
Gynecologic Oncology Reports 40 (2022) 100951

Available online 28 February 2022
2352-5789/© 2022 Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Research Report 

Assessment of travel distance for hyperthermic intraperitoneal 
chemotherapy in women with ovarian cancer 

Laura M. Chambers a,b,*, Meng Yao c, Molly Morton d, Morgan Gruner d, Anna Chichura d, 
Anthony B. Costales e, Max Horowitz b, Peter G. Rose b, Chad M. Michener b, Robert Debernardo b 

a Division of Gynecologic Oncology, The Ohio State University Comprehensive Cancer Center – James Cancer Hospital and Solove Research Institute, Columbus, OH, 
United States 
b Division of Gynecologic Oncology, Obstetrics, Gynecology, Women’s Health Institute, Cleveland Clinic, Desk A81, 9500 Euclid Avenue, Cleveland, OH 44195, United 
States 
c Department of Qualitative Health Sciences, Cleveland Clinic, Cleveland, OH 44195, United States 
d Obstetrics, Gynecology, Women’s Health Institute, Cleveland Clinic, Desk A81, 9500 Euclid Avenue, Cleveland, OH 44195, United States 
e Department of Gynecologic Oncology, Baylor College of Medicine, Houston, TX 77030, United States   

A R T I C L E  I N F O   

Keywords: 
Ovarian cancer 
Cytoreductive surgery 
Hyperthermic intraperitoneal chemotherapy 
Travel distance 
Disparities 
Perioperative outcomes 

A B S T R A C T   

Objective (s): To evaluate travel distance in women with advanced or recurrent epithelial ovarian cancer (OC) 
undergoing cytoreductive surgery with hyperthermic intraperitoneal chemotherapy (HIPEC) and the subsequent 
impact upon outcomes. 
Methods: An IRB-approved single-institution prospective registry was queried for women with OC who under-
went HIPEC from 1/1/2009–12/1/2020. Demographic, oncologic, and surgical data were recorded. The pa-
tient’s home zip code was compared to the institutional zip code to determine travel distance using Google Maps. 
Patients were divided into three strata for analysis: 1) local: ≤50 miles, 2) regional: 51–99 miles, and 3) distant: 
≥100 miles and univariate analysis was performed. 
Results: Of 127 women, the median distance travelled was 57.0 miles (IQR: 20.6, 84.6). There were no significant 
differences in mild (28.3% vs. 26.3 vs. 24.1%), moderate (21.7% vs. 15.8% vs. 17.2%) or severe postoperative 
complications (11.7% vs. 5.3% vs. 17.2%) (p = 0.75) for local, regional and distant patients, respectively. There 
was no difference in progression-free survival (17.4 vs. 22.2 vs. 12.8 months, p > 0.05) or overall survival (57.3 
vs. 61.6 vs. 29.2 months, p > 0.05) for local, regional or distant patients, respectively. 
Conclusions: This study demonstrates that women with OC are willing to travel for HIPEC, with over 50% 
traveling > 50 miles. Our results suggest that women who travel for HIPEC procedures are not at increased risk 
for perioperative complications or worse oncologic outcomes than those local to HIPEC centers.   

1. Introduction 

Epithelial ovarian cancer is a leading cause of gynecologic cancer 
death in the United States (Siegel et al., 2020). The first-line treatment 
for advanced ovarian cancer is a combination of cytoreductive surgery 
and platinum-based chemotherapy (Armstrong et al., 2021; Vergote 
et al., 2010; Kehoe et al., 2015). In women who are poor surgical can-
didates or have a low likelihood of optimal cytoreduction, neoadjuvant 
chemotherapy followed by interval debulking is an acceptable alterna-
tive (Vergote et al., 2010; Kehoe et al., 2015). According to National 
Comprehensive Cancer Network guidelines, hyperthermic 

