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Purpose. Review and evaluating the safety and early result of hyperther-
mic intraperitoneal chemotherapy (HIPEC) performed in the community
hospital.

Methods. Single institution retrospective analysis of patients who under-
went HIPEC was invested.

Results. Five males and five female patients received HIPEC at our insti-
tution between June 15, 2022, and April 11, 2024. The mean patient age
was 61.2 years old. The primarily occurring tumors were one appendiceal
mucinous adenocarcinoma rupture; three right-sided colon cancer, and six
left-sided colon cancer. Two of them are synchronous with peritoneal car-
cinomatosis.

Primary tumor was resected in all patients. All patients had cytoreduction
surgery (CRS) with Mitomycin C HIPEC. The operative time was 420 +
79.3 minutes. The blood loss was 15.5 £ 13.6 ml. Peritoneal carcinoma-
tosis index (PCI) was 4 (interquartile range 2.3, 5.8). The CRS completion
score (CC score) was 0 in six and 1 in four patients. Three patients had a
body temperature of more than 38 °C, intraoperative. No acute renal fail-
ure or other morbidity, mortality was noted.

Mean carcinoembryonic antigen (CEA) drops from 15.4 ng/mL, preoper-
ative, to 6.6 ng/mL, postoperative. Four patients noted recurrence after
5.34-19.6 months post-operation.

Conclusions. CRS with HIPEC in selective case is a safe procedure, and
could be applied in community hospitals.

[J Soc Colon Rectal Surgeon (Taiwan) 2025;36:141-150]

he annual incidence of colorectal cancer (CRC)

is increasing worldwide. It increased from ap-

proximately 5% to 15% of all cancers until 2016' and

increased incidence to 44.7 per 100,000 persons in
2014 in Taiwan.

Generally, peritoneal metastasis (PM) is discov-

ered in 5%-15% of patients during primary colorectal
surgery>* and in 20%-50% of patients with recur-
rence. Untreated CRC PM is associated with a dismal
mean overall survival (OS) of approximately 3-6
months.® Traditional systemic chemotherapy for CRC
PM is associated with a poor prognosis, with a median
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survival time of 5-7 months.> While treatment with
modern systemic multi-chemotherapeutic regimens
increases OS to 10-15 months, survival remains 30-
50% lower than that in patients with stage [V CRC
without PM.°> This limited improvement is probably
because the peritoneum-plasma barrier prevents che-
motherapeutic drugs from entering the systemic circu-
lation into the peritoneal cavity.®

In 1978, Dedirck et al. proposed intraperitoneal
chemotherapy to achieve higher drug concentrations
and a longer half-life in the peritoneal cavity.’

In 1980, Spratt first described a combination of
cytoreductive surgery (CRS) and hyperthermic intra-
peritoneal chemotherapy (HIPEC).® In 1990, Sugarbaker
et al. established a peritonectomy procedure combined
with HIPEC.>!? In 2003, Verwaal confirmed the bene-
fit of CRC with HIPEC survival benefit, compared to
systemic therapy alone (22.3 vs. 12.6 months).!!

In Taiwan, few reports have provided HIPEC re-
sults for patients with CRC yet.!*'* In this study, we
reviewed our cases treated at the Department of Colo-
rectal Surgery, China Medical University Hsinchu
Hospital, to collect data for evaluation.

Patients and Methods

From June 15, 2022, to April 11, 2024, CRS with
HIPEC was performed in ten patients in the Division
of Colorectal Surgery, China Medical University Hsin-
chu Hospital. Histologically proven peritoneal meta-
stases originate from colorectal cancer. The patients
underwent thoracic and abdominal computed tomo-
graphy to confirm peritoneal and other metastases
before surgery. Positron emission tomography-com-
puted tomography was also considered when com-
puted tomography was difficult to perform or when
non-abdominal metastasis was suspected. Multidis-
ciplinary teamwork (MDT) discussions were routinely
conducted before surgical planning.'?

