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[ Abstract] Objectives To construct a nomogram incorporating important prognostic
factors for predicting the overall survival of patients with colorectal cancer with peritoneal
metastases treated with cytoreductive surgery (CRS) plus hyperthermic intraperitoneal
chemotherapy (HIPEC), the aim being to accurately predict such patients' survival rates.
Methods This was a retrospective observational study. Relevant clinical and follow-up data of
patients with colorectal cancer with peritoneal metastases treated by CRS + HIPEC in the
Department of Peritoneal Cancer Surgery, Beijing Shijitan Hospital, Capital Medical University from
2007 January to 2020 December were collected and subjected to Cox proportional regression
analysis. All included patients had been diagnosed with peritoneal metastases from colorectal cancer
and had no detectable distant metastases to other sites. Patients who had undergone emergency
surgery because of obstruction or bleeding, or had other malignant diseases, or could not tolerate
treatment because of severe comorbidities of the heart, lungs, liver or kidneys, or had been lost to
follow-up, were excluded. Factors studied included: (1) basic clinicopathological characteristics; (2)
details of CRS+HIPEC procedures; (3) overall survival rates; and (4) independent factors that
influenced overall survival; the aim being to identify independent prognostic factors and use them to
construct and validate a nomogram. The evaluation criteria used in this study were as follows. (1)
Karnofsky Performance Scale (KPS) scores were used to quantitatively assess the quality of life of
the study patients. The lower the score, the worse the patient's condition. (2) A peritoneal cancer
index (PCI) was calculated by dividing the abdominal cavity into 13 regions, the highest score for
each region being three points. The lower the score, the greater is the value of treatment. (3)
Completeness of cytoreduction score (CC), where CC-0 and CC-1 denote complete eradication of
tumor cells and CC-2 and CC-3 incomplete reduction of tumor cells. (4) To validate and evaluate the
nomogram model, the internal validation cohort was bootstrapped 1000 times from the original
data. The accuracy of prediction of the nomogram was evaluated with the consistency coefficient
(C-index), and a C-index of 0.70-0.90 suggest that prediction by the model was accurate. Calibration
curves were constructed to assess the conformity of predictions: the closer the predicted risk to the
standard curve, the better the conformity. Results The study cohort comprised 240 patients
with peritoneal metastases from colorectal cancer who had undergone CRS+HIPEC. There
were 104 women and 136 men of median age 52 years (10 - 79 years) and with a median
preoperative KPS score of 90 points. There were 116 patients (48.3%) with PCI<20 and 124 (51.7%)
with PCI>20. Preoperative tumor markers were abnormal in 175 patients (72.9%) and normal in
38 (15.8%). HIPEC lasted 30 minutes in seven patients (2.9%), 60 minutes in 190 (79.2%),
90 minutesin 37 (15.4%), and 120 minutes in six (2.5%). There were 142 patients (59.2%) with CC
scores 0 -~ 1 and 98 (40.8%) with CC scores 2 - 3. The incidence of Grade III to V adverse events was
21.7% (52/240). The median follow-up time is 15.3 (0.4-128.7) months. The median overall survival
was 18.7 months, and the 1-, 3- and 5-year overall survival rates were 65.8%, 37.2% and 25.7%,
respectively. Multivariate analysis showed that KPS score, preoperative tumor markers, CC score,
and duration of HIPEC were independent prognostic factors. In the nomogram constructed with
the above four variables, the predicted and actual values in the calibration curves for 1, 2 and
3-year survival rates were in good agreement, the C-index being 0.70 (95% CI: 0.65 - 0.75).
Conclusions Our nomogram, which was constructed with KPS score, preoperative tumor markers,
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CC score, and duration of HIPEC, accurately predicts the survival probability of patients with

peritoneal metastases from colorectal cancer treated with cytoreductive surgery plus hyperthermic

intraperitoneal chemotherapy.
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