intraperitoneal chemotherapy (HIPEC) may be considered at the time of 
interval debulking surgery in women with ovarian cancer based upon 
promising data from recent prospective trials (Armstrong et al., 2021; 
van Driel et al., 2018; Spiliotis et al., 2011; Spiliotis et al., 2015; 
Cascales-Campos et al., 2014; Bakrin et al., 2013; Lei et al., 2020; 
Morton et al., 2021; Chambers et al., 2020; Costales et al., 2021). Despite 
this, HIPEC uptake across the United States is low (Charo et al., 2020). 
Notably, in a study by Charo et al. of a national claims database from 
January 2016 – January 2020, only 152 patients with ovarian cancer 
received HIPEC at the time of surgery at 39 centers, compared to 20,014 
women with ovarian cancer who underwent surgery without HIPEC at 
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256 hospitals during the same period (Charo et al., 2020). 
One of the major benefits of HIPEC is the delivery of chemotherapy 

in a single administration at the time of surgery (Chambers et al., 2020). 
Despite historical concerns regarding toxicity and morbidity related to 
HIPEC, recent studies have demonstrated that HIPEC is well-tolerated 
with a low rate of adverse events in selected patients treated at experi-
enced centers (van Driel et al., 2018; Bakrin et al., 2013; Lei et al., 2020; 
Morton et al., 2021; Chambers et al., 2020; Chichura et al., 2021). 
However, the small number of centers performing HIPEC nationwide 
may pose a barrier to patients who are eligible candidates and interested 
in these procedures. Subsequently, patient-centered resources, including 
websites like HIPECtreatment.com and hashtags such as #SoMe4-
Peritoneum, were established to serve as communities for patients to 
share data, locate HIPEC surgeons, and share testimonials (HIPEC-
treatment.com, 2020). 

Willingness to travel and the impact of travel distance upon out-
comes have been previously evaluated in women with ovarian cancer 
(Shalowitz et al., 2018; Knisely et al., 2020; Daruvala et al., 2021; 
Stewart et al., 2014; Bristow et al., 2015; Villanueva et al., 2019). In a 
study by Knisely et al., including over 50,000 women diagnosed with 
ovarian cancer from the National Cancer Database, the median travel 
distance was 14.6 miles (Knisely et al., 2020). However, to date, patterns 
of travel distance and impact upon perioperative and oncologic out-
comes in women with ovarian cancer who undergo surgery with HIPEC 
across the United States are unknown. This study aims to evaluate travel 
distance in women with advanced or recurrent ovarian cancer HIPEC 
and subsequent impact upon outcomes at a high-volume Midwest 
medical center. 

2. Materials and methods 

2.1. Study design 

We performed an Institutional Review Board approved study using a 
prospective database that including all women diagnosed with ovarian 
cancer treated with cytoreductive surgery with HIPEC from January 1st, 

2009 to December 1st, 2020, at the Cleveland Clinic. Eligible women 
received HIPEC at the time of 1) interval cytoreductive surgery 
following neoadjuvant platinum-based chemotherapy or 2) secondary 
cytoreductive surgery for the management of recurrent, platinum- 
sensitive ovarian cancer. The treating gynecologic oncologist was 
responsible for the surgical decision-making for HIPEC. All HIPEC pro-
cedures were performed as previously described (Chambers et al., 
2020). Travel distance was determined by comparing the patient’s home 
zip code to the zip code at the Cleveland Clinic Main Campus, where all 
cytoreductive surgery with HIPEC procedures are performed using 
Google Maps software (Google Maps, 2021). Travel distance was 
recorded as the shortest distance in miles between the two locations. 
Patients were sub-categorized into three distance groups: 1) local: ≤50 
miles) 2) regional: 51–99 miles and 3) distant: ≥100 miles. 

2.2. Data collection 

Patient demographics were extracted from the electronic medical 
record, including age, race, body mass index (kg/m2), American Society 
of Anesthesiologists score at HIPEC, medical comorbidities, and home 
zip code. Oncologic variables included stage, histology, and indication 
for HIPEC (interval or secondary cytoreductive surgery). Surgical 

Fig. 1. Travel distance for HIPEC in women with ovarian cancer.  
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variables collected included HIPEC chemotherapy regimen, amount of 
residual disease after cytoreduction, surgical procedures, operative 
time, estimated blood loss, and Surgical Complexity Score (Aletti et al., 
2007). In addition, major and minor postoperative adverse events were 
recorded through review of inpatient and outpatient encounters and 
graded according to the Accordion Severity Grading System (Strasberg 
et al., 2009). All patient data were collected and stored within a secure, 
encrypted REDCap database (Harris et al., 2009). 

