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Abstract

BACKGROUND: Patients who undergo cytoreductive surgery (CRS) with hyperthermic intraperito-
neal chemotherapy (HIPEC) can return to an acceptable performance status (PS) and quality of life
3 months postoperative.

METHODS: An HIPEC specific questionnaire was developed based on the validated Functional Assess-
ment of Cancer Therapy Questionnaire. Each patient was contacted and questionnaire completed. An aver-
aged score was calculated and stratified to an Eastern Cooperative Oncology Group PS. A retrospective
chart review gathered patient characteristics and correlated to the patient’s 3 months postoperative PS.

RESULTS: Between October 2011 and July 2014, 43 patients underwent complete CRS with HIPEC.
The most common indications for surgery were colorectal (35%) and appendiceal malignancy (47%).
Average scores were: physical well-being 15.4 of 20, social well-being 17.5 of 20, recovery 15 of 20,
mental well-being 13.4 of 20, and functional well-being 18.1 of 24. These correlated to an Eastern
Cooperative Oncology Group PS of 1, 0, 1, 1, and 1. Patient’s age (P = .235), operative length
(P = .181), hospital duration (P = .43), complications or peritoneal carcinomatosis index (P = .815)
demonstrated no significance relative to postoperative PS.

CONCLUSIONS: Patients can recovery well from CRS with HIPEC. It is possible to return to an
acceptable functional status within 3 months postoperative. Age, operative time, length of hospital stay,
or peritoneal carcinomatosis index have no prohibitive effects on a long-term recovery.
© 2016 Elsevier Inc. All rights reserved.
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12 to 36 months and low-grade appendiceal adenocarci-
noma greater than 60 months.' Until recently, most clini-
cians focused on comfort measures and palliation
treatments for this subset of patients.

Cytoreductive surgery (CRS) with hyperthermic intra-
peritoneal chemotherapy (HIPEC) can be used for perito-
neal carcinomatosis of gastrointestinal or gynecologic
malignancies and demonstrates improved long-term sur-
vival over traditional chemotherapy alone.' Current indi-
cations for CRS with HIPEC include: large volume of
noninvasive peritoneal carcinomatosis or sarcomatosis,
peritoneal mesothelioma, low volume peritoneal seeding,
perforated gastrointestinal cancers, gastrointestinal cancer
adherent to adjacent organs or structures, gastrointestinal
cancer with positive peritoneal cytology, gastrointestinal
cancer with ovarian involvement, tumor spill intraopera-
tively, recurrent ovarian cancer after a long disease-free in-
terval, and palliation of patients with malignant ascites.’
With CRS + HIPEC, reported mean survival can be
increased 18 to 44 months over mean survival when chemo-
therapy alone is implemented.’

The Consensus Guidelines from the American Society
of Peritoneal Surface Malignancies is the followed protocol
by many institutions in an attempt to delivery standardized
care.’” The intent of treatment is to perform complete
removal of all gross disease. If possible, HIPEC is initiated
by placement of perfusion cannulas and temperature probes
within the abdomen. The perfusate is heated to 42°C with
the addition of a chemotherapeutic agent to the perfusate
for a perfusion time of 90 minutes.

Perioperative morbidity is classified according to the
Clavien—Dindo scale. Grade III complication rates occur in
26% to 33% of cases; grade IV complications occur in 12%
to 26% of cases.” Average length of operation ranges from
433 to 470 minutes.”

To date, few studies have explored Quality of Life (QoL)
in the postoperative period. The majority of these studies
were single-center reviews that used validated question-
naires administered (retrospectively or prospectively) at the
time of surgery, 3, 6, 9, or 12 months postoperatively. Most
patients demonstrated a return to an acceptable functional
status 4 to 24 months, with a return to baseline at 6 to
24 months postoperatively.'*°

Studies are unable to provide a common consensus on
which aspect of health was the most difficult to recover.
McQuellon et al” reported mental health had greatest diffi-
culty recovering: depressive symptoms had a prevalence of
32% of patients at surgery and 24% 1-year postoperatively.
A German study performed by Tsilimparis et al* demon-
strated that emotional well-being followed the slowest
recovery path, a return to an acceptable status by 12 months
post-operatively. Physical recovery returned to an accept-
able status at 6 months, improving to slightly below base-
line at 24 months postoperatively.” Interestingly, at
36 months postoperatively, patients demonstrated a better
than baseline physical function.”

