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Abstract

Background and objectives: The impact upon wound healing of targeted molecular therapies, 

when incorporated into neoadjuvant therapy of soft tissue sarcoma, is largely unknown. Here, we 

describe wound complications following addition of pazopanib, a tyrosine kinase inhibitor (TKI), 

to neoadjuvant radiotherapy (RT) +/− chemotherapy for soft tissue sarcoma.

Methods: Wound complications were evaluated on dose-finding and randomized arms of 

ARST1321, a phase II/III study incorporating neoadjuvant RT, +/− pazopanib, +/− ifosfamide/

doxorubicin (ID) for sarcoma therapy.

Results: Of 85 evaluable patients, 35 (41%) experienced postoperative wound complications. 

Most (57%) were grade III. Randomization to pazopanib+RT+ID carried a 50% wound 

complication rate (17/34, with 47% grade III), compared to 22% (5/23) with ID+RT alone. 

In non-chemotherapy study arms, pazopanib+RT resulted in a 59% wound complication rate 

versus 25% for those receiving RT alone. Grade III wound complications occurred among 26% 

(15/58) of all patients receiving pazopanib. Wound complications occurred a median of 35 days 

postoperatively. Some occurred following diagnostic biopsies and at remote surgical sites.

Conclusion: The addition of pazopanib to neoadjuvant chemotherapy and RT resulted in a 

higher wound complication rate following therapy of soft tissue sarcoma. The rate of grade III 

complications remained comparable to that reported in contemporary literature.

Keywords

wound healing; wound complications; sarcoma; neoadjuvant; pazopanib

Introduction

Soft tissue sarcomas (STS) represent a rare, heterogenous group of aggressive tumors with 

over 40 different histologic subtypes. The majority of these subtypes have historically been 
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treated similarly regardless of their specific histology. The treatment for high-grade STS 

is predominantly wide surgical resection up front, or after neoadjuvant chemoradiotherapy 

for unresectable disease, with or without adjuvant radiotherapy; chemotherapy is generally 

reserved for neoadjuvant treatment in the case of unresectable disease, or in the setting 

of more chemoresponsive histologies among patients at high risk for the development of 

distant metastases. Preoperative radiation has been shown to improve rates of local control, 

to decrease the total dose of RT required, and to be associated with improved survival [1–3]. 

However, the use of preoperative radiation is also associated with an increased rate of wound 

complications, which in contemporary reports remain in the range of 22% to 35% [2,4–7].

Given the poor 5-year survival associated with large, high-grade sarcomas, many published 

trials have explored the use of chemotherapy in order to improve outcomes [8]. Response 

to neoadjuvant chemotherapy yields a survival benefit for initially unresected pediatric 

nonrhabdomyosarcoma soft tissue sarcoma (NRSTS), with the best outcomes occurring 

among those able to undergo delayed complete resection [9]. Prior studies from the 

Children’s Oncology Group (COG) have shown that the administration of neoadjuvant 

chemoradiation enables delayed R0/R1 resection among a large majority of risk-stratified 

pediatric patients with unresected NRSTS, achieving equivalent outcomes to those resected 

up front while permitting administration of lower overall radiotherapy doses [10,11]. Still, 

studies in adult patients have reported wound complication rates of 10% to 30% following 

neoadjuvant chemoradiation therapy [12]. Most such studies have utilized traditional 

cytotoxic chemotherapy agents, including ifosfamide and doxorubicin (ID).

Recently, agents that target the multiple signaling pathways involved in tumorigenesis 

across STS subtypes have been explored to enhance the effects of traditional cytotoxic 

chemotherapy. The Vascular Endothelial Growth Factor (VEGF) Receptor, Platelet Derived 

Growth Factor Receptor, and c-Kit pathways are among the most commonly dysregulated 

in STS [13]. The multi-targeted TKI, pazopanib, a potent inhibitor of these pathways, 

improved outcomes in adults with advanced STS, and is approved by the United States Food 

and Drug Administration for therapy of adults with advanced STS [14]. Preclinical studies 

have demonstrated a potential synergistic interaction between pazopanib and conventional 

cytotoxic chemotherapy [15,16]. A limited number of clinical trials in STS combining 

pazopanib and cytotoxic chemotherapy have been conducted [17,18]. However, TKIs and 

other targeted agents of the VEGF pathway have been associated with wound complications 

and delays in wound healing. The TKI, apatinib, demonstrated an 11% grade 3+ wound 

complication rate in patients with advanced sarcoma; and a previous trial evaluating the 

VEGFR inhibitor, bevacizumab, in combination with pre-operative RT in STS, reported a 

20% rate of major wound complications [19,20].