2.3. Statistical analysis 

For statistical analysis, patients were divided into three groups: 1) 
local: ≤50 miles 2) regional: 51–99 miles and 3) distant: ≥100 miles. 
Normally distributed continuous variables were reported as mean and 
standard deviation. Other continuous and ordinal variables were re-
ported using medians and interquartile range. Categorical factors were 
described as frequencies and percentages. Progression-free survival was 
defined as the difference in months from HIPEC date to recurrence date. 
Similarly, overall survival was defined date of HIPEC to the date of 
death, or censored at the last follow-up. A p-value of <0.05 was 
considered statistically significant. Statistical analysis was performed 
using SAS software version 9.4 (SAS Institute Inc., Cary, NC). 

3. Results 

3.1. Patient demographics and surgical characteristics 

127 women with EOC were treated with CRS with HIPEC from 
January 1st, 2009, to December 1st, 2020, at the Cleveland Clinic. The 
median distance traveled was 57.0 miles (IQR 20.6, 84.6 miles). Among 
these patients, distance traveled was < 10 miles in 8.7% (n = 11), 10–20 
miles in 15.7% (n = 20), 21–50 miles in 22.8% (n = 29), 51–100 miles in 
29.9% (n = 38), 101–500 miles in 17.3% (n = 22) and > 500 miles in 
5.5% (n = 7) (Fig. 1). The geographic representation of distance traveled 
across the United States is displayed in Supplemental Fig. 1. Patients 
were divided into three cohorts: 1) local: ≤50 miles) 2) regional: 51–99 
miles and 3) distant: ≥100 miles with median distance traveled of 19.6 
miles, 67.8 miles, and 196.0 miles, respectively, and demographic in-
formation was compared (Table 1). The median distance travelled was 
compared overtime: 49.3 miles (IQR 20.6, 79.0) in 2016 and prior, 66.2 
miles (IQR 33.9, 129.0) in 2017, 57.2 miles (IQR 18.6, 100.0) in 2018, 
31.8 miles (IQR 14.3, 125.0) in 2019 and 38.6 miles (IQR 16.0, 69.3) in 
2020 (p = 0.25) (Table 2) (see Fig. 2). 

The median age for patients was 62.1 ± 11.0, 59.9 ± 11.4, and 60.7 
± 9.4 years, respectively (p < 0.60). There were no significant difference 
in indication for HIPEC with 66.7%, 52.6% and 55.2% undergoing 
HIPEC at interval CRS and 33.3%, 47.4% and 44.8% undergoing HIPEC 
at CRS for recurrent, platinum-sensitive EOC (p = 0.32). There were no 
differences in white race (90.0% vs. 97.4% vs. 85.7%, p = 0.06), BMI 
(27.7 ± 6.5 vs. 28.2 ± 8.2 vs. 28.8 ± 7.6, p = 0.79), pre-operative ASA 
score of III/IV (78.0% vs. 78.9% vs. 72.4%, p = 0.80), serous histology 
(86.7% vs. 78.9% vs. 89.7%, p = 0.76) and hereditary cancer syndromes 
(p = 0.32) between the cohorts. Patients who resided within 51–99 miles 
of our cancer center who underwent HIPEC at the time of interval CRS 
were more likely to receive a median of 4.0 cycles of NACT, compared to 
3.0 cycles for those who lived < 50 miles or ≥100 miles away (p = 0.04) 
(Table 1). 

Surgical details are displayed in Table 1. There were no significant 
differences in intraoperative HIPEC chemotherapy regimen used, with 
the majority of patients who were local, regional, or distant to our fa-
cility receiving cisplatin alone (46.3% vs. 26.3% vs. 41.4%) or paclitaxel 
with cisplatin (45.0% vs. 55.3% vs. 55.2%)(p = 0.30). There were no 

Table 1 
Patient and surgical characteristics.  