The exclusion criteria were unresectable peritoneal
carcinomatosis, suspicious liver hilum involvement,
extensive small bowel obstruction, or major vessel in-
volvement. Those who underwent emergency surgery
and those with poor overall system status at 2 or more

points in the Eastern Cooperative Oncology Group
were excluded. Those who had not been clearly con-
cluded and those who agreed to undergo HIPEC sur-
gery by a multidisciplinary team were excluded.

Medical records included patient demographics,
cancer-associated treatment history, HIPEC-associ-
ated operative details, hospital stay course, postopera-
tive complications, and recurrence.

The peritoneal cancer index was measured via ab-
dominal exploration during surgery. The abdominal
cavity was divided into 13 compartments and subdi-
vided into 0-3 points according to the size of peri-
toneal metastasis (0 points, absence of tumor; 1 point,
tumor less than 0.5 cm; 2 points, tumor from 0.5 cm to
5 cm; and 3 points, tumor larger than 5 cm). The scores
ranged from 0 to 39."°

Completeness of cytoreduction after surgery was
subdivided according to the size of the residual tumor
(CC-0, complete removal of visible tumor; CC-1,
remnant tumor less than 0.25 cm; CC-2, residual tu-
mor between 0.25 cm and 2.5 cm; and CC-3, visible
tumor larger than 2.5 cm in diameter)."!

Complications were classified into five grades ac-
cording to the Clavien-Dindo grade classification.'®

The surgical procedure was similar to that of the
laparoscopic examination. As suggested by Sugarbaker,
CRS is performed to remove cancer cells by mechani-
cal means using the naked eye and to minimize the
peritoneal cancer index score.!%!!

HIPEC was prepared using a Dutch regimen.
There are three shots of mitomycin C with 17.5 mg/m?
of body surface area (BSA), 8.8 mg/m? BSA, and 8.8
mg/m? BSA into circulating normal saline every 30 min-
utes. The amount of circulating solution was calculated
as 2.5 L/m? BSA normal saline and adjusted according
to the abdominal cavity volume. It was circulated th-
rough a HIPEC pump (The RanD Performer® HT per-
fusion device (RanD Co. Ltd., Italy) through four tubes
into the abdominal cavity, two in and two out, and in the
four quadrants of the abdominal cavity. It was circulated
at a rate of 1,000 mL/min for 90 min while maintaining
the temperature between 43 °C and 44 °C.

After 90 min of HIPEC treatment, the mixed che-
motherapeutic solution was removed. The Jackson-
Pratt drainage tubes were left in place for further use
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but were removed when there was no color change in
the drainage tube and the number of ascites decreased.
The first three days after the operation, drainage as-
cites was collected as contaminated and biomedical
waste.

The patient’s central body and inflow and outflow
temperatures were checked every 5 min, and the target
temperature was controlled through the inlet tempera-
ture of the HIPEC pump.

Patients were transferred to the intensive care unit
or general ward depending on vital signs and clinical
examination results. Water intake was initiated on the
day after surgery if the patient tolerated it. Oral intake
was steady after tolerance to water intake.

The primary outcomes were surgical time, blood
loss, hospitalization, and complications.

Results

Between June 15, 2022, and April 11, 2024, ten
patients received HIPEC at our institution. There were
five males and five female patients (Table 1, 2). Two
of the patients were first diagnosed as having colon
cancer synchronous with intraperitoneal metastasis,
one ruptured appendical mucinous adenocarcinoma,
and the remaining seven patients had previous surgi-
cal intervention, but cancer recurrence with peritoneal
metastasis had been noted during the follow-up peri-
ods. The mean patient age was 61.2 years old. The av-
erage body mass index was 26 + 1.9 kg/m?. The Ame-
rican Society of Anesthesiologists physical status clas-
sification (ASA) was Il in four patients and III in six.
The Charlson comorbidity index (CCI) was 6.6 = 1.6.
For the primarily occurring tumors, there was one
appendiceal mucinous adenocarcinoma rupture, three
had right-sided colon cancer, and six had left-sided
colon cancer.