Many validated modalities exist to measure functional
and performance status (PS). The Eastern Cooperative
Oncology Group (ECOG) PS is widely used across North
America.” This validated scale divides patients into 6
groups with a score of 0 being unlimited in performance
capabilities.

We are unaware of any studies that have stratified
postoperative QoL questionnaires to ECOG PS (or other
functionality scale). The primary outcome of our study is to
obtain a measure of patient’s postoperative PS at 3 months.
The secondary outcome is to determine if any significant
relationships between age, length of operation, and duration
of hospital stay or peritoneal carcinomatosis index (PCI)
exist with PS.

Patient who undergoes complete CRS with HIPEC can
return to an acceptable PS and QoL 3 months postopera-
tively regardless of age, PCI, duration of hospital stay, or
length of operative time.

Methods

The inclusion criteria included patients who received
complete CRS + HIPEC between October 2011 to July
2014, alive in July 2014, communicable by telephone, able
to independently answer questions or choose to have their
closest caregiver or relative respond and not currently
residing in a rehabilitation program. The exclusion criteria
were any patient who did not receive maximal CRS with
subsequent HIPEC, patients who had since died (disease or
nondisease related), those unreachable by telephone and
those in a rehabilitation program or in-patient facility.

An institutional review board application was submitted
and approved. Participants were assigned a random
“participant number” to ensure Health Insurance Porta-
bility and Accountability Act compliance.

The questionnaire used was the general specific Func-
tional Assessment of Cancer Therapy questionnaire vali-
dated and published by Ward et al.” This questionnaire
groups the questions together to address physical well-
being, social well-being, recovery, mental well-being, and
functional well-being. A few minor modifications were
made. These modifications involved wording alteration
and omission of certain questions to better address specific
HIPEC-related morbidities. Each question has 5 possible
answers; we assigned each answer a score: not at all (score
of 0), a little bit (score of 1), somewhat (score of 2), quite a
bit (score of 3), and very much.” The higher score was as-
signed to the answers correlating to a higher level of
function.

Patients were contacted by telephone and gave verbal
consent. If the participant was unable to directly answer
questions their closest caregiver or relative was allowed to
answer on their behalf. Patients were asked to respond to
the question with “not at all,” “a little bit,” “somewhat,”
“quite a bit,” or “very much.” The correlating numerical
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score (0 to 4) for the patient’s answer was circled. The
scores for each section were added and converted into a
percentage. A perfect score, 100%, indicates the patient had
no functional deficits.

The maximum score a patient could obtain for a section
was 20, except “functional well-being” that had a maximal
score of 24. We stratified the results of the questionnaire to an
ECOG PS. ECOG PS 0 to 4 were included; ECOG PS 5 was
excluded for this study investigated only living patients.
Questionnaire scores and/or percentages were evenly divided
into 5 groups. The highest scores (80% and above) were
assigned an ECOG PS of 0, 60% to 79% an ECOG PS of 1,
40% to 59% an ECOG PS of 2, 20% to 39% an ECOG PS of 3,
and 0% to 19% an ECOG PS of 4. See Table 1.

A retrospective chart review was performed for each
participant. Demographic data were collected including
patients’ age, operative time, length of hospital stay,
and PCL

Results

From the eligible study population (n = 63), 33 patients
consented to participate in the study. Average age was
54.9 years; 12.2% were between the ages of 30 and 39,
15.2% between 40 and 49 years, 27.3% between 50 and
59 years, 39.3% between 60 and 69 years, 3% between 70
and 79%, and 3% were 80+ years.

