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ABSTRACT

Introduction. The cytoreduction and hyperthermic

intraperitoneal chemotherapy (CS/HIPEC) procedure is

complex, involving lengthy preparation and recovery in a

heterogeneous patient group. Understanding the patient

experience is essential to improving interactions with

health professionals that is critical to recovery.

Objective. This study sought to characterize the early

recovery and return to quality of life (at 3 and 6–12 months

post-surgery, respectively) in patients having undergone

CS/HIPEC, through structured interviews.

Methods. Two sets of interviews were conducted among

20 CS/HIPEC patients. Interviews were uploaded into QSR

NVivo 10 qualitative software (QSR International, Aus-

tralia) and coded by two study personnel. Interview 1

focused on initial treatment decision making and postop-

erative hospitalization, while interview 2 focused on

recovery, supports, and return to quality of life.

Results. Among the participants, 60% were female and the

mean age was 57 years (range 31–71). Diagnoses included

disseminated peritoneal adenomucinosis (n = 6),

appendiceal adenocarcinoma (n = 4), colorectal adenocar-

cinoma (n = 6), goblet cell (n = 2), and mesothelioma

(n = 2). The first interview identified common themes of

perioperative psychosocial isolation, lack of direction, and

the importance of an established support system. Patients

requested printed and audiovisual materials focused on

addressing expectations. The main findings from the sec-

ond interview captured patient experiences with longer-

term complications, as well as surveillance.

Conclusion. Focused interviews with patients recently

having undergone CS/HIPEC identified key issues that may

be addressed in programs to improve the patient experi-

ence. These issues were distinctly different in relation to

phase of recovery, and patient-centered programs designed

with these factors in mind have the potential to enhance the

recovery process.

The Beryl Institute defines the patient experience as ‘‘the

sum of all interactions, shaped by an organization’s culture,

that influence patient perceptions across the continuum of

care’’.1 An understanding of the patient experience can

assist in identifying gaps in care that may be addressed

through various strategies initiated by the healthcare team,

with an end goal of improving outcomes and the processes

of healthcare delivery.

The cytoreduction and hyperthermic intraperitoneal

chemotherapy (CS/HIPEC) procedure is a complex surgi-

cal procedure that involves extensive peritoneal stripping

of tumor nodules from the surfaces of the abdominal cav-

ity, followed by administration of heated chemotherapy

through a circuit or coliseum to manage micrometastatic
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peritoneal metastases.5 A randomized controlled trial and

several cohort studies have indicated a survival benefit for

patients treated with this procedure, for primary tumor sites

including appendiceal mucinous neoplasms, appendiceal

and colorectal adenocarcinoma, and primary peritoneal

cancers.6,7 The recovery and return to baseline or improved

quality of life among this heterogeneous group of patients

may be complex, and has been shown to occur by 6 months

postoperatively.8 Additionally, a diverse group of patients

may seek consultation for this procedure, related to age,

sex, prior surgery, prior chemotherapy, and functional

status.9

A Swedish study of in-hospital patients having under-

gone CS/HIPEC (at 11 days postoperatively) was

completed by Eriksson et al.,10 and identified several dis-

crete domains of the patient experience, including the

process of recovery, body/mind connection, and supports

and transitions in care. Swenne et al.11 evaluated patients

using in-depth interviews at 2–6 months postoperatively

and identified several gaps in the recovery process, such as

not addressing the mental stress of recovery and the effect

of specific factors such as presence of an ostomy or

needing additional systemic chemotherapy. Despite this

well-studied recovery process, the patient experience of

those choosing to undergo the CS/HIPEC procedure is

lacking and has not been well-characterized. In particular,

understanding the patient perspective as relevant to the

various phases of preparation and recovery, including

preoperative decision making and planning, in-hospital

experience, and postoperative recovery, are significant

areas to understand in relation to patient outcomes and with

regard to the delivery of healthcare.

Our group previously studied the perioperative prepa-

ration offered to patients by high-volume surgeons around

the world completing the CS/HIPEC procedure.12 Two-

thirds of centers stated they offered a formalized preoper-

ative pathway, over 80% offered printed educational

materials, 40% facilitated an opportunity to connect with

patients having previously undergone the procedure, and

20% offered audiovisual/multimedia materials. Given these

fairly diverse results, there was clearly no standardized

educational method for communicating recovery informa-

tion to patients, across all of the centers that perform the

procedure, and no direct information from patients was

elicited to assist with format, content, or knowledge needs.