Variable Local Regional Distant P Value 
(≤50 miles) (51-99 

miles) 
(≥100 
miles) 

(n=60) (n=38) (n=29) 

Patient Demographics 
Median Distance 

Travelled (miles) 
19.6 [12.4, 
26.0] 

67.8 [60.6, 
79.9] 

197.0 
[125.0, 
315.0] 

<0.001 

Age 62.1 ± 11.0 59.9 ± 11.4 60.7 ± 9.4 0.60 
Race    0.06 
White 54 (90.0) 37 (97.4) 24 (85.7) 
Black 2 (3.3) 1 (2.6) 4 (14.3) 
Other 4 (6.7) 0 (0.0) 0 (0.0) 
BMI 27.7 ± 6.5 28.2 ± 8.2 28.8 ± 7.6 0.79 
ASA Score at Surgery    0.80 
0-2 13 (22.0) 8 (21.1) 8 (27.6) 
3-4 46 (78.0) 30 (78.9) 21 (72.4) 
Genetic Cancer 

Syndrome    
0.32 

BRCA1    
BRCA2 10 (17.2) 4 (11.1) 4 (13.8) 
None 4 (6.9) 2 (5.6) 0 (0.0) 
Unknown 26 (44.8) 25 (69.4) 16 (55.2)  

1 (1.7) 0 (0.0) 0 (0.0) 
Indication for HIPEC    0.32 
Interval CRS 40 (66.7) 20 (52.6) 16 (55.2) 
Recurrent CRS 20 (33.3) 18 (47.4) 13 (44.8) 
Histology    0.76 
Serous 52 (86.7) 30 (78.9) 26 (89.7) 
Endometrioid 1 (1.7) 2 (5.3) 0 (0.0) 
Clear Cell 2 (3.3) 2 (5.3) 1 (3.4) 
Carcinosarcoma 0 (0.0) 1 (2.6) 0 (0.0) 
Mucinous 2 (3.3) (5.3) 1 (3.4) 
Other 3 (5.0) 1 (2.6) 1 (3.4) 
Cycles of NACT 3.0 [3.0, 

4.0] 
4.0 [3.5, 5.0] 3.0 [3.0, 

4.0] 
0.04 

Surgical Details 
HIPEC Regimen    0.30 
Cisplatin alone 28 (46.7) 10 (26.3) 12 (41.4) 
Paclitaxel/Cisplatin 27 (45.0) 21 (55.3) 16 (55.2) 
Mitomycin/Cisplatin 2 (3.3) 3 (7.9) 0 (0.0) 
Adriamycin/Cisplatin 3 (5.0) 4 (10.5) 1 (3.4) 
Surgical Procedures     
Hysterectomy 38 (63.3) 16 (42.1) 11 (37.9) 0.17 
Small Bowel Surgery 6 (10.0) 6 (15.8) 3 (10.8) 0.68 
Large Bowel Surgery 15 (25.0) 8 (21.1) 7 (24.1) 0.90 
Ileostomy 2 (3.3) 1 (2.6) 0 (0.0) 0.99 
Splenectomy 6 (10.0) 4 (10.5) 8 (27.6) 0.06 
Liver resection 1 (1.7) 4 (10.5) 3 (10.3) 0.09 
Diaphragm stripping/ 

resection 
8 (13.3) 4 (10.5) 1 (3.4) 0.39 

Pelvic LND 5 (8.3) 2 (5.3) 3 (10.3) 0.70 
Para-Aortic LND 9 (15.0) 6 (15.8) 5 (17.2) 0.96 
Surgical Complexity 

Score    
0.30 

Low 39 (65.0) 28 (73.7) 15 (51.7) 
Moderate 15 (25.0) 7 (18.4) 13 (44.8) 
High 6 (10.0) 3 (7.9) 1 (3.4) 
Operative time (hours) 5.6 [4.7, 

7.0] 
5.2 [4.5, 5.9] 5.7 [4.9, 

7.0] 
0.19 

Estimated Blood Loss 
(mL) 