ARST1321 was a phase II/III study in select high-grade soft tissue sarcomas evaluating the 

TKI pazopanib with radiation +/− ID chemotherapy followed by delayed tumor resection in 

both pediatric and adult patients. The objective of this report is to detail the major wound 

complications observed with this protocol.
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Materials and Methods

Study Design and Participants

ARST1321 was an open-label, phase II/III, randomized clinical trial conducted jointly by 

the Children’s Oncology Group and NRG Oncology as part of the National Cancer Institute 

Clinical Trials Network (NCTN) (NSC# 737754, IND# 118613). Accrual was drawn from 

multiple National Cancer Institute-supported cooperative groups. Collaboration between 

adult groups and COG enabled the participation of adult patients as well as children age 2 or 

older. Other eligibility criteria have been detailed elsewhere [21].

Patients with newly diagnosed, potentially resectable (but initially unresected) non-

rhabdomyosarcoma soft tissue sarcomas of the extremity and trunk were enrolled onto 

either a “chemotherapy” cohort or a “non-chemotherapy” cohort. The chemotherapy 

cohort was open to patients with tumors over 5 cm in size, of grade 2 or 3 

by the Fédération Nationale des Centres de Lutte Contre le Cancer (FNCLCC) 

grading system, with the following histologies: synovial sarcoma, angiosarcoma, adult 

fibrosarcoma, mesenchymal chondrosarcoma, leiomyosarcoma, liposarcoma (excluding 

myxoid liposarcoma), undifferentiated pleomorphic sarcoma, embryonal sarcoma of the 

liver, and unclassified STS too undifferentiated to be placed in a specific pathologic 

category.

The non-chemotherapy cohort was open to patients with grade 2 or 3 tumors of any size, 

of the remaining non-rhabdomyosarcoma histologies adopted from the 2013 World Health 

Organization Classification of STS, intermediate (rarely metastasizing) and malignant 

tumors [22].

The trial was approved by the Pediatric Central Institutional Review Board of the National 

Cancer Institute and by the institutional review boards of each participating institution, as 

required. Procedures followed were in accordance with the ethical standards of the Helsinki 

Declaration of 1975, as revised in 1983, and informed consent was obtained from each 

patient or parent/guardian (with patient assent as appropriate).

Procedures—In an initial, nonrandomized phase of this trial, we assessed dose-

limiting toxicities for children and adults receiving pazopanib in combination with 

chemoradiotherapy or with RT [23]. Once dose levels were established to carry forward 

into the randomized portion of the study, subsequent patients eligible for the chemotherapy 

cohort were randomized to neoadjuvant therapy with ID and 45 Gy RT at 1.8 Gy per fraction 

starting at Week 4 with (Regimen A) or without (Regimen B) concurrent pazopanib at a 

daily dose of 350 mg/m2 for pediatric patients and 600 mg for adults. Surgical resection 

was performed at Week 13. Patients receiving pazopanib had the drug discontinued for at 

least seven days prior to surgery. Postoperative continuation of the assigned therapy resumed 

at Week 16. Completeness of surgical resection was determined by review of pathology 

reports. R0 resection was defined as microscopic absence of tumor on the inked margins 

regardless of the proximity of tumor cells to the margin. For patients with gross residual 

disease (R2 resection), a postoperative boost of 21.6 Gy at 1.8 Gy per fraction RT was 

required (cumulative dose 66.6 Gy).For patients with involved microscopic margins (R1 
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resection), postoperative boost RT of 16.2 Gy at 1.8 Gy per fraction (cumulative dose 61.2 

Gy) was highly recommended but ultimately at the discretion of the treating physician.