The aim of the current study was to explore the early

patient experience during the preoperative and early

recovery period to determine themes important to decision

making relevant to the in-hospital stay, and to evaluate the

patient recovery experience following the hospital stay to

determine factors important to the home recovery period

and return to quality of life, from patients recently having

undergone the CS/HIPEC procedure at our center.

Understanding the patient experience of CS/HIPEC is an

important opportunity to identify areas for improvement in

patient care, including patient education, recovery, and

gaining insight regarding the factors that have the potential

to impede or facilitate preoperative planning to postoper-

ative recovery of importance to the team and the patient,

thereby yielding the most optimal outcome.

METHODS

Setting

Roswell Park Comprehensive Cancer Institute has been

an established CS/HIPEC center since 2003. Three surgical

oncologists offer the procedure to patients who are either

self-referred or referred from surgeons or medical oncol-

ogists in the Western or Central New York area. On

average, four to eight CS/HIPEC procedures are completed

per month. Patients considered for the CS/HIPEC proce-

dure undergo surgical consultation and multidisciplinary

discussion. The general indications for the procedure

include patients with peritoneal metastases from appen-

diceal or colorectal cancers or neoplasms, peritoneal

mesothelioma, or primary peritoneal cancers.

This study was approved by the Roswell Park Institu-

tional Review Board. All patients were informed that the

study was confidential and that their decision to participate

in the study would not be shared with anyone in their care

team or affect the nature of their care. Each patient who

chose to participate received a unique code that was ran-

domly assigned.

Patient Population

A sample size of 20 patients was selected a priori to

allow for capture and redundancy of adequate information.

Consecutive patients having undergone the CS/HIPEC

procedure at Roswell Park were recruited, starting in

March 2016. All patients were recruited by June 2017.

Overall, 96 patients underwent this procedure during the

study period. Study personnel approached patients at the

postoperative clinic visit to introduce the study and enroll

interested patients, and a patient information sheet was

provided to those who elected to participate. Inclusion

criteria were as follows: having a CS/HIPEC procedure

completed at Roswell Park in the last 3 months, and the

ability to speak and understand English.

Interviews

Interviews were completed at two time points: 3 months

and 6–12 months postoperatively. Interview questions

1064 V. A. Francescutti et al.



were designed by the research team and informed by the

literature. The first interview (3 months) included ques-

tions related to initial treatment discussion, decision

making, and the postoperative period in hospital. The

second (6–12 months) included questions related to

recovery postdischarge, supports, education, and return to

quality of life. Interview questions can be found in ‘‘Ap-

pendix 1’’.

Study personnel prescheduled interviews with the

patient and completed the interview, either in-person after

a regularly scheduled clinic appointment or at a prear-

ranged time by telephone. Patients who participated

received a $50 gift card to a major retailer for each inter-

view completed.

Interview Team and Data Collection

The interview team consisted of three research staff not

involved in patient care but with extensive experience in

recruiting study participants, qualitative methods, and

conducting patient interviews. Patient interviews were

completed by one of the research staff and were audio-

recorded. Transcriptions of the interviews were completed

by a central service.

Analysis

All of the completed interviews were organized into

QSR NVivo 10 qualitative software (QSR International,

Melbourne, VIC, Australia) for coding and further analysis.

Transcripts were then prepared for analysis by determining

a list of specific items of interest from the interview guide.

An initial round of free coding of those independent items

was completed by the study investigators and two study

research staff members. The coding team met to review

free coding results, resolve any inconsistencies, and discuss

and determine a set of standard codes and categories for

application to the rest of the patient interviews. The

selected interview question guide topics were used as a

framework to develop the coding structure. This approach

to the analysis enhanced our ability to manage the data and

improved our consistency in examining the interview guide

topics of interest. A table format was used to create the

coding summaries, which included the selected interview

question guide topics and a summary of participant

responses for each item. The coding team compared their

individual analyses in order to verify agreement and detect

any differences or inconsistencies between coders. Patterns

were identified by examining the codes associated with

interview guide topics. Examination of the response pat-

terns across the data led to the emergence and ultimate

identification of themes and majority responses among

interview participants. Upon review of the findings, the

major and most relevant themes were identified and agreed

upon by the coauthors, and illustrative quotes were inclu-

ded to represent those themes.