Primary tumor resection (PTR) was performed in
all patients, including two with synchronous peri-
toneal metastases, to nearly obstruct the cancer. Be-
tween the PTR to the HIPEC period, six patients were
exposed to adjuvant chemotherapy, and three patients
were exposed to targeted with chemotherapy, respec-
tively. One patient initially underwent liver resection

and radiofrequency ablation for liver metastasis, later
developed peritoneal metastasis, and was enrolled in
the HIPEC study. One patient with local recurrence
underwent colon tumor resection; the pelvic tumor re-
quired resection again because left ovary metastasis
with pelvic peritoneal metastasis was noted. Targeted
therapy with chemotherapy was initiated first, and
HIPEC was enrolled later. Two patients underwent
oophorectomy during PTR (Table 2).

Preoperative carcinoembryonic antigen (CEA)
was 15.4 ng/mL (interquartile range, 3.8-34.2 ng/ml),
and it was 6.6 ng/mL (IQR, 5-7.5 ng/ml) three to four
weeks post operation (Table 2).

All CRS patients had CRS treated with HIPEC.
The operative time was 420 = 79.3 minutes. The aver-
age blood loss was 15.5 £ 13.6 ml. Four patients un-
derwent concurrent surgery, including one patient who
underwent tumor resection with right ureterouretero-
stomy, one patient who underwent RSO, one patient
who underwent partial cystectomy, and one patient
who underwent RH for locally advanced appendiceal
cancer (Table 3).

In our case series, PCI was less than 10 (Table 1,
3). The CRS completion score (CC score) was 0 in six
and 1 in four patients. After 6-18.4 months of follow-
up of the four CC-1 patients, no peritoneal metastasis
was noted. However, the patient died of cholangitis,
and the liver metastasis progressed after two rounds of
TACE therapy.

During the operation, three patients had a body
temperature of more than 38 °C. The symptoms sub-
sided after hydration and supportive treatment.

No oliguria or acute renal insufficiency was ob-
served after the surgery. The average urine output dur-
ing the operation day was 2641 £ 1420.3 ml. Although
one patient underwent partial cystectomy and two pa-
tients had a history of benign prostate hypertrophy,
the others were removed with a Foley catheter on
POD 0-2 days.

Postoperatively, the flatus, oral water sip, and oral
intake diet were on POD 1-5, 0-3, and 1-4. The drain
was removed 3-7 days later. The ICU and total hospi-
tal stay were 0-1 and 5-7 days (Table 3). The naso-
gastric tube was only inserted in 4 patients, POD 0-3
days later.
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Table 2. Patient characteristics

Age (years) 61.2+£9.6
Sex (n)

Female 5

Male 5
BMI 26+ 1.9
ASA (n)

2 4

3 6
CCI 6.6+ 1.6

preOP CEA (U/mL) [IQR] 15.4[3.8, 34.2]

postOP CEA (U/mL) [IQR] 6.6 [5,7.5]
PTR~HIPEC (months) 15.1+12.3
Primary cancer (n)
Appendical 1
Right-side colon
Left-side colon 6
AJCC stage
I 1
11 6
v 3
Extra-peritoneal metastasis 1 (liver)
Histology
Adenocarcinoma 8
Mucinous adenocarcinoma 1
Unknwon 1
Differentiation
Moderate 8
Poor 1
Unknown 1
Carcinomatosis Dx~HIPEC (months) 1.6£0.9
Previous chemotherapy exposure (n)
1 regimen 8
3 regimen 1
Previous cancer-related extra-PTR surgery (n)
Oophorectomy
Liver resection 1
Post-operation
Follow-up (months) 12+£8.5
Expire (n) 1
Postoperative 1%-line treatment (n)
TACE 1 (2 times)
(folfiri)
Panitumumab + FOLFIRI 2
Cetuximab + FOLFOX/FOLFIRI 2
Bevacizumab + FOLFIRI 3
Recurrent (n) 4
Recurrent (months) 10.1+£6.5

Values are presented as the patient numbers, or the mean +
standard deviation, or the median [quartile 1 to quartile 3].
BMI, body mass index; ASA, American Society of
Anesthesiology physical status classification; CCI, Charlson
Comorbidity Index; preOP, pre-operative; postop, post-
operative;CEA, CarcinoEmbryonic Antigen; PTR, primary
tumor resection; HIPEC, Hyperthermic IntraPEritoneal
Chemotherapy with Mitomycin-C; AJCC, American Joint
Committee on Cancer staging system; Dx, diagnosis; TACE,
transarterial chemoembolization.