200.0 
[100.0, 
425.0] 

150.0 
[100.0, 
200.0] 

200.0 
[100.0, 
400.0] 

0.13 

Residual Disease    0.25 
Optimal (NOS) 1 (1.7) 0 (0.0) 3 (10.3) 
Optimal >6 mm 2 (3.8) 2 (6.7) 0 (0.0) 
Optimal 1-5 mm 9 (17.3) 2 (6.7) 3 (12.0) 
Optimal (R0) 40 (76.9) 26 (86.7) 19 (76.0) 
Minimally Invasive 

Debulking 
9 (10.0) 2 (5.3) 2 (6.9) 0.36 

BMI, body mass index; ASA, American Society of Anesthesiologists; HTN, hy-
pertension; DM, diabetes mellitus; VTE, venous thromboembolic disease; CAD, 
coronary artery disease; CKD, chronic kidney disease; HIPEC, Hyperthermic 
intraperitoneal chemotherapy; NACT, neoadjuvant chemotherapy; CRS, cyto-
reductive surgery; LND, lymph node dissection; NOS, not otherwise specified. 

Categorical variables are presented as n (%); continuous variables are presented 
as mean with interquartile range (25, 75) or standard deviation. Bold indicates 
statistically significant with p < 0.05. 
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differences in surgical procedures performed (p > 0.05) nor Surgical 
Complexity Score (p = 0.30) between the groups. The majority patients 
underwent optimal cytoreduction to microscopic residual disease 
(76.9% vs. 86.7% vs. 76.0%, p = 0.25). 

3.2. Perioperative outcomes 

Table 3 displays perioperative outcomes for patients by travel dis-
tance. There were no significant differences in the incidence of mild 
(28.3% vs. 26.3 vs. 24.1%), moderate (21.7% vs. 15.8% vs. 17.2%) and 
severe complications (11.7% vs. 5.3% vs. 17.2%) (p = 0.75) according to 
the Accordion post-operative scale. Besides a higher incidence of re- 
operation among patients who traveled ≥ 100 miles compared to <50 
or 51–99 miles, (1.7% vs. 0.0%, 10.3%, p = 0.04), there were no 
observed differences in major and minor complications for patients 
based on travel distance. There were no differences in median length of 
stay (5.0 vs. 5.0 vs. 5.0 days, p = 0.71), median days to chemotherapy 
(33.0 vs. 34.0 vs. 30.0 days, p = 0.50) or discharge to skilled nursing 
facility (11.9% vs. 7.9% vs. 0.0%, p = 0.19) for patients from local, 
regional or distant locations, respectively. 

3.3. Oncologic outcomes 

Table 4 demonstrates univariate analysis for PFS and OS. The median 
follow-up duration was 20.0 months (95% CI, 9.1, 32.7). The median 
follow-up duration was 18.4 months, 27.3 months, and 15.0 months, 
respectively, for local, regional, and distant patients (p = 0.08). There 
was no significant difference in PFS between the cohorts, median PFS 
17.4 months for local patients, 22.2 months for regional patients (HR 
0.72, 95% CI 0.41, 1.27, p = 0.26) and 12.8 months (HR 1.30, 95% CI 
0.72, 2.37, p = 0.39) for distant patients. Similarly, there was no dif-
ference in OS, median OS 57.3 months for local patients, 61.6 months 
(HR 1.17, 95% CI 0.52, 2.65p = 0.71) for regional patients, and 29.2 

months for distant patients (Log-rank p = 0.22) (Supplemental Fig. 1) 

4. Discussion 

Over the last decade, there has been increasing evidence for HIPEC 
utilization in the management of women with recurrent or advanced 
EOC (Armstrong et al., 2021; van Driel et al., 2018; Spiliotis et al., 2011; 
Spiliotis et al., 2015; Cascales-Campos et al., 2014; Bakrin et al., 2013; 
Lei et al., 2020; Morton et al., 2021; Chambers et al., 2020; Costales 
et al., 2021; Charo et al., 2020). Despite promising data and NCCN in-
clusion of HIPEC as an option for women with EOC following NACT and 
IDS, uptake across the United States is limited (Charo et al., 2020). In an 
analysis of a national claims database from 2016 to 2020, HIPEC was 
performed in only 0.75% of surgeries for EOC (Charo et al., 2020). 
Understanding real-world patient behaviors, such as travel distance for 
HIPEC, will inform our understanding of patients’ preferences and how 
to best serve them during their cancer treatment. Furthermore, data 
regarding outcomes will allow for improved patient counseling among 
those who choose to travel for HIPEC procedures. 