The most common malignancy was appendiceal (47%)
followed by colorectal (35%). The remainder (18%)
included small bowel and gastric malignancies. The
average PCI score was 12.5. Average length of stay was
9.8 hospital days, and average length of operation was
594.2 minutes.

The average scores for physical well-being was 15.4 of
20, social well-being 17.5 of 20, recovery 15 of 20, mental
well-being 13.4 of 20, and functional well-being 18.1 of
24. This produced an overall score of 72.6 of 106. These
score were stratified to an ECOG-performance scale value.
See Table 2 for average scores and correlation to
ECOG PS.

Using one-way analysis of variances test, patient de-
mographics were compared with ECOG PS at 3 months.
Patient’s age (P = .235), operative length (P = .181), hos-
pital duration (P = .43), complications or PCI (P = .815)
demonstrated no significance to postoperative PS.

Table 1 Stratification of raw scores to ECOG PS

Raw score for physical health Percentage ECOG PS
16-20 80-100 0

12-15 60-79 1

8-12 40-59 2

4-8 20-39 3

0-3 0-19 4

ECOG = Eastern Cooperative Oncology Group; PS = performance
status.

Table 2 Average scores, percentile and ECOG PS
stratification

Average score

Area of health (n = 33) Percentage ECOG PS
Physical well-being 15.4/20 77 1
Social well-being 17.5/20 87.5 0
Recovery 15/20 75 1
Mental well-being 13.4/20 67 1
Functional well-being 18.1/24 75.4 1

ECOG = Eastern Cooperative Oncology Group; PS = performance
status.

Comments

Patients with peritoneal carcinomatosis from a gastro-
intestinal or gynecologic malignancy should be evaluated
for HIPEC. Complete CRS + HIPEC may prolong
survival time for appropriate candidates who undergo
surgery.

In comparison to similar studies, our facility demon-
strates a lower morbidity rate (as measured by the Clavien—
Dindo scale): grade I/Il 35%, grade III/IV 11%. Also
improved from previous studies was our mortality rate: 0%
at 30 or 60 or 90 days. This demonstrates that a single
facility, community-based HIPEC center can deliver reli-
able results with improved outcomes.

The ECOG PS scale is a widely accepted and validated
measurement of PS. We recognize there are many validated
scales and methods to assess functional and/or PS. The
ECOG PS is regularly used at our institution and was
continued during the study due to its ease of use.

Stratification of our questionnaire data to a PS score is,
to our knowledge, not reported elsewhere. This approach
requires ongoing data collection to allow researchers to
validate this questionnaire and stratification method. Future
models should involved administration of the questionnaire
3 months postoperatively by the method described in our
study. An office visit should be conducted within the same
3 month postoperative time frame with same clinician
performing a thorough history and physical examination to
assign a PS. This would then allow for correlation and
validation of our stratification method. Until this is
establish, our current model demonstrates to be a reliable,
easily calculated, and relatively quick assessment of
functional status for use in both outpatient clinic and
inpatient ward settings.

Two trained clinicians were responsible for data
gathering: 1 assessed all preoperative PS and the other
contacted all participants for questionnaire completion.
This ensured minimal internal variation within data
collection. Inherent to the study design (retrospective) is
recall bias. To minimize this bias, researchers gave
patients reference points and asked for their response at
3 months postoperative. Patients were asked to provide
answers based on the surgery alone; they were asked to
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exclude any chemotherapy or neoadjuvant therapy
experiences.

Investigators points of future development include
administration the questionnaire preoperatively and various
times postoperatively (3, 6, and 9 months) to allow for a
more consistent method of data collection and stratification
to PS and reduce any recall bias.