Patients enrolled in the non-chemotherapy cohort, subsequent to the dose-finding phase, 

were randomized to preoperative 50 Gy RT at 2 Gy per fraction with (Regimen C) or 

without (Regimen D) pazopanib at daily doses of 450 mg/m2 for pediatric patients and 

800 mg for adult patients. Pazopanib, for those patients receiving it, began concurrently 

with RT at Week 1. Preoperative RT was completed by the end of Week 5. Definitive 

surgery was performed at Week 10. Patients receiving pazopanib had the drug discontinued 

for at least seven days prior to surgery, with postoperative resumption of pazopanib at 

Week 13. For patients with R2 resection, postoperative boost RT to a dose of 20 Gy at 

2 Gy per fraction was required (cumulative dose 70 Gy). For patients with R1 resections, 

postoperative boost RT at a dose of 16 Gy at 2 Gy per fraction (cumulative dose 66 Gy) 

was highly recommended but optional based on the discretion of the treating physician. 

Postoperative boost RT was administered once the wound had adequately healed (starting 3 

weeks after surgery).

Adverse event reporting:

Standard adverse events were evaluated using the Common Terminology Criteria for 

Adverse Events (CTCAE) versions 4.0 and 5.0 (amendment to update version in 

7/2018). In addition to standard adverse event reporting, the following gradable protocol-

defined targeted toxicities were explicitly monitored: wound complications, hypertension, 

cardiotoxicity, dermatitis, gastrointestinal toxicity, and nephrotoxicity.

For wound complication reporting, we amended the protocol to require submission of 

a wound Central Review Form (CRF) incorporating the Dindo-Clavien scale [24], and 

characterization of the complication as proposed by O’Sullivan et al. [2], in order to 

better differentiate among patients requiring interventions for wound-related adverse events 

(Table 1). We also required submission of any wound-related operative or procedure reports 

including reports of interventional radiology procedures.

Each case was reviewed by 1 or more of 5 surgeon reviewers on the study committee. 

Documentation was reconciled between CTCAE and wound CRFs. Wound complications 

and their treatment were graded according to the Dindo-Clavien scale and categorized based 

upon our review of protocol-specified data fields completed by treating institutions, as well 

as submitted operative and pathology reports. Comparisons of wound complications between 

regimens was conducted using Fisher Exact test or two-sample median test. We did not 

adjust for confounding.

Results

ARST1321 was opened for patient enrollment on July 7, 2014. In 2018 the Data Safety 

Monitoring Committee, based upon the planned second interim analysis, recommended 

halting further accrual because the efficacy threshold with pazopanib was achieved; 

therefore, accrual was stopped on October 1, 2018. We report the data from this trial 

based on all available information (approximately 2 years after end accrual date). Eighty-five 
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patients were eligible for analysis of post-resection, surgical site wound complications, as 

defined by having adequate surgical and wound complication data submitted for surgical 

study committee review. Patient characteristics are summarized in Table 2 and a study 

consort diagram is provided in Figure 1. The most common histologies were synovial 

sarcoma and undifferentiated pleomorphic sarcoma. Although the majority of patients were 

≥ 18 years (66%), the entire age spectrum was well represented and all NCTN cooperative 

groups contributed to enrollment.

Of the 85 evaluable patients, 77 were on the dose-finding (n=20) or chemotherapy (n=57) 

arms, and 8 on the non-chemotherapy arm. Overall, 35/85 (41%) had documented resection-

site wound complications, which are summarized by regimen in Table 3. The median time 

from surgery to the wound complication was 35 days (range 0–220 days). Among those 

randomized to receive pazopanib who had a wound complication, 82% had a delay in 

treatment (Table 3).