In this analysis of a prospective registry for women with advanced or 
recurrent EOC undergoing CRS with HIPEC, we demonstrate that the 
median travel distance is 57.0 miles, which has been stable over the 
study period. Additionally, over 20% of patients treated at our institu-
tion travelled >100 miles for HIPEC procedures. When perioperative 
and oncologic outcomes were compared for patients who were local 
(<50), regional (51–99 miles), or distant (>100 miles), there was no 
difference in most post-operative complications, length of stay, time to 
chemotherapy, progression-free survival, or overall survival. Of note, 
patients who travelled >100 miles had increased rate of re-operation 
compared to those locally and regionally. 

One of the unique, promising aspects of HIPEC for women with 
advanced or recurrent EOC is the potential for a significant improve-
ment in oncologic outcomes with treatment at a single timepoint. While 

Table 2 
Travel distance by year.   

2009–2016 
(n = 26) 

2017 
(n = 23) 

2018 
(n = 23) 

2019 
(n = 25) 

2020 
(n = 30) 

P Value 

Travel Distance(miles) 49.3 [20.6, 79.0] 66.2 [33.9, 129.0] 57.2 [18.6, 100.0] 31.8 [14.3, 125.0] 38.6 [16.0, 69.3]  0.25 

Continuous variables are presented as median with interquartile range (25, 75) or standard deviation. 

Fig. 2. Geographic distribution of travel distance for HIPEC.  
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a diagnosis of advanced or recurrent EOC portends a poor prognosis, 
studies have demonstrated that HIPEC at the time of interval CRS is 
associated with oncologic benefit (van Driel et al., 2018; Spiliotis et al., 
2011; Spiliotis et al., 2015; Cascales-Campos et al., 2014; Bakrin et al., 
2013; Lei et al., 2020; Morton et al., 2021; Chambers et al., 2020; Cos-
tales et al., 2021). In a phase III trial published by Van Driel et al., 
women with stage III EOC who underwent interval CRS with HIPEC had 
a survival benefit of 11.8 months compared to those who did not have 
HIPEC (van Driel et al., 2018). In a recent study of the National Cancer 
Database of 56,834 women diagnosed with EOC from 2004 to 2016 by 
Knisely et al., the median travel distance was 14.6 miles (Knisely et al., 
2020). In their study, comparable to our findings, travel distance did not 
impact 30 or 90-day mortality nor long-term oncologic outcomes. In 
contrast, the median distance traveled by women in our study who 

received HIPEC was 57.0 miles, which is over three times the median 
travel distance previously reported for women with EOC (Knisely et al., 
2020). 

Our findings are consistent with prior studies demonstrating that 
women with EOC are willing to travel for increased oncologic benefit. In 
a cross-sectional survey study by Shalowitz et al., 62 women with 
adnexal masses were queried about their willingness to travel for cancer 
care if their survival would be positively impacted (Shalowitz et al., 
2018). 80% of patients were willing to travel over 50 miles for a survival 
benefit of 6% (Shalowitz et al., 2018). These results, similar to our own, 
suggest that women with EOC are willing to seek out and travel for novel 
treatment strategies that may offer improved survival benefit. This was 
also demonstrated in women with EOC who enroll in clinical trials at 
diagnosis (Greenwade et al., 2017). In a study by Greenwade et al., there 
was no difference in travel distance for women enrolled on trial than 
those not enrolled on trial, with 39.0% of those traveling over 50 miles 
(Greenwade et al., 2017). An additional interesting finding is that pa-
tients who travelled > 100 miles had increased rate of re-operation 
compared to patients who travelled shorter distances. While our study 
did not identify any patient or oncologic factors associated with 
increased travel distance that may increase risk of complications and 
need for re-operation, further research is needed to understand socio-
economic and psychological reasons that may impact patient decision 
making for increased travel for cancer treatment and how this impacts 
post-operative outcomes. 