There was only one case of urinary tract infection
(Table 3). There was no other surgical morbidity or
mortality.

After discharge, two patients waited for further
treatment suggestions and decisions regarding MDT.
One patient underwent TACE. Seven patients under-
went targeted chemotherapy. Four patients noted re-
currence after 5.34-19.6 months post-operation.

Discussion

In this study, we report our preliminary experi-
ence.

CRC metastasis to the peritoneum is no longer
viewed as a terminal event in selected patient groups.
Better response rates to multidrug chemotherapy and

Table 3. Surgery and hospital stay outcomes

Surgical detail

OP time (minutes) 420+£79.3
Blood loss (ml) 15.5+£13.6
PCI [IQR] 412.3,5.8]
CCI[IQR] 0 [0, 1]
Surgical method
CRS + HIPEC (n) 10
+ Partial cystectomy 1
+ Right oophoretomy 1
+ Right ureteroureterostomy 1
+ Right Hemicolectomy 1
BT low (°C) 357+04
BT high (°C) 375+ 1.1
Hospital stay
Total hospital stay (days) 55+£1.0
ICU stay (days) 0.6+£0.5
Flatus/defecation (POD) 27+13
Try water (POD) 1.0£0.9
On diet (POD) 2.1+£0.9
Remove drain (POD) 45+13
Complication related to HIPEC (n)
UTI 1 (POD 28)

Values are presented as the patient numbers, or the mean +
standard deviation, or the median [quartile 1 to quartile 3].

OP, operation; ml, mL; PCI, peritoneal cancer index; IQR,
interquartile range; CC, completeness of cytoreduction; CRS,
cytoreduction; HIPEC, Hyperthermic Intraperitoneal
Chemotherapy with Mitomycin-C; BT, body temperature; ICU,
intensive care unit; POD, post-operative day; UTI, urinary tract
infection.
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biological agents have enabled some patients to be-
come surgical candidates for CRS/HIPEC."®

Despite the failure of the PRODIGE 7 trial," a
meta-analysis showed that HIPEC is still a suggestion
for CRC PM.?° Survival benefits exist that prolonged
OS from 5-7 months® to 54.3 months,'® or hazard ratio
(HR) 0.53, 95% confidence interval (CI) 0.38-0.73,
compared with cytoreduction with palliative chemo-
therapy.?’ Thus, HIPEC is still recommended and re-
served by the American Society of Clinical Oncology
(ASCO),?! the European Society for Medical On-
cology (ESMO),?* and Taiwanese guidelines.”* The
2022 Peritoneal Surface Oncology Group International
(PSOGI) also reached a consensus on HIPEC that
CRS/HIPEC can be conditionally recommended for
CRC PM.*

CRS/HIPEC is a complex procedure that demands
meticulous postoperative care; therefore, physicians
and patients predominantly consider it in academic
centers. However, a well-functioning CRS/HIPEC
program at a non-academic hospital with advanced
services may expand accessibility and lead to favor-
able outcomes.”

CRS/HIPEC is an aggressive treatment modality
that is often associated with high-grade complications.
Most morbidities and mortalities are associated with
extensive surgical procedures concurrent with high-
dose chemotherapy.

Chua et al. reported major morbidity rates ranging
from 12% to 52% in high-volume centers. The mortal-
ity rate after CRS/HIPEC ranges from 0.9% to 5.8%.%
The morbidity may be up to 56.3% in patients with
CRC PM receiving CRS/HIPEC.*

Despite extensive peritonectomies,'” chemothera-
peutic agents and procedures are not a union world-
wide. Yurttas sorted the points and reported them in a
systemic review.?® To date, the most commonly used
agent is Mitomycin C (MMC), with or without other
compounds. This accounts for two-thirds of the litera-
ture. The secondary drug was oxaliplatin (L-OHP),
which accounted for approximately one-fourth of the
total. We use the Dutch regimen as a single agent for
MMC at our institute. '

In the pharmacodynamic study, 62% of the MMC
was retained inside the body after 90 min.”® However,

only marrow toxicity attributable to MMC was noted
to be approximately 19%, as reported by Verwaal.!
The serum plasma level is 1/27 of the peritoneal MMC
fluid, with a peak of 0.25 (£0.06) pg/ml at 30 minutes
after HIPEC.? Though the complication rate of CRS/
HIPEC is high, systemic toxicity via MMC is low.

