It also includes patients from ARST0531 with group III tumors in 

these sites for the analysis. DPE was not encouraged in ARST0531 but was performed at the 

discretion of the local treating institution. By pooling data from these two trials, this study 

evaluates the impact of DPE by comparing outcomes between patients with Group III 

tumors at these select primary sites. After controlling for factors which varied significantly 

between the groups who did or did not undergo DPE, we found the risk of local failure was 

comparable with and without DPE at all sites. Overall survival with and without DPE was 

comparable for patients with bladder, prostate or extremity tumors, and improved with DPE 

for tumors at other sites.

Choice of local control modality in children with intermediate risk RMS must balance the 

risks of morbidity from surgery and radiation while also ensuring excellent outcomes. RT is 

associated with significant late effects, particularly in younger children.14–17. Late effects 

from RT are dependent on the treatment dose, tumor site, field size, radiation technique, and 

age of the child at the time of RT. Long-term morbidity from RT for RMS can include 

growth impairment from irradiation of bones, fibrosis from irradiation of soft tissue, and the 

development of second cancers, especially secondary bone sarcomas.4 Many of the other 

late effects seen after RT for RMS are site specific, such as restrictive pulmonary disease 

after RT for intrathoracic tumors;18 edema, atrophy, and impairment in mobility after 

extremity RT;19 and proctitis and urinary dysfunction after pelvic RT.17 As the risk for many 

of these late effects (such as the risk of second cancers) increases linearly with dose,20 

strategies to reduce RT dose (for example, from 50.4 Gy to 36 Gy with DPE) have the 

potential to decrease long-term toxicity from RT. However, surgery can also be associated 

with significant long term morbidity, particularly if vital organs are sacrificed.21 In a 

previous COG trial of children with low risk RMS, reduction of RT dose based upon the 

completeness of upfront surgical resection did not compromise local control or survival.22 

However, for infants with localized RMS, treatment outside of protocol guidelines, often 

with delay or omission of RT, was associated with higher rates of local failure.23

Children with tumors of the bladder and/or prostate illustrate the balance between the 

morbidity of surgery and radiation therapy. Most studies of RMS outcomes rely on 

subjective, often retrospectively-defined, patient history rather than objective data to define 

outcomes. This lack of objective outcomes is compounded by differences in timing of events 

between treatment modalities; while the morbidity of surgery is immediately measurable, the 

full impact of radiation therapy is often delayed by years if not decades. As such, studies 
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with sufficient long-term follow-up are essential for delineating the true morbidity of each 

therapy. For example, a study with a mean follow-up of >20 years found that patients 

undergoing partial resections and radiation therapy had a higher rate of both urinary 

incontinence and long-term need for surgical care as compared to radical resections alone.24 

Small case series with 10- to 15-year follow-up after radical cystoprostatectomy have 

reported excellent continence and normal to moderately reduced erectile function after 

radical cystectomy.25 Additionally a single-center study with objective functional data has 

shown excellent rates of preserved continence and erectile function after partial cystectomy/

prostatectomy followed by brachytherapy. However, on urodynamic assessment, irradiated 

teenagers whose bladders were left in situ were at high risk of detrusor sphincter dyssynergia 

with neurogenic bladder dysfunction. Additionally, female pelvic radiotherapy to treat 

pediatric RMS can contribute to late effects of infertility, proctitis and significant hypoplasia 

of the pelvic bones with complications in 23/24 patients, half of whom required surgical 

correction.17

Overall rates of local failure were higher on ARST0531 compared to D9803 for patients 

with Group III embryonal RMS.6 Differences between the two studies included (1) a 

reduced dose of cyclophosphamide, (2) earlier initiation of RT, and (3) discouragement of 

DPE on ARST0531 compared to D9803. The current analysis was controlled for study in 

order to minimize confounding findings based on the fact that more of the DPE patients 

came from D9803. However it is also possible that the lower rates of DPE on ARST0531 

may be a factor explaining differences in local failure rates between the two studies.

This study has several important limitations, some of which have already been discussed. 

Importantly, ARST0531 and D9803 were sequential clinical trials conducted in different 

decades and patients within each trial were not randomized to undergo DPE or not. The 

cohort of patients who underwent DPE comes predominantly from the D9803 study. 

Furthermore, patients on D9803 had better rates of local control than those on ARST0531, 

which may bias results towards DPE although this should have been controlled in the 

regression analysis. It is also likely that patients who underwent DPE differed from those 

who did not, specifically that their tumors were larger or more aggressive than patients who 

did not undergo surgery. However, it is also possible that DPE was withheld for patients with 

more aggressive tumors deemed unresectable. This potential bias is thus likely to have 

biased our data toward the null hypothesis, as we demonstrated. While we did control for 

multiple factors through our multivariable model, no regression model can fully account for 

unknown or unrecognized confounding factors. Additionally, we do not consider this to 

represent the definitive list of anatomic sites appropriate for DPE. For instance, further 

investigation is required to compare the oncologic and functional outcomes for DPE in 

bladder tumors (particularly bladder dome tumors) compared to prostate tumors. Likewise, 

other rare sites such as the uterus and non-parameningeal head and neck locations may be 

appropriate for DPE in some cases. Further effort will also be required to understand the 

success of DPE at different anatomic locations. Higher rates of incomplete (R2) DPE for 

bladder-prostate tumors might suggest that these should be approached more cautiously with 

careful consideration of the feasibility of complete DPE as compared to extremity tumors 

where the risk of incomplete DPE is low.
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In conclusion, children with Group III RMS at primary sites amenable to DPE have 

equivalent or better outcomes with DPE and subsequent reduction in RT dose when 

compared to definitive RT for local control. Given these results, multidisciplinary discussion 

on a case-by-case basis should weigh the risks and benefits of each treatment plan to 

determine the optimal therapeutic approach.
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Figure 1: 
OS curves by the status of DPE for (A) all patients, (B) bladder-prostate, (C) extremity, (D) 

non-BP, non-extremity
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Figure 2: 
Cumulative incidence curves of local recurrence by the status of DPE for (A) all patients 