All patients returned to an acceptable functional status at
3 months postoperative. This is improved from multiple
studies that quote a return to an acceptable functional status
at 4 to 24 months.*® Consistent with other studies, mental
well-being showed the greatest dealt in recovery. Social
functioning returned to a baseline at 3 months (ECOG PS
score 0) for our population but lagged in recovery in other
studies.” One may extrapolate, that patients continue to
improve and may experience a better than baseline func-
tional status at 6, 9, or 12 months postoperatively. Clini-
cians should focus postoperative counseling on the area(s)
that which the questionnaire identified to have the greatest
lag in recovery. Extra time counseling, referrals, and
resource material should be made available to all patients
in their area of need.

Age, pathology, and prior intervention were not found to
be significant related to PS at 3 months. This may prevent
exclusion of potential candidates based on advanced age,
pathology, and treatment history.

Conclusions

Patients can recovery well from HIPEC. It is possible to
return to an acceptable functional status within 3 months
postoperative. Age, operative time, length of hospital stay,
or PCI may have no significant long-term effects on
recovery for the well-selected patients who undergo com-
plete CRS + HIPEC.
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Discussion
Discussant

Dr. Mathew Chung (Grand Rapids, MI): Your
complication rates of grade 3 and 4 complication rates
are much better than our results and was published in
most literature in this area. So maybe you guys do a better
job there, but that was a little bit lower than was generally
reported. The other comment is, if I read your article
correctly, you had 63 patients who underwent this proce-
dure; 43 cytoreduction, HIPEC, and then 33 were included
in the study. So about half of the population were lost or did
not consent, so I am not so sure if you can make meaningful
conclusions based on that if you have lost half the patients
that you operated on, although those half that did report
their outcomes reported good results.

Second comment would be, these were results based on
questionnaires, and there is some inherent problems with that
methodology as well. Of course, most patients, especially if
they like the surgeon, are going to say I did great, when, in
fact, they may not be able to go up a flight of stairs.

Specific questions I have for you are, what chemo-
therapy did you use for all these HIPECs? Did that vary
based on tumor pathology?

Second question, I know very small percentage of your
patients have small bowel cancer. Usually HIPEC is not
recommended for that in general. So why was it used, and
what are your outcomes? And, third, do you have an age
cutoff for HIPECs? I know functional status trumps
everything, but one of the patients I think was 88 years
old, and personally I would have a hard time recommend-
ing this aggressive procedure for an 88-year-old.

Dr. Berri: As far as the numbers enrolled within our study,
the patients were not necessarily lost to follow-up. For
example, the 33 patients of the 63 were those that were
able to consent and actually connect with over the phone
within the time constraints of our study. Postoperatively,
we see the patients once they are released from the hospital
at 1-week postoperative, 2 weeks postoperative, and then
every 2 months for to next 2 years, at least if everything
goes well, if not more frequently. So the patients are
continued to be followed, and even if they, the remaining pa-
tients were able to be included within our study, we would
expect it not to alter our results that much, for we are
continuing to follow the patients. We have been able to
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analyze their morbidities that they have developed, and they
do not differ significantly from the ones that were included
and this is also demonstrated in secondary study that we
have being presented as a poster where we examined all the
comorbidities of the rest of the HIPEC patients as well.

The question regarding small bowel, there are very
limited data based on small bowel malignancies and the use
of HIPEC; however, there are some consensus or limited
data that explores that, if there is a low tumor burden and a
low disease burden, that HIPEC will still benefit these
patients. The one that was included in the study and
subsequently since then, a few more patients with small
bowel malignancies have been included in our studies. But
this specific one is approximately 2 and a half years,
30 months from the surgery and remains disease free with
an excellent PS.

As far as chemotherapy, the ones included in this study
at this time is, we included Mitomycin-C that was heated to
42°C, and there are different chemotherapeutic agents that
can be used based on the primary pathology. Cisplatin is
another one. Mitomycin-C is mentioned so it really de-
pends on the primary pathology and the consensus
guidelines as established by the American Society of
Peritoneal Surface Malignancies that you can use as
guidelines. But the short answer, it is Mitomycin-C used
in this case.