In our case series, we did not perform extensive
peritonectomy. Extensive surgery was performed in
only one case of partial cystectomy, one case of right
hemicolectomy with bowel anastomosis, and one case
of ureteroureteral resection with anastomosis. This
may explain the low mortality rate observed in this
study. This finding also confirmed the low toxicity of
the Dutch regimen.

In addition, a nasogastric tube is generally noted
in CRS/HIPEC because of gastric spasms induced by
chemotherapeutic agents. However, performing the
procedure without extensive peritonectomy or intra-
abdominal organ resection is unnecessary. Six of the
ten patients did not have an NG tube in our series.
Considering the low MMC toxicity, we suspect that it
may not irritate gastric spasms. In addition, we did not
wash out the HIPEC solution before the end of the sur-
gery. However, we collected three days of Jackson-
Pratt (JP) draining ascites for biomedical waste treat-
ment. Finally, we did not note dysuria and failed to
observe acute renal insufficiency in this case series.

The three hyperthermic temperatures were higher
than 38 °C. The patients recovered after conservative
treatment.

Except for the less extensive surgical procedure,
our PCI was relatively smaller than those in other stu-
dies.'”'* In our institute, more severe PM was associ-
ated with distal unresectable lesions, poor patient con-
dition, no conclusion of staged surgery, and rejection
of CRS/HIPEC treatment after MDT discussion. The-
refore, extensive pneumonectomy was not performed
in this case series.

However, it also showed better results (PCI < 10),
as reported by Rivard.*® We think it is reliable for cli-
nical benefit in CRC patients with PM.

One patient with ruptured appendiceal mucous
adenocarcinoma was referred from another hospital
for further surgical intervention. CRS/HIPEC was per-
formed simultaneously with RH. Although the com-
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plete result of CAIRO 6°! and the failure of COLO-
PEC*>3 have not been reported, aggressive interven-
tion is under consideration in young patients (49 years)
with ruptured mucous adenocarcinoma with early re-
currence.

Herein, we report the short-term results of CRS/
HIPEC using a Dutch regimen. Without extensive
peritonectomy, with good nutritional and physical sta-
tus of the patients, dedicated surgical procedures, and
meticulous postoperative care, CRS/HIPEC has been
adopted in non-academic community hospitals.

Conclusions

CRS with HIPEC is safe and requires a short hos-
pital stay for selected patients. It can also be used in
community hospitals.

Acknowledgments

We thank Miss Pei-Chieh Tu and Miss Mei-Chi

Huang for the data collection.
Sources of Financial Support

None.

Conflict of Interesting

None.

Authors’ Contributions

Drs. Jau-Jie You, Chu-Cheng Chang, and Ming-
Yin Shen conceptualized and designed the study, col-
lected data, performed statistical calculations, carried
out the initial analyses, drafted the initial manuscript,
and revised the manuscript. Drs. William Tzu-Liang
Chen, Yen-Chen Shao, and Yu-Hao Su reviewed and
revised the manuscript. All authors have approved the

final manuscript as submitted and agreed to be ac-
countable for all aspects of this study.

Data Availability Statement

The datasets presented in this article are not re-
adily available because data release is not permitted
by China Medical University Hsinchu Hospital. Re-
quests to access the datasets should be directed to Dr.
Ming-Yin Shen at mingyin.shen@gmail.com.

References

1. Huang YC, Chen YH. Cancer incidence characteristic evolu-
tion based on the National Cancer Registry in Taiwan. Jour-
nal of Oncology 2020;2020. Article ID 1408793.