When stratified by Dindo-Clavien grade, there were 10 grade I, 5 grade II, and 20 grade 

III wound complications. The majority of post resection wound complications were grade 

III and all of these cases required repeat operative procedures (Table 4). Chemotherapy-

associated wound complications [Regimen A (pazopanib + RT + ID) or Regimen B (RT + 

ID)] are summarized in Table 5. Adding pazopanib to ID+RT (Regimen A) was associated 

with a 50% (17/34) rate of wound complications (95% CI: 37.1%, 62.9%) compared to 

22% (5/23) with ID+RT only (Regimen B) (95% CI: 11.1%, 32.6%) (p=0.0315). The rate 

of grade III wound complications for patients on Regimen A was 24% (8/34) (95% CI: 

12.6%, 34.4%) and the rate of grade III wound complications for patients on Regimen B was 

17% (4/23) (95% CI: 7.6%, 27.1%). There were too few randomized patients with RT +/− 

pazopanib (n=8) to assess the relative effect upon wound complications of randomization 

to receive pazopanib. However, our dose-finding phase included 13 patients receiving RT 

+ pazopanib, and when these patients are evaluated together with those randomized to 

receive RT +/− pazopanib, there was a higher rate of wound complications among those 

receiving RT with pazopanib (10/17, or 59%) compared with those who received RT without 

pazopanib (1/4 or 25%), although not statistically significant (p=0.3108). The overall rate 

of grade III wound complications for all patients who received pazopanib was 26% (15/58) 

(95% CI: 14.6%, 37.1%). The overall rate of grade III wound complications for patients not 

receiving pazopanib was 19% (5/27) (95% CI: 18.5%, 28.5%).

Tumor site

The majority of patients in this study had extremity tumors, with the lower extremity 

representing the most common site (61/85 patients overall, 72%). Of the 35 wound 

complications, 31 (88%) occurred in the lower extremity, 2 (6%) occurred in the upper 

extremity, and 2 (6%) occurred in the trunk.

Patient age

There were no differences between wound complication rates among pediatric (12/29 or 

41%) versus adult patients (23/46 or 41%). Distribution of wound complications among 

young, middle-aged and older adults did not show any relevant differences (Table 6).
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Advanced wound closure adjuncts

Fifteen of the 85 evaluable patients had advanced wound closure adjuncts performed at 

the index resection. This included 11 flaps and 4 grafts (skin graft or biologic matrix). 

Among those patients undergoing advanced wound closure adjuncts, 6/15 (40%) had wound 

complications, of which 1 was grade I, 1 was grade II, and 4 were grade III. These 6 patients 

were distributed among the dose-finding phase receiving pazopanib and RT (n=1), Group A 

(chemo-RT + pazopanib, n=3) and Group B (chemo-RT without pazopanib, n=2).

Biopsy site wound complications

Five patients (two from Dose-Finding RT arm, and three from Regimen A) among the 124 

study-eligible enrollees were determined to have wound complications associated with the 

initial biopsy procedure at enrollment, prior to definitive surgical resection of their tumors. 

All 5 of these patients received pazopanib. Of these, 2 were incisional biopsies. One of these 

2 experienced a wound dehiscence that resulted in the patient coming off protocol therapy 

and the other was a wound infection that did not delay therapy. The remaining 3, all of 

which were core biopsies, were able to go on to primary site surgery.

Non-sarcoma-site wound complications

Three patients had wound complications at sites distant from their sarcoma. Two of these 

patients had dehiscence at the site of their venous access ports. One of these two came 

off study prior to definitive sarcoma surgery (for withdrawal of consent), and the other 

went on to complete protocol therapy. The third distant-site wound complication merits 

discussion owing to the unusual series of events. The patient, a 67-year-old woman with 

a myxofibrosarcoma of the thigh, received induction therapy including pazopanib (regimen 

A). She developed a skin infection, then pseudomonas bacteremia, followed by dehiscence 

of a surgical wound from an abdominal hysterectomy—which had been performed 15 years 

previously. The hysterectomy wound required surgical debridement and repair. The patient 

withdrew from protocol therapy.