As far as age goes, the generally accepted an age cutoff
is approximately 70 years, however, at our institution, with
the use of the multidisciplinary tumor board, we are able to
evaluate the patients very comprehensively. We also use not
only PS comorbidities, but we use an National Surgical
Quality Improvement Program risk calculator quite exten-
sively as well. And if the patient has a very low acceptable
risks or development of postoperative complications and
we feel they are appropriate candidate, we will still offer
CRS and HIPEC to the patient.

Dr. Roderich Schwarz (Goshen, IN): I think you are
doing a very important activity in measuring quality of
life outcomes for a disease spectrum that is difficult to mea-
sure in terms of outcome intervention successes because it
is a spectrum of diseases. And some patients present with
strong symptoms and others actually do not. So I think hav-
ing this quality of life assessment and symptom scale pre-
operatively and then comparing it to an early and perhaps
more delayed 3-month postoperative time point would be
more meaningful, and also you have patients who were
evaluated and not considered candidates for this. It would
be very helpful to have the same quality of life assessment
for those so you can actually prove that your intervention
made a difference. So I am curious if you are thinking
about looking into that, as well.

Dr. Berri: Absolutely. That is an excellent comment and
that is something that we have started to discuss and use
within our program as well. We feel that this is kind of our
starting project for it and are in complete agreement with
you that this would be an excellent tool now to use in

preoperative assessment of the patients 1-week postopera-
tive, 3 weeks postoperative and be able to use it longitudi-
nally. It is not only trace and be able to track the patient’s
recovery but be able to compare it within the patients as well.

When we performed the study as well, it was a third
party who called the patients and asked them about all the
questions, so we tried to eliminate any surgeon bias or
preferential bias as previously mentioned for the surgeon
and direct nurse practitioners as well that were involved in
the patients’ primary care. And even if the patients do have
an affinity to, we are blinded from actually asking the
questionnaire.

Dr. Robert P. Sticca (Grand Forks, ND): As you know,
many of these patients require sigmoid and upper rectal re-
sections because of a bulky disease in the pelvis and they
end-up with colostomies. Did you guys correlate when
you had to do a colostomy whether that impacted the qual-
ity of life, their functional status, and their feelings of well
being after the surgery?

Dr. Berri: We did not look at that specifically. That
would be a great point to move forward from here, because,
as you said, it does impair the quality or alter the quality of
life or the PS is an adjustment for the patients.

Dr. Christopher R. Mchenry (Cleveland, OH): 1 was
very impressed with your hospital readmission rate, which
was only 3%. I mean, that is lower than our readmission
rate for thyroidectomy. And it was so impressive in such
a complex group of patients. And we know from Medicare
data, that 25% to 33% of patients who are readmitted, are
readmitted to other hospitals. So is this readmission rate
just to your hospital? And then, finally, what transitions
to care have you instituted that have resulted in such a
low hospital readmission rate?

Dr. Berri: This is the readmission rate at our institution
specifically. In our patient population, they are very
involved with communication with the surgeon, with the
nurse practitioner, and multiple other institutions that they
may be living around. 20% of our patients do live over
200 miles away, so if they do go to their home institution,
we found that communication and transfer back to our hos-
pital has been excellent thus far. So this is just within our
home institution.

As far as transitions to care, part of the reason why we
believe that our readmission rate is so good, is we do a very
extensive preoperative evaluation, including a prehab pro-
gram, as well, making sure the patients are in their best
functional status. Once they have been decided and once
the surgery has been scheduled, they will undergo a prehab
program to ensure that they are at their maximal strength, at
their maximum PS to that point, as well.

Postoperatively, at our institution we have a very, again,
multidisciplinary approach. We have physical therapy,
occupational therapy, and social work. The nurse practi-
tioner who works with the patients, they are very involved
in the postoperative care. And so we are able to transition
the patients most of the time back to their own home.
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