RESULTS

Patient Demographics and Treatment Information

Of the 20 participants, 60% were female and the mean

age was 57 years. Regarding tumor histology, eight

patients had colorectal adenocarcinoma, six had dissemi-

nated peritoneal adenomucinosis, three had peritoneal

mucinous carcinomatosis, two had goblet cell carcinoid,

and one patient had peritoneal mesothelioma. Complete

cytoreduction was achieved in 16 (80%) patients. Half of

the patient cohort had private insurance (n = 11), four had

Medicare, three had Medicaid, one had Veterans’ insurance

and one had other insurance (out of the country). Patients

traveled for treatment to Roswell Park from distances

ranging from 5 to 295 miles. Home-city populations varied

from 163 to 256,902 people (Table 1).

A total of nine patients experienced 90-day postopera-

tive morbidity. Surgical site infection occurred in three

TABLE 1 Descriptive characteristics of HIPEC study patients

Characteristics n = 20

Age (mean years) 57

Gender

Female 11

Male 9

Histology

Colorectal adenocarcinoma 8

DPAM 6

PMCA 3

Goblet cell carcinoid 2

Mesothelioma 1

Complete cytoreduction 16

Morbidity (n=9)

SSI/fat necrosis 3

Intra-abdominal abscess 2

C diff 2

Anastomotic leak, reoperation 1

Neutropenia 1

Oncologic outcome

NED 10

AWD 8

DOD 2

DPAM disseminated peritoneal adenomucinosis, PMCA peritoneal

mucinous carcinomatosis, SSI superficial surgical site infection, NED

no evidence of disease, AWD alive with disease, DOD dead of disease
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patients, intra-abdominal abscess requiring drain insertion

occurred in two patients, and anastomotic leak requiring

reoperation occurred in one patient (Table 1).

Oncologic outcomes at the time of analysis included 10

patients who were alive without evidence of disease; eight

patients were alive with measurable disease (four were

patients who did not have a complete cytoreduction), and

two were patients who died of disease within the study

period, after their second interviews were complete

(Figs. 1 and 2).

Interview Information

All interviews were completed by one research team

member for both interview time points. The average length

for the first interview was 21 min, ranging from 10 to

50 min, while the second interview averaged close to

18 min, ranging from 12 to 32 min in length.

Interview 1 (3 Months Postoperatively) Themes

The identified themes at the first interview included

factors that were of critical importance to the preparation

and decision making that occurred prior to surgery. The

majority of patients felt they were provided enough infor-

mation to be confident with their decision to have surgery.

The most common resource that helped in the decision to

undergo CS/HIPEC was the initial consultation with the

surgeon, followed by family, web-based searches, and

personal faith.

Few patients cited decisional regret. In fact, the majority

of patients stated they would have the surgery again,

despite complications. Most patients also felt they had an

understanding of other treatment options, enough so that

they would still make the decision to choose CS/HIPEC. In

terms of educational information provided in preparation

for the procedure, 40% of patients preferred a short video,

30% preferred a website, 15% preferred written material/

brochures, and 15% preferred a combination of all of the

above.

Patients reported a wide range of experiences specific to

their in-hospital experience following the CS/HIPEC pro-

cedure, ranging from ‘not that bad’ (9/20) to ‘difficult’ (9/

20) to ‘hell’ (2/20). These findings did not correlate with

extent of surgery or postoperative morbidity. The most

prominent physical theme that was recurrent among par-

ticipants was pain and pain management, including

epidural function and adjustments. A highlight of the in-

hospital experience was the rapid identification of the

‘team’ of care, including nursing and allied healthcare that

were integral to the recovery process.