Discussion

This prospective phase II/III randomized study achieved one of its key primary endpoints, 

showing that the addition of pazopanib to RT or combination chemoradiotherapy improved 

pathologic response among children and adults with large, unresected, intermediate- or 

high-grade chemosensitive STS [21]. While pathologic response may predict improved 

outcome in STS, improvements in pathologic response must be counterbalanced against 

potential complications of TKIs. This study was designed with the recognition that, among 

such complications, the incidence and characteristics of wound complications would occupy 

an important role. We found that pazopanib, in combination with ID + RT, led to a higher 

incidence of wound complications than did ID + RT alone. Encouragingly, despite this 

higher incidence, the rate of major (grade III) wound complications was 24% (8/34) among 

patients randomized to receive pazopanib with chemoradiotherapy, and 26% (15/58) among 

patients receiving pazopanib on all study arms.
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This study relied on several reporting mechanisms to collect complete data on wound 

complications following tumor biopsies, following vascular access procedures, as well 

as those following definitive surgical resection. Information was also collected on the 

interventions required to treat wound complications, delays in therapy, as well as other 

wound related morbidity and mortality. Study team reviewers made use of the Clavien-

Dindo scale for the grading of surgical complications. This scale, used in numerous 

published studies, is based upon the level of intervention required to manage a complication, 

rather than upon a subjective opinion as to the severity of the complication [25]. It has 

been reported to have a high degree of interobserver reliability [25] and has been applied in 

a variety of surgical specialties [26, 27] including surgical oncology. For instance, among 

colorectal cancer patients suffering complications, the postoperative Clavien-Dindo grade 

correlated with decreased overall survival, disease free survival, and cancer specific survival, 

as well as with overall recurrence rates [28].

Wound complications were of particular concern in the pazopanib treatment arms given 

the known toxicity of TKIs. The overall grade III wound complication rate observed in 

our study (24%) was found to be within the accepted historical rate (up to 30%) for 

patients receiving neoadjuvant chemoradiotherapy without the addition of a TKI [29]. The 

24% incidence of grade III complications is of particular interest since these required 

intervention, typically operative intervention. These patients also had delays in resuming 

systemic treatment following surgical resection.

Historical data on wound complication rates

Numerous prior studies have reported the effects of preoperative radiation on wound 

healing. In 2002, O’Sullivan et al. compared pre- versus post-operative RT in the treatment 

of extremity sarcomas. Their preoperative RT cohort had a 35% incidence of wound 

complications [2]. DeLaney et al., in 2003 reported a 29% incidence of acute wound 

complications among 48 patients treated with preoperative chemoradiation in high grade 

STS [29]. A report by Tseng from the MD Anderson Radiation Oncology database 

reviewed a series of 173 patients with extremity sarcoma and reported a 32% rate of 

major wound complications with preoperative RT followed by surgery [4]. This incidence 

of approximately 30% has recently been corroborated in multiple other studies [5,7]. While 

the terminology found in this literature has varied (wound complications, acute wound 

complications, and major wound complications), the studies by O’Sullivan, DeLaney and 

Tseng, in particular, defined such wound events as including secondary operations, invasive 

procedures, readmission, or persistent need for deep packing changes; therefore, these are 

closely comparable to the criteria for grade III wound complications used in the present 

study.

Timing of wound complications

The half-life of pazopanib is approximately 31 hours, which must be considered in the 

setting of surgical planning. Allowing the drug to clear in the perioperative period might 

theoretically assist with wound healing. All patients were off systemic treatment for 

approximately 7 days prior to and 14 days after surgery. The rationale for these time-frames 

was based off data from other TKIs used in the perioperative setting and the half-life of 
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pazopanib. If there was evidence of delayed wound healing after surgery, systemic treatment 

was held for up to an additional 2 weeks. We evaluated wound complications as they related 

to the time from surgery and found that the median time from surgery to recognition of 

a wound complication was 35 days. The longest was 220 days postoperatively. In many 

patients, therefore, wound complications were identified only after planned postoperative 

therapy had already resumed.