Our study has several limitations. When designing this study, we 
intentionally did not include a control cohort of women with EOC 
treated with CRS without HIPEC at our institution. Within the expansive 
Midwest region that our multi-center hospital network serves, there are 
numerous treatment facilities for EOC within our institution and 
numerous excellent hospitals outside of our center. At our facility, in 
patients undergoing CRS without HIPEC, either due to medical or sur-
gical ineligibility, care may be intentionally coordinated closer to their 
home. At present, all CRS with HIPEC cases at Cleveland Clinic occur at 
one centralized location. Notably, the closest facility offering CRS with 
HIPEC for gynecologic cancer is over 350 miles away, according to 
HIPECtreatment.com (HIPECtreatment.com, 2020). Therefore, we felt 
that comparing travel distance for all CRS cases may bias the results, as 
these patient populations are inherently different. With this in mind, we 
chose to focus our analysis on the travel distance of women with EOC 
undergoing CRS with HIPEC and subsequent outcomes. To this end, our 
study occurred at a high-volume center for women undergoing CRS with 
HIPEC for advanced or recurrent EOC, and therefore, our surgical and 
oncologic outcomes may not be reflective of all surgeons and hospital 
systems. 

Due to the nature of utilizing a prospective registry for HIPEC, we are 
missing important information about patient demographics that may 
impact travel distance, such as insurance status, familial support systems 
closer to our institution, and financial considerations, such as income 
and cost of travel. Additionally, it is possible that post-operative events, 
including readmissions to outside hospitals, were not fully captured, 
especially in patients who lived at increased distances from our hospital 
center. Furthermore, we do not have important qualitative data 
regarding patient preferences and values for travel distance with use of a 

Table 3 
Perioperative outcomes.  

Variable Local 
(≤50 
miles) 
(n=60) 

Regional 
(51–99 
miles) 
(n=38) 

Distant 
(≤100 
miles) 
(n=29) 

P 
Value 

ICU Admission 7 (11.7) 5 (13.2) 7 (24.1) 0.28 
Accordion Post-operative 

Complications Severity    
0.75 

None    
Mild 22 (36.7) 20 (52.6) 12 (41.4) 
Moderate 17 (28.3) 10 (26.3) 7 (24.1) 
Severe 13 (21.7) 6 (15.8) 5 (17.2) 
Death 7 (11.7) 2 (5.3) 5 (17.2)  

1 (1.7) 0 (0.0) 0 (0.0) 
Major Complications     
Re-operation 1 (1.7) 0 (0.0) 3 (10.3) 0.04 
Anastomotic Leak 2 (3.3) 0 (0.0) 2 (6.9) 0.26 
Death 1 (1.7) 0 (0.0) 0 (0.0) 0.99 
Venous thromboembolism 1 (1.7) 2 (5.3) 0 (0.0) 0.45 
Respiratory Failure 2 (3.3) 1 (2.6) 1 (3.4) 0.99 
Myocardial Infarction/ 

Stroke 
0 (0.0) 0 (0.0) 0 (0.0) – 

Minor Complications     
Surgical site infection 4 (6.7) 2 (5.3) 0 (0.0) 0.48 
Ileus 5 (8.3) 7 (18.4) 4 (13.8) 0.32 
Readmission 7 (11.7) 3 (7.9) 4 (13.8) 0.72 
Acute Kidney Injury 7 (11.7) 3 (7.9) 3 (10.3) 0.93 
Discharge Disposition    0.19 
Home 40 (67.8) 30 (78.9) 26 (89.7) 
Home with Home Health 6 (10.2) 4 (10.5) 3 (10.3) 
Home with Home Physical 

Therapy 
6 (10.2) 1 (2.6) 0 (0.0) 