• Wide range of experiences
• Prominent recurring theme of pain and pain 

management
• Rapid identification of "team of care" 

• Retrospective preferences:
• Short video - 40 %
• Website - 30 %
• Written material - 15 %
• Combination of above -15 % 

• Very little regret endorsed, even in setting of 
morbidity

• Feeling of understanding, would choose 
CS/HIPEC again

• Majority of patients felt well-prepared
• Did not feel additional information would be 

helpful
• Factors assisting in decision: 

• Surgeon
• Family 
• Websites
• Faith Preparation 

and 
Decision-
Making

Decision 
Regret

In-Hospital 
Experience

Educational 
Information

FIG. 1 Interview 1 (3 month post-operatively) themes
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The majority of patients recalled the exact expected

duration of time during their hospital stay, time in the

critical care setting, incision type, and the probability of

needing an ostomy. However, many patients did not

understand or recall the likelihood of side effects or the

severity anticipated (8/20, 40%). The most unexpected side

effect identified among patients was depression; even with

no personal history of this condition, symptoms were noted

among patients, as best described in the following state-

ment: ‘‘At first, that month, you get a little down cuz you

can’t do anything. My problem is I was always very active.

So for me, doing nothing was just driving me crazy…’’.

Patients expressed a genuine concern relevant to caregivers

and for the ‘loss of the team’, as experienced during the

hospital stay. One patient described the transition to home

postdischarge from the hospital in the following manner:

‘‘… if my husband and I had realized the importance of his

support, it maybe would have helped us prepare for—

like—he was trying to work and at the same time take care

of me. If we would have been more prepared, maybe we

could have had a better plan in place for him …’’

Interview 2 (6–12 Months Postoperatively) Themes

The second interviews centered on themes specific to the

recovery process. The physical themes included the feeling

of being ‘back to normal’. A total of 14 patients chose to

answer this question, with six patients feeling back to

normal at 4 months postoperatively, three patients by

4–6 months, and five patients requiring 6 months or longer.

Despite the recovery process and time from surgery, 6 of

the 20 patients endorsed difficulty sleeping, and 7 endorsed

chronic or ongoing pain issues. Regarding gastrointestinal

symptoms, 6 of 20 patients remained on a restricted diet,

and 7 endorsed ongoing bowel habit change.

Patients were asked about the psychological and social

impact of the surgery and recovery process. The dominant

theme from participant responses were about death and

cancer recurrence, and is best represented by the following

quote from one patient: ‘‘Well, I guess the fear I would

have is that, of course, that this is not a cure. I know full

well that I may need surgery again in the future. I guess if I

thought about it seriously I would probably wonder what

my life’s future will be …’’. The patients who required

postoperative adjuvant systemic chemotherapy also dis-

cussed experiencing memory deficits. Some patients stated

they felt their personal spirituality was stronger compared

with pre-procedure. From a social functioning perspective,

the majority of patients (80%) stated relationships with

friends or their social network was unchanged or stronger.

Similarly, the majority (90%) of patients stated their rela-

tions with a partner or primary caregiver were better or

unchanged; however, 10% described experiencing a worse

or strained relationship, as represented by the following

patient quote: ‘‘… it’s been a lot of stress between us. It’s

just difficult because he has had to transition into a care-

giver type of role … it’s definitely been a change in the

dynamic in our relationship’’. This 10% of patients who

described experiencing worse or strained relationships was

also correlated with those who experienced postoperative

morbidity.

DISCUSSION

The interactions, perceptions, culture, and continuum of

care, termed the ‘patient experience’, is becoming

increasingly important to modern medicine, and should be

taken into account for the development of programs in

cancer care. The CS/HIPEC procedure is a complex sur-

gical oncology procedure that is offered to a heterogeneous

Physical
•"back to normal"
•just over half by 6 months (n = 8)
•many required 6 months or longer 
(n = 5)

•GI symptoms
•25 % (n=6) remained on restricted 
diet 

•35% (n = 7) had persistent bowel 
habit change

Psychological / Spiritual
•Dominant theme of fear
•death, recurrence

•Spirituality stronger in some
•Memory deficits

Social
•80 % stated relationships with 
friends stronger or unchanged

•Relationship with partner
•90 % better or unchanged
•10 % worse/strained
•correlates with incidence of 
morbidity

FIG. 2 Interview 2 (6-12 month post-operatively) themes
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group of patients, and requires a lengthy recovery process.

Given the advanced nature of cancer in this patient group,

and various phases in recovery, evaluation of the patient

experience is invaluable to identifying gaps that may be

improved upon. To date, the patient experience in the early

postoperative period in CS/HIPEC has been evaluated by

one group of researchers in Sweden.10,11 However, the

patient experience during the lengthy and complex recov-

ery period, ending in return to preoperative quality of life

past 6 months postoperatively, had not been comprehen-

sively studied until the current study.