Haas et al., in a phase I feasibility study of 12 patients receiving neoadjuvant therapy using 

radiation and pazopanib, reported 2 wound complications among the 10 patients undergoing 

operation (20% wound complication rate) in the 21-day window following surgery, with 

pazopanib held for 5–7 weeks prior to surgery [30]. In a phase I trial using the TKI inhibitor 

sorafenib combined with radiotherapy for STS, Canter et al. reported grade III surgical site 

complications in 3 out of 8 patients (38%), with surgical resection occurring 4–6 weeks 

after discontinuation of the drug [31]. In light of the findings of these as well as the present 

study, the perioperative management of TKIs should take into account the half life and 

pharmacodynamic characteristics of the agent. Additionally, recognition of the risk of late 

wound complications should be factored into the care of patients whose therapy includes the 

use of TKIs.

Tumor site

Site of primary tumor has a known impact on wound complications. In general, tumors 

seated in deep locations and the proximal thigh/groin locations are associated with a greater 

rate of wound complications, approaching 50% with pre-operative RT [2]. So although 

lower extremity location made up the majority of patients in the present study (61/85, or 

72%), patients with lower extremity tumors exhibited a disproportionate incidence of wound 

complications (31/35, or 89%, Table 2). Unfortunately, the numbers were too small to 

draw any significant conclusions regarding the merits of different closure techniques in this 

study, although further prospective studies would help to better elucidate variables that may 

influence wound complication rates in the lower extremity.

Patient age

Overall, the type and frequency of toxicities were generally similar for pediatric and 

adult patients. Although it is sometimes said that pediatric (<18 years of age) patients 

tolerate systemic agents better and have lower complications when compared to their adult 

counterparts, one of the advantages of performing a study that incorporates the entire age 

spectrum is the unique opportunity to compare toxicities directly among children and adults 

with uniformly delivered therapy. Our finding that toxicities were similar across the age 

spectrum suggests that age is not an absolute determinant for consideration of this therapy 

approach. Pediatric patients and adult patients in this study had uniform wound complication 

rates of 41%. A recent review of the American College of Surgeons National Surgical 

Quality Improvement Project-Pediatrics (NSQIP-P) evaluated complications in 192 pediatric 

bone and soft tissue sarcoma patients and found that deep wound dehiscence occurred in 

only 1% of patients [32] None of the soft tissue sarcoma patients in their review (n=54) 

experienced a deep wound complication. However, they did note that their pediatric cohort 

had a higher 30-day combined wound dehiscence plus surgical site infection rate (7.8%) 
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versus an adult cohort reported in a paired study (5.6%), although this did not lend itself to 

statistical comparison. The authors suggested this was related to a more aggressive approach 

to resuming chemotherapy after surgery in pediatric sarcomas.

Our finding of three non-sarcoma site wound complications highlights another important 

point. We observed two wound complications in port sites and one in a remote surgical 

incision. These findings suggest that all current and previous surgical sites should be kept 

under active surveillance for potential wound complication while undergoing treatment with 

pazopanib and potentially other TKIs.

We recognize that in addition to making use of wound CRFs as data collection instruments, 

our analysis of the nature and severity of wound-related interventions was aided by direct 

review of submitted operative reports, including those related to planned sarcoma resection 

as well as those related to surgical therapy of wound complications. We identified at least 6 

instances in which a brief communication indicated to the study team that there may have 

been a wound event (e.g., an isolated box checked “yes” on a study form; an email or other 

communication), but no corroborating operative reports or wound CRFs were provided to 

substantiate or characterize the possible event. Therefore, the present report may slightly 

understate the true incidence of wound complications.

Additionally, we recognize that accrual of patients to this study was halted based upon 

a planned interim analysis by the Data Safety Monitoring Committee, once a primary 

study endpoint (rate of pathologic tumor response) was reached. This in turn may have 

limited the ability to assess confounding factors or to detect significant differences in wound 

complications among treatment groups.