(p=0.15), (B) bladder-prostate (p=0.93), (C) extremity (p=0.03), (D) non-BP, non-extremity 

(p=0.73)
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Table 1:

Demographics and clinical characteristics by DPE status

DPE (%) No-DPE (%) p-value*

Study <0.0001

 D9803 112 (53.9) 96 (46.2)

 ARST0531 26 (16.2) 135 (83.9)

Age 0.03

 <1 12 (44.4) 15 (55.6)

 1–9 105 (40.5) 154 (59.5)

 10+ 21 (25.3) 62 (74.7)

Sex 0.0079

 Male 72 (31.9) 154 (68.1)

 Female 66 (46.2) 77 (53.9)

Primary tumor site 0.48

 Bladder/prostate 49 (36.0) 87 (64.0)

 Extremity 43 (44.3) 54 (55.7)

 Intrathoracic 2 (50.0) 2 (50.0)

 Perineum/anus 4 (23.5) 13 (76.5)

 Retroperitoneum 33 (36.3) 58 (63.7)

 Trunk 7 (29.2) 17 (70.8)

Tumor size 0.23

 ≤5 cm 44 (42.7) 59 (57.3)

 >5 cm 93 (35.4) 170 (64.6)

 Unknown 1 (33.3) 2 (66.7)

T status 0.19

 T1 79 (40.5) 116 (59.5)

 T2 58 (33.5) 115 (66.5)

 Unknown 1 (100.0) 0

N status 0.23

  No, N0 115 (39.5) 176 (60.5)

  Yes, N1 23 (31.1) 51 (68.9)

  Unknown 0 4 (100.0)

Histology 0.26

 ARMS 40 (33.9) 78 (66.1)

 ERMS 68 (39.5) 104 (60.5)

 BRMS 18 (40.9) 26 (59.1)

 NOS 5 (31.3) 11 (68.8)

 Spindle cell 3 (21.4) 11 (78.6)

 Mixed RMS 4 (80.0) 1 (20.0)
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DPE (%) No-DPE (%) p-value*

Fusion Status 0.11

 FOXO1−1 102 (39.5) 156 (60.5)

 FOXO1+ 23 (29.5) 55 (70.5)

 Unknown 13 (39.4) 20 (60.61)

Response at 12/15 weeks 0.25

 CR 9 (31.0) 20 (69.0)

 PR 75 (48.1) 81 (51.9)

 NR 25 (54.4) 21 (45.7)

 PD 2 (50.0) 2 (50.0)

 Unknown 27 (20.2) 107 (79.9)

End-of-therapy mass excision 1.0

 Yes 12 (36.4) 21 (63.6)

 No 126 (37.5) 210 (62.5)

*
Assuming FOX01− for ERMS, BRMS and Spindle cell.
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Table 2:

Surgical Outcomes from DPE in D9803 and ARST0531

D9803 (%) ARST0531 (%) p-value

Completeness of resection 1.0

 R0 57 (50.9) 12 (52.2)

 R1 34 (30.4) 7 (30.4)

 R2 21 (18.8) 4 (17.4)

Pathologic findings 0.40

 Viable RMS 84 (77.8) 21 (87.5)

 No viable RMS 24 (22.2) 3 (12.5)

Procedure type 0.36

 Biopsy 19 (17.0) 2 (8.0)

 Excision 93 (83.0) 23 (92.0)

Loss of vital organ or function 0.006

 Yes 19 (16.8) 11 (44.0)

 No 94 (83.2) 14 (56.0)
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Table 3:

Cox regression model for OS, adjusted by the effects of study, age, and gender

Patients and regression model Hazard ratio (DPE:no-DPE) 95% CI p-value

All participants, N=369 0.707 (0.432, 1.156) 0.17

BP sites only, N=136 1.816 (0.603, 5.466) 0.29

Extremity sites only, N=97 0.628 (0.275, 1.434) 0.27

non-BP, non-extremity sites only, N=136 0.438 (0.198, 0.970) 0.042
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Table 4:

Competing risk analysis for local failure, adjusted by the effects of study, age, and gender

Patients and regression model Hazard ratio (DPE:no-DPE) 95% CI p-value

All participants 0.725 (0.401, 1.313) 0.29

BP sites only 2.016 (0.588, 6.914) 0.27

Extremity sites only 0.109 (0.006, 1.848) 0.13

non-BP, non-extremity sites only 0.842 (0.357, 1.984) 0.69
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Table 5:

Site of first failure

Site DPE (%) no-DPE (%) p-value

All participants 0.12

 Local +/− regional or distant 24 (77.4) 53 (59.6)

 Regional or distant 7 (22.6) 36 (40.5)

BP sites only 1.0

 Local +/− regional or distant 9 (90.0) 15 (83.3)

 Regional or distant 1 (10.0) 3 (16.7)

Extremity sites only 0.68

 Local +/− regional or distant 2 (25.0) 12 (41.4)

 Regional or distant 6 (75.0) 17 (58.6)

non-BP, non-extremity sites only 0.01

 Local +/− regional or distant 13 (100.0) 26 (61.9)

 Regional or distant 0 16 (38.1)
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