The patient cohort from this study included patients of

varying ages, sexes, and tumor histologies, in keeping with

most CS/HIPEC practices in North America. Additionally,

postoperative morbidity was also well within the range of

type and severity for such practices. Thus, results should be

generalizable to the population of patients undergoing the

procedure at our center and others. With respect to iden-

tified themes, although most patients felt they had enough

information to make informed decisions about pursuing the

procedure, almost half did not understand or recall the

likelihood or severity of common side effects. In the setting

of a lengthy recovery process, this poor understanding is a

need that should be addressed to improve both patient

comprehension of the process and as a component of

informed consent. In addition, the identification of the

patients ‘team’, which includes in-hospital staff as well as a

primary caregiver who will be responsible for taking over

many care tasks at home postdischarge, was a key factor to

the recovery process. A better definition of the caregiver’s

roles and commitment to education, as well as the identi-

fication of an individual willing to fulfill even difficult

recovery tasks, is warranted.

At the 6- to 12-month postoperative interviews, persis-

tent physical symptoms occurred in at least half of the

patients, most commonly related to gastrointestinal func-

tion, pain, and sleep. Although the CS/HIPEC procedure is

completed on patients with advanced abdominal cancers, a

survivorship care plan to manage and treat some of these

symptoms may be warranted, specific to this procedure.

Additionally, given the increased importance of the pri-

mary caregiver in the later postoperative period at home, in

particular for patients experiencing morbidity from the

procedure, the role, support, and preparation available to

the caregiver was highlighted again.

Several interesting discussion points arise from analysis

of the themes from this patient cohort. Patients appear to

overwhelmingly request audiovisual or mixed-type educa-

tional information, related to preoperative decision making

and the recovery process, although many sites offer mostly

written materials.12 This preference offers direction to

facilities hoping to improve patient understanding and

instruction. Additionally, although many physical symp-

toms of the procedure were prevalent, the most unexpected

side effect was depression, even in patients who did not

have this diagnosis preoperatively. The effect of depression

on postoperative recovery has been well-demonstrated in

the orthopedic joint replacement literature, indicating that

patients with postoperative depression often have increased

narcotic requirements and overall slower recovery.13,14

Although the recovery period is different and the psycho-

logical status of the patient may be affected by a cancer

diagnosis, the effect of depression on slowing the recovery

process is relevant to CS/HIPEC, the potential for screen-

ing and active management in all patients should result in

improved outcomes overall. Finally, the repeated mention

of the caregiver throughout the recovery process indicates

the importance of the roles and responsibilities in all phases

of treatment. Shown in other disease sites, the caregiver for

postoperative or post-treatment cancer patients has a

unique role that can pose risk for burnout, which may in

turn result in a negative impact for the recovering

patient.15,16

The limitations of the current study include a patient

cohort from a single center, with fairly heterogeneous

demographic and tumor type characteristics. However,

common themes can be identified and appeared to resonate

in this cohort, despite these differences. The future plan to

translate the current study data into a patient-centered

program includes the following: a better description of

possible side effects made available prior to surgical

decision making, and a more comprehensive approach to

the unexpected side effect of depression is warranted,

probably from a similar type of qualitative study in the CS/

HIPEC patient population. The inclusion of multimedia

preparatory educational materials to the patient-centered

program appears optimal for patients, and a program that

includes caregivers as key members of the recovery pro-

cess is necessary. This type of media may allow for

patients to select or even be assigned modules of relevance

by the surgeon and team to his or her particular case (for

example, ostomy management). For the development of

these multimedia type modules, the authors intend to

partner with the patient group PMP Pals for the develop-

ment, review, and possible dissemination of such modules.

This study identifies several gaps that if addressed can

directly improve the CS/HIPEC patient experience, and

may indirectly act to improve on other conventional quality

indicators such as length of stay and readmission rates.

DISCLOSURE None.
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APPENDIX 1: INTERVIEW QUESTIONS

Appendix A: Structured Interview 1 (3 Months Post-

surgery)

1. Tell me about your experience with your [colon/ap-

pendix/other] cancer.

2. Probe: what were the symptoms that made you seek

medical help?

3. Who did you see (physicians or specialists)? What

treatments were offered to you? How were treatment

options presented to you?