In summary, the overall rate of wound complications observed in this study was 41%. The 

major wound complication (grade III) rate was 24%. Most wound complications occurred in 

the lower extremity. Pazopanib, when combined with chemotherapy and RT, led to a higher 

wound complication rate compared to chemoradiotherapy and to RT alone in patients with 

advanced STS. Despite this increased risk with pazopanib, the major wound complication 

rate with pazopanib is similar to previously reported rates seen with preoperative RT with 

or without other agents. Future reports will evaluate whether the risks associated with 

pazopanib translate to differences in overall and event-free survival among patients with 

nonrhabdomyosarcoma soft tissue sarcoma.

Conclusions

Grade III wound complications occurred among 26% (15/58) of all patients receiving 

pazopanib, at a median of 35 days postoperatively, and were seen equally in pediatric 

and adult patients. While the grade III wound complication rate remained comparable to 

that seen in other published reports following multimodal therapy for soft tissue sarcoma, 

the addition of pazopanib was associated with an increased rate of wound complications 

among patients receiving neoadjuvant chemoradiotherapy as well as among those receiving 

preoperative radiotherapy without chemotherapy.
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Synopsis

In this phase II/III, prospective, randomized, collaborative, multi-group clinical trial 

involving children and adults with soft tissue sarcoma, the addition of the tyrosine kinase 

inhibitor pazopanib to neoadjuvant chemoradiotherapy or to preoperative radiotherapy 

was associated with an increased rate of surgical site wound complications. Despite 

this, the rate of grade III-only wound complications among patients receiving pazopanib 

on all study arms was 26%, which is in keeping with prior published rates of major 

sarcoma-site wound infections in the absence of tyrosine kinase inhibitor use. We also 

observed cases of biopsy-related wound complications and wound events at non-sarcoma 

surgical sites among those receiving neoadjuvant pazopanib.
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Figure 1. 
Consort diagram depicting protocol enrollment, evaluable patients, and distribution of 

wound complications.
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Table 1.

Dindo-Clavien Scale for Wound Complications (adapted with permission* from Dindo et al. 2004 [24])

Grade I
Any deviation from the normal postoperative course without the need for pharmacologic treatment or surgical/endoscopic/
radiological interventions. Includes wound infections opened at bedside. Allowed therapeautic regimens are: drugs as antiemetics, 
antipyretics, analgetics, diuretics, electrolytes., and physiotherapy.

Grade II Requiring pharmacological treatment with drugs other than such allowed for grade I complications. Blood transfusions and TPN 
are included.

Grade III Requiring surgical, endoscopic or radiologic intervention

IIIa  Not under general anesthesia

IIIb  Under general anesthesia

Grade IV Life threatening complication requiring ICU management

IVa  Single organ dysfunction (including dialysis)

IVb  Multiorgan dysfunction
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Table 2.

Characteristics of eligible patients by wound complication status.

No Wound Complication (column %) (n=50) Wound Complication (column %) (n=35)

Treatment

 Dose Finding (RT + chemo + pazopanib) 5 (10.00) 2 (5.71)

 Dose Finding (RT + pazopanib) 4 (8.00) 9 (25.71)

 Regimen A (RT + chemo + pazopanib) 17 (34.00) 17 (48.57)

 Regimen B (RT + chemo) 18 (36.00) 5 (14.29)

 Regimen C (RT + pazopanib) 3 (6.00) 1 (2.86)

 Regimen D (RT) 3 (6.00) 1 (2.86)

Age

 Median (range) 24.69 (5.87–74.66) 21.37 (5.77–66.48)

 < 18 years 17(34.00) 12(34.29)

 ≥ 18 years 33(66.00) 23(65.71)

Sex

 Male 26 (52.00) 19(54.29)

 Female 24 (48.00) 16 (45.29)

Tumor size (cm)

 Median (range) 9.1 (4.20–32.60) 9.7 (3.60–20.60)

Primary site

 Extremity 44 (88.00) 33 (94.29)

  Lower Extremity 30 (60.00) 31 (88.00)

  Upper Extremity 14 (28.00) 2 (6.00)

 Trunk 6 (12.00) 2 (5.72)

T Stage

 T2a 5 (10.00) 4 (11.43)

 T2b 38 (76.00) 27 (77.14)

 Tx 7 (14.00) 2 (5.71)