2. Kuo CN, Liao YM, Kuo LN, Tsai HJ, Chang WC, Yen Y.
Cancers in Taiwan: practical insight from epidemiology,
treatments, biomarkers, and cost. Journal of the Formosan
Medical Association 2020;119(12):1731-41.

3. Jayne DG, Fook S, Loi C, Seow-Choen F. Peritoneal carcino-
matosis from colorectal cancer. British Journal of Surgery
2002;89(12):1545-50.

4. Holch JW, Demmer M, Lamersdorf C, Michl M, Schulz C,
von Einem JC, Modest DP, Heinemann V. Pattern and dy-
namics of distant metastases in metastatic colorectal cancer.
Visceral Medicine 2017;33(1):70-5.

5. Loftus A, Hoehn R, Nywening T. Evolving role of cytoreduc-
tion and HIPEC for colorectal cancer. Elsevier 2023:100970.

6. Jacquet P, Sugarbaker PH. Peritoneal-plasma barrier. Peri-
toneal Carcinomatosis: Principles of Management 1996:53-
63.

7. Dedrick RL, Myers CE, Bungay PM, DeVita VT. Pharmaco-
kinetic rationale for peritoneal drug administration. Cancer
Treat Rep 1978;62:1-13.

8. SprattJS, Adcock RA, Muskovin M, Sherrill W, McKeown J.
Clinical delivery system for intraperitoneal hyperthermic che-
motherapy. Cancer Research 1980;40(2):256-60.

9. Sugarbaker PH, Landy D, Jaffe G, Pascal R. Histologic changes
induced by intraperitoneal chemotherapy with 5-fluorouracil
and mitomycin ¢ in patients with peritoneal carcinomatosis
from cystadenocarcinoma of the colon or appendix. Cancer
1990;65(7):1495-501.

10. Sugarbaker PH. Peritonectomy procedures. Surgical Onco-
logy Clinics 2003;12(3):703-27.

11. Verwaal VJ, van Ruth S, de Bree E, van Slooten GW, van
Tinteren H, Boot H, Zoetmulder FAN. Randomized trial of
cytoreduction and hyperthermic intraperitoneal chemother-
apy versus systemic chemotherapy and palliative surgery in



148 Jau-Jie You, et al.

J Soc Colon Rectal Surgeon (Taiwan) September 2025

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

patients with peritoneal carcinomatosis of colorectal cancer.
Journal of Clinical Oncology 2003;21(20):3737-43.

Ling MS, Liang JT, Huang J, Lin BR. Feasibility of hyper-
thermic intraperitoneal chemotherapy (HIPEC) for patients
with peritoneal carcinomatosis from colorectal cancer in
short-term outcome. J Soc Rectal Surgeon (Taiwan) 2017,
28(1):27-33.

Wang TY, Chen CY, Lu CH, Chen MC, Lee LW, Huang TH,
Hsieh MC, Chen CJ, Yu CM, Chuang HC. Cytoreductive sur-
gery with hyperthermic intraperitoneal chemotherapy for
peritoneal malignancy: preliminary results of a multi-disci-
plinary teamwork model in Asia. International Journal of
Hyperthermia 2018;34(3):328-35.

Yu HH, Hsieh MC, Su BC. Comparison of survival outcomes
using cytoreductive surgery and hyperthermic intraperitoneal
chemotherapy for colon versus rectal cancer with peritoneal
carcinomatosis in an Asian medical center. Journal of Cancer
Research and Practice 2022;9(2):59-64.

Jacquet P, Sugarbaker PH. Clinical research methodologies in
diagnosis and staging of patients with peritoneal carcinoma-
tosis. Peritoneal Carcinomatosis: Principles of Management
1996:359-74.

Clavien PA, Barkun J, de Oliveira ML, Vauthey JN, Dindo D,
Schulick RD, de Santibaiies E, Pekolj J, Slankamenac K,
Bassi C. The Clavien-Dindo classification of surgical compli-
cations: five-year experience. Annals of Surgery 2009;250(2):
187-96.