Skilled Nursing Facility 7 (11.9) 3 (7.9) 0 (0.0) 
Length of Stay 5.0 [4.0, 

7.0] 
5.0 [3.0, 
6.0] 

5.0 [4.0, 
8.0] 

0.71 

Time to Chemotherapy 33.0 
[28.0, 
43.0] 

34.0 [29.0, 
46.0] 

30.0 
[27.0, 
39.0] 

0.50 

HIPEC, Hyperthermic intraperitoneal chemotherapy; NACT, neoadjuvant 
chemotherapy; CRS, cytoreductive surgery; LND, lymph node dissection; NOS, 
not otherwise specified. 
Categorical variables are presented as n (%); continuous variables are presented 
as median with interquartile range (25, 75). Bold indicates statistically signifi-
cant with p < 0.05. 

Table 4 
Oncologic details.   

PFS OS 

Variable Median Months 1 year PFS HR P Value Median Months 3 year OS HR P Value 
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) 

Local <50 miles 17.4 (10.5–33.0) 58.5 (44.1, 73.0) –  57.3 (36.0-) 70.8 (52.7–88.9) – 0.71 
Regional 51-99 miles 22.2 (15.6–39.4) 76.1 (61.5, 90.6) 0.72 (0.41, 1.27) 0.26 61.6 (29.2-) 61.9 (42.1, 81.7) 1.17 (0.52, 2.65) 
Distant >100 miles 12.8 (11.6–25.5) 62.2 (42.5, 81.8) 1.30 (0.72, 2.37) 0.39 29.2 (21.7-) 44.6 (17.2, 72.1)  

CRS, cytoreductive surgery; HIPEC, hyperthermic intraperitoneal chemotherapy; PFS, progression free survival; OS, overall survival. 
P values are displayed as Cox univariate with p < 0.05 designating significance. Values with * denotes log-rank P value given sample size and available survival events. 
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database. Finally, while no statistically different PFS or OS outcomes 
were determined based on travel distance, the limited follow-up dura-
tion of 20.0 months and small sample size impedes our assessment of 
long-term outcomes, especially OS. Additionally, for the purposes of our 
analysis and small sample sizes, we intentionally included patients who 
underwent primary and secondary CRS for PFS and OS analysis, but 
acknowledge that these cohorts are heterogenous, which may account 
for the discrepancy in PFS and OS. Additionally, patients who live 
further from our medical center may be more likely to receive their 
chemotherapy at outside facilities, including by medical oncologists. In 
a recent study by Cham and colleagues, fragmentation of care in patients 
travelling over 50 miles with newly diagnosed ovarian cancer was 
associated with worse OS. Further study is therefore needed to under-
stand the impact of travel distance and regionalization of care upon 
oncologic outcomes. 

Despite these limitations, our study is the first to evaluate travel 
distances in women with EOC undergoing HIPEC and contributes 
important, relevant information to the literature. Our findings demon-
strate that women are willing to travel for CRS with HIPEC, with over 
half of patients traveling at least 50 miles for procedures, which is over 
three times the travel distance previously reported in large database 
studies. Importantly, we demonstrate no detriment to perioperative or 
oncologic outcomes based upon travel distance. We hope our results will 
inform clinicians in patient counseling for outcomes following HIPEC 
with CRS in patients who are willing to travel for care. Additionally, we 
hope these data will guide healthcare institutions in understanding pa-
tient demand and willingness to travel for HIPEC procedures. 

To conclude, in this analysis of a single-institution prospective reg-
istry at a high volume referral center for HIPEC, we demonstrate that 
women with EOC are traveling for the benefits of HIPEC, with over one- 
half traveling >50 miles. Our results suggest that women who travel for 
HIPEC procedures are not at increased risk for perioperative complica-
tions or worse oncologic outcomes than those who are local to HIPEC 
centers. Our findings suggest that women may be willing to seek out and 
travel for novel therapies for meaningful improvement in overall sur-
vival, such as HIPEC, but further research is needed to understand so-
cioeconomic and psychological reasons that may impact patient 
decision making for increased travel for cancer treatment. 
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