 Unknown 0 2 (5.71)

N Stage

 N1 4 (8.00) 4 (11.43)

 N0 36 (72.00) 27 (77.14)

 Nx 10 (20.00) 4 (11.43)

Metastases*

 None 41 (82.00) 25 (71.43)

 Lung only 4 (8.00) 8 (22.86)

 Other 5 (10.00) 2 (5.71)

Histology

 Synovial sarcoma 20 (40.00) 17 (48.57)

 Undifferentiated pleomorphic sarcoma 11 (22.00) 8 (22.86)

J Surg Oncol. Author manuscript; available in PMC 2024 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kayton et al. Page 18

No Wound Complication (column %) (n=50) Wound Complication (column %) (n=35)

 Embryonal sarcoma of the liver 2 (4.00) 0

 Leiomyosarcoma 2 (4.00) 2 (5.71)

 Other 15 (30.00) 8 (22.86)

RT = radiation therapy, chemo = chemotherapy
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Table 3.

Summary of wound complications by treatment arms.

Dose-Finding 
Phase 

(Chemotherapy 
Cohort, n=2)

Dose-Finding 
Phase (RT/non-
Chemotherapy 
Cohort, n=9)

Regimen A (RT 
+ chemotherapy

+ pazopanib, 
n=17)

Regimen B (RT 
+ chemotherapy, 

n=5)

Regimen C 
(RT + 

pazopanib, 
n=1)

Regimen 
D (RT, 
n=1)

Wound 
complication grade

Grade I 1 (50%) 2 (22.22%) 6 (35.29%) 0 1 (100%) 0

Grade II 0 1 (11.11%) 3 (17.65%) 1 (20.00%) 0 0

Grade III (IIIa, IIIb, 
IIIx) 1 (50%) 6 (66.67%) 8 (47.06%) 4 (80.00%) 0 1

(100%)

Time from 
surgery to wound 
complication, 
Median (range in 
days)

38.5
(33–44)

32
(0–113)

38
(0–220)

14
(0–70)

28
(28–28)

62
(62–62)

Delay in treatment 
(>14 days after 
surgery to restart of 
chemotherapy)

2 (100%) 6 (66.67%) 14 (82.35%) 2 (40.00%) 1 (100%) 0

RT = radiation therapy
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Table 4.

Grade III wound complications and returns to OR

Nature of grade III wound complications

Secondary operations required for wound treatment 11

Invasive procedures required for wound care 6

Wound infection 1

Wound dehiscence 1

Wound infection and wound dehiscence 1

Returns to OR (“takebacks”) among patients with Grade III wound complications

0 takebacks 0

1 takeback 14

2 takebacks 0

3 takebacks 1

Unknown or incomplete data 5
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Table 5.

Summary of wound complications occurring in patients randomized to receive pazopanib (Regimen A) versus 

no pazopanib (Regimen B)

Regimen A (RT + chemotherapy + 
pazopanib) Regimen B (RT + chemotherapy) P-value

(n=17) (n=5)

Wound complication grade

Grade I 6 (35.29%) 0 0.3208
§

Grade II 3 (17.65%) 1 (20.00%)

Grade III (IIIa, IIIb, IIIx) 8 (47.06%) 4 (80.00%)

Time from surgery to wound complication 
occurred

Median (range) 38.00 (0–220) 14 (0–70) 0.6192
¥

Delay in treatment 14 (82.35%) 2 (40.00%) 0.1005
§

Removed from protocol therapy 0 0

RT = radiation therapy

§
Fisher Exact test was conducted

¥
Two-sample median test was conducted
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Table 6.

Distribution of wound complications by age bracket.

Age No Wound Complication (column %) (n=50) Wound Complication (column %) (n=35)

Median (range) 24.69 (5.87–74.66) 21.37 (5.77–66.48)

< 18 years 17(34.0%) 12(34.3%)

>=18 and <40 years 13(26.0%) 10(28.6%)

>=40 and <60 years 12 (24.0%) 9 (25.7%)

>=60 years 8(16.0%) 4(11.4%)
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