Verwaal VJ, Bruin S, Boot H, Van Slooten G, Van Tinteren H.
8-year follow-up of randomized trial: cytoreduction and hy-
perthermic intraperitoneal chemotherapy versus systemic
chemotherapy in patients with peritoneal carcinomatosis of
colorectal cancer. Annals of Surgical Oncology 2008;15:
2426-32.

Esquivel J, Lowy AM, Markman M, Chua T, Pelz J, Baratti
D, Baumgartner JM, Berri R, Bretcha-Boix P, Deraco M.
The American Society of Peritoneal Surface Malignancies
(ASPSM) multiinstitution evaluation of the Peritoneal Sur-
face Disease Severity Score (PSDSS) in 1,013 patients with
colorectal cancer with peritoneal carcinomatosis. Annals of
Surgical Oncology 2014;21:4195-201.

Quénet F, Dominique Elias LR, Goéré D, Ghouti L, Pocard
M, Facy O, Arvieux C, Lorimier G, Denis Pezet FM, Loi V, et
al. Cytoreductive surgery plus hyperthermic intraperitoneal
chemotherapy versus cytoreductive surgery alone for colo-
rectal peritoneal metastases (PRODIGE 7): a multicentre,
randomised, open-label, phase 3 trial. The Lancet Oncology
2021;22(2):256-66.

LiJ, Wang AR, Chen XD, Zhang YX, Pan H, Li SQ. Effect of
hyperthermic intraperitoneal chemotherapy in combination
with cytoreductive surgery on the prognosis of patients with
colorectal cancer peritoneal metastasis: a systematic review
and meta-analysis. World Journal of Surgical Oncology 2022;
20(1):200.

Morris VK, Kennedy EB, Baxter NN, Benson lii AB, Cercek

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

A, Cho M, Ciombor KK, Cremolini C, Davis A, Deming DA.
Treatment of metastatic colorectal cancer: ASCO guideline.
Journal of Clinical Oncology: Official Journal of the Ameri-
can Society of Clinical Oncology 2023;41(3):678.
Cervantes A, Adam R, Rosellé S, Arnold D, Normanno N,
Taieb J, Seligmann J, De Baere T, Osterlund P, Yoshino T.
Metastatic colorectal cancer: ESMO Clinical Practice Guide-
line for diagnosis, treatment and follow-up. Annals of On-
cology 2023;34(1):10-32.

Lin CC, Chen TH, Wu YC, Fang CY, Wang JY, Chen CP,
Huang KW, Jiang JK. Taiwan Society of Colon and Rectal
Surgeons (TSCRS) consensus for cytoreduction selection in
metastatic colorectal cancer. Annals of Surgical Oncology
2021;28(3):1762-76.

Hiibner M, van Der Speeten K, Govaerts K, de Hingh I,
Villeneuve L, Kusamura S, Glehen O. 2022 Peritoneal Sur-
face Oncology Group International Consensus on HIPEC re-
gimens for peritoneal malignancies: colorectal cancer. An-
nals of Surgical Oncology 2024;31(1):567-76.

Nikiforchin A, Gushchin V, King MC, Baron E, Nieroda C,
Sittig M, Sardi A. Surgical and oncological outcomes after
cytoreductive surgery and hyperthermic intraperitoneal che-
motherapy at a nonacademic center: 25-year experience.
Journal of Surgical Oncology 2021;123(4):1030-44.

Chua TC, Yan TD, Saxena A, Morris DL. Should the treat-
ment of peritoneal carcinomatosis by cytoreductive surgery
and hyperthermic intraperitoneal chemotherapy still be re-
garded as a highly morbid procedure? A systematic review of
morbidity and mortality. Annals of Surgery 2009;249(6):
900-7.

Benzaquen E, Wang Y, Wiseman S, Rosenfeld V, Sideris L,
Dubé P, Pelletier JS, Vanounou T. Morbidity associated with
the use of oxaliplatin versus mitomycin C in hyperthermic
intraperitoneal chemotherapy (HIPEC) for peritoneal car-
cinomatosis of colorectal or appendiceal origin: a multi-insti-
tutional comparative study. Canadian Journal of Surgery
2021;64(2):E111.