4. What were you told about prognosis/how serious the

cancer was? (Were you given specific length of life

expectancy with/without treatment, or probability of

survival?)

5. What treatments did you choose to have?

6. Probe: What treatment did you choose?

(a) How did you choose the treatment?

7. Did you feel you were given enough information to

be confident with the decision? What else may have

helped you at that time?

8. What factors helped you make that choice? What

people helped you make that choice? [How much did

you use the Internet for information? Social media?]

9. Do you remember how long the recovery period in

hospital was expected to be after surgery? What was

the recovery period in hospital like for you?

10. Were you expecting to spend time in the intensive

care unit?

11. Were you expecting to have an ostomy?

12. Were you prepared or aware of the types of incisions

and tubes you would have after surgery?

13. Did you experience any expected side effects or

complications?

(a) Did you experience any unexpected side effects

or complications?

(b) How was the management or treatment of the

complication explained to you?

14. Did you feel ‘‘back to normal’’? When was that?

15. What was your recovery period like at home after

discharge?

16. In retrospect, would you make the same choice today

if you could replay that decision?

17. Probe: Would you tell me why? (Depending on tone

of answer, change order of next probes:)

(a) What were the benefits of the treatment for you?

(b) What were the drawbacks? (Physical, social,

economic?)

(c) Did you feel you fully understood the benefits or

drawbacks prior to the surgery? Can you elab-

orate on why or why not?

18. What one support (educational, psychosocial, social

support, spiritual or economic) would have been most

helpful to you prior to treatment? After treatment?

When would they have been helpful?

19. Is there something you would have liked to under-

stand better, or know more about, before deciding on

surgery?

20. If you could advise someone who has to make the

same decision as you did, what one thing would you

tell him or her?

Appendix B: Structured Interview—(6–12 Months Post-

surgery)

Did you feel you were given enough information to be

confident with your decision to have HIPEC surgery?

Probe: What else may have helped you at that time?

What factors helped you make that choice?

Probes: What people helped you make that choice?

How much did you use the Internet for information?

Social media? Do you remember how long the recovery

period in hospital was expected to be after surgery?

Probe: What was the recovery period in the hospital

like for you?

After surgery and to this point, did you experience any

expected side effects or complications?

Probes: Did you experience any unexpected side effects

or complications?

How was the management or treatment of the compli-

cation explained to you? At some point in your recovery,

did you feel ‘‘back to normal’’?

Probe: When was that?How has your recovery pro-

gressed since our last interview?

FOCUS 1: PHYSICAL

Did you have any type of ‘‘setbacks’’?

Are you having pain or physical discomforts?

Are you exercising?

(a) How much/how often?

How are you eating? Do you enjoy food?

Have you had any problems or changes with

your bowel habits?

Are you having trouble sleeping?

Are you having tiredness?

FOCUS 2: MENTAL/PSYCHOLOGICAL

What fears do you have?

Are you having mood swings?
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Comparing to before your diagnosis and treatment: How

has your memory been? Do you have any difficulty

concentrating?

‘FOCUS 3: SOCIAL

Has this experience changed your relationships with

your friends?

What about relationships with your family and partner?

Are you having any issues with everyday living?

(a) Issues with finances?

(b) Issues with travel plans?

FOCUS 4: SPIRITUAL/EXISTENTIAL

Has this experience with your cancer changed how you

feel about yourself?

Probe: Can you tell me what ways you feel are different?

Has this experience with your cancer changed how you

feel about your faith, or spirituality?

As time has passed, would you still make the same

choice today if you could replay your decision?

Probes: Would you tell me why? (Depending on tone of

answer, change order of next probes:) What were the

benefits of the treatment for you? What were the draw-

backs? (Physical, social, economic?) Did you feel you

fully understood the benefits or drawbacks prior to the

surgery?

Can you elaborate on why or why not?

Preparation and Education

What one support would have been most helpful to you

before treatment?

After treatment?

Is there something you would have liked to understand

better, or know more about, before deciding on surgery?

If you had a choice of how your patient information was

presented to you, what would you prefer?

Probes:

(a) In the form of a: brochure (pamphlet), short video,

or a website

(b) Are there any formats for educating patients on this

procedure that you recommend that we have not

already discussed?

If you could advise someone who has to make the same

decision as you did, what one thing would you tell them?
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