Yurttas C, Hoffmann G, Tolios A, Haen SP, Schwab M,
Koenigsrainer I, Koenigsrainer A, Beckert S, Loeffler MW.
Systematic review of variations in hyperthermic intraperi-
toneal chemotherapy (HIPEC) for peritoneal metastasis from
colorectal cancer. Journal of Clinical Medicine 2018;7(12):
567.

Van der Speeten K, Stuart OA, Chang D, Mahteme H,
Sugarbaker PH. Changes induced by surgical and clinical
factors in the pharmacology of intraperitoneal mitomycin C
in 145 patients with peritoneal carcinomatosis. Cancer Che-
motherapy and Pharmacology 2011;68:147-56.

Rivard JD, McConnell YJ, Temple WJ, Mack LA. Cytore-
duction and heated intraperitoneal chemotherapy for colorec-
tal cancer: are we excluding patients who may benefit? Jour-
nal of Surgical Oncology 2014;109(2):104-9.

Rovers KP, Bakkers C, Simkens GAAM, Burger JWA, Nienhuijs
SW, Creemers G-JM, Thijs AMJ, Brandt-Kerkhof ARM,



Vol. 36, No. 3

HIPEC 149

32.

Madsen EVE, Ayez N. Perioperative systemic therapy and
cytoreductive surgery with HIPEC versus upfront cytoreduc-
tive surgery with HIPEC alone for isolated resectable colo-
rectal peritoneal metastases: protocol of a multicentre, open-
label, parallel-group, phase II-III, randomised, superiority
study (CAIRO6). Bmc Cancer 2019;19:1-15.

Klaver CEL, Wisselink DD, Punt CJA, Snaebjornsson P,
Crezee J, Aalbers AGJ, Brandt A, Bremers AJA, Burger
JWA, Fabry HFJ. Adjuvant hyperthermic intraperitoneal che-
motherapy in patients with locally advanced colon cancer

33.

(COLOPEC): a multicentre, open-label, randomised trial.
The Lancet Gastroenterology & Hepatology 2019;4(10):761-
70.

Zwanenburg ES, El Klaver C, Wisselink DD, Punt CJA,
Snaebjornsson P, Crezee J, Aalbers AGJ, Brandt-Kerkhof
ARM, Bremers AJA, Burger PTWA. Adjuvant hyperthermic
intraperitoneal chemotherapy in patients with locally ad-
vanced colon cancer (COLOPEC): 5-year results of a ran-
domized multicenter trial. Journal of Clinical Oncology 2024;
42(2):140-5.



i

S

*

150 TCHEE J Soc Colon Rectal Surgeon (Taiwan) 2025,;36:141-150

it U B B T A E RS AR R RS SR

R v T BREE S BEW RER ' s
|l S A IR SRR
R LR Y R kR
ISP SRR [ TR BRI

HEY FEMRHEEL B FOE TR LR Z 2 R PRS-

Ftk B E TR R R LR B E T R AT

fask  fE 2022 £F 6 HE 2024 - 4 IR - il m AR B MO R Bz T A
FEEREE (LR - BERFIFR S 61.2 5% - TEAERERBAE IR
SRR =B RS - OB R o Er R BTR2E R CE R A AR -
AT &R RS R AL A YRR - B T IRl T & 0f Mitomycin C ZAETE
IEMEALRE » Filaisfdfs 420 £79.3 7348 - RIMES 15.5 £ 13.6 ml - fEREFEH (PCD) Ky
4 (P973(7EH 2.3 > 5.8) - [EREEHIAEIE FHiase ety (CC &Fop) o AR 0 PUBIRs 1 -
=Bl E M rhEG R 38 °C - RESMEERERBEILTHA] -
FEIEPURSPEEIEMTHTEY 154 ng/mL [FZEMTRAY 6.6 ng/mL - VUS4 EETEMITR 5.34-19.6
{8 H A TR -

e o R I RS T 1 & O AR IR (LR — T ] DATE R [ BB #h
TTHYZ =T+ -

BRlSAR  JEREHIARRAE Tl - PEERE R LR - ihiEEERE



