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The Effectiveness of Cytoreductive Surgery with Intraperitoneal Hyperthermic
Chemotherapy(IPHC) for Far-Advanced Gastric Cancer

Sung Hoon Noh, M.D., Yong Il Kim, M.D., Chang Hak Yoo, M.D., Nae Choon Yoo, MD.!
Hyun Cheol Chung, M.D.! and Jin Sik Min, M.D.

Department of Surgery, 'Yonsei Cancer Center,
Yonsei University College of Medicine

A prominent cause of death in patients with advanced gastric cancer is peritoneal metastasis or
recurrence. There is no definite preventive surgery or treatment in such cases. Cancer tissue is more
heat labile than normal tissue, and the administration of anticancer drugs interacts synergically with
hyperthermia. The ability of anticancer drugs to eradicate the malignant cells is dependent not only on
the dose of the antineoplastic drug but also on the number of tumor cells. Therefore, for success, the
combination therapy of cytoreductive surgery and IPHC may be necessary in advanced gastric cancer.
We performed this study to evaluate the toxicity and the clinical efficacy of IPHC in far-advanced gastric
cancer and to assess the concentration of CDDP. Twenty one patients (11 females and 10 males) with
gross serosal invasion (with or without peritoneal metastasis) underwent cytoreductive surgery and were
treated with IPHC via hyperex-GHT-cpl (Green Cross Med. Corp. Korea) before closure of the abdominal
wound. The IPHC was done using CDDP (200~400 mg/m®) and MMC (30 ~50 mg/m’) with 10 liters
of normal saline as the perfusate. The peritoneal temperature during the IPHC was maintained at 42°C
for 60 minutes. We used a modified peritoneal cavity expander to achieve free flow of the perfusate.
The concentrations of the plasma and the perfusate were measured by atomic absorption spectrometry
(Varian 300 A). Sixteen patients were stage IV, 3 were IIIb, and 2 were IIla. The plasma concentraton
of CDDP was 1.8 ug/ml at 10 minutes after perfusion and reached a maximal concentration (MXC)
of 3.6 ug/ml. The area under the time-concentration curve (AUC) of the plasma at the 48th hour after
perfusion was 3031.1 ug.min/ml. At the 24th hour, the maximum concentration of CDDP in the perfusate
was 16.2 ug/ml. The AUC of the perfusate was 1703.3 ug min/ml at the 24th hour and 1817.7 ug min/ml
at the 48th hour. The ratio of AUC of perfusate and the AUC of the plasma were 0.92 at the 24th
hour and 0.59 at the 48th hour. The postoperative compllications were lymphatic leakage (2), pneumonia
(1), and paralytic ileus (1). The most common drug-related complications of IPHC were anemia (WHO
grade I), hematuria, leukopenia, jaundice, and thrombocytopenia in such order. These side effects were
eliminated by conservative treatment within 4 weeks postoperatively. We could not determine the long
term survival rate because of the short follow up period. However, the mean survival of the cases was
about 12.0 months. The three deaths among the resected cases were due to extraperitoneal recurrences.
The combination therapy of IPHC and cytoreductive is available for clinical use with a high AUC, high
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intraperitoneal CDDP concentration with a reasonable plasma concentration and has no threatening

complications or mortality.
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Table 1. Criteria for selection of patients
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Table 2. Clinicopathological characteristics of patients

No. Sex Age Wt.(Kg) BSA(m2) Dx TNM Stage sCEA/pCEA SR(mo) Name of Op.
1.* F 47 60 1.6 Recur St Ca P3/HO v 0.6/— 16 Abd wall mass
excision & bypass
2. F 53 52 1.5 Stomach Ca T3N2M1 v 0.8/0.5 18 PSG
(P1/HO) Peritonectomy
3. M 6 56 1.6 Stomach Ca T4N2MO v 106/28.5 12 PSG
4* M 53 52 1.6 Stomach Ca T4N3MO IV 217.7/400 4 PSG
5.% F 35 475 15 Stomach Ca P3/HO v 0.1/58.8 9 0&C
6. M 55 65 1.8 Stomach Ca P3/H1 v 1.7/0.1 12 PSG,T-meso Resc.
Cholecystectomy
Wedge Resc. of liver
Peritonectomy
7.* F 54 35 1.3 Recur St Ca P3/HO v 6.0/— 6 O0&C
8. M 59 56 1.6 Stomach Ca T4N3MO v 18.2/— 9 PSG
9. F 49 59 1.6 Stomach Ca T3N2MO I 98.6/7.6 19 RSG
10* F 31 47 1.5 Recur St Ca P2/HO v —/94.8 8 Rt.SO
11* M 53 55 1.6 Recur St Ca PO/HO v 5.3/5.3 7 PTG
Seg.Resc. of small
& large bowel
Dist. pancreatectomy
12* F 31 74 1.8 Stomach Ca P3/HO v 1.1/5.8 9 0&C
13. F 32 56 1.5 Krukenberg T3N2M1 v 0.1/55.7 14 PSG, TAH & LtSO
(P3/HO) Peritonectomy
4 M 47 54 1.6 Stomach Ca T3NIMO IIla 0.6/0.1 18 RSG
15. M 69 605 1.7 Stomach Ca T3NIMO IITa 5.0/0.2 17 RSG
16 M 40 66 1.8 Stomach Ca T3N2MO IITb 5.0/0.2 17 RSG
17. M 57 65 1.7 Stomach Ca T4N2MO v 2.3/4.2 13 PSG
18. M 48 68 1.8 Stomach Ca T3N3MO v 0.1/0.2 12 PTG, Splenectomy
19. F 31 58 1.7 Stomach Ca T3N2MO IITb 0.4/1.2 17 RSG
20* F 32 50 1.5 Stomach Ca P3HO Iv 111/400 7 O&C
21* F 49 68 1.7 Stomach Ca T4N3M1 v 6.5/— 9 PTG, Splenectomy
(P1/HO) Dist.Panccreatectomy

BSA; Body Surface Area, P; peritoneal metastasis, H; hepatic metastasis

SR(mo); survival months, sCEA; serum CEA, pCEA; ascites CEA,

St; stomach, Abd; abdominal, recur; recurrent, *; death

RSG; radical subtotal gastrectomy, RTG; radical total gastrectomy

PSG; palliative subtotal gastrectomy, PTG, palliative total gastrectomy, Dist; distal
T-meso; transverse mesocolon, Seg; segmental, Resc; resection, SO; salpingoophorectomy
O & C; open & closure, TAH; transabdomina! hysterectomy.
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Table 3. Dosage of drugs, amount of perfusate and drainaged exudate and perfusion time dring IPCH in all patients

No. Drug Dosage(mg) Perfusate(L)  Perfusion time(min) Exudate(cc)
1. CDDP 200 10 60 2230
2. CDDP 200 10 60 1830
3. ~ CDDP 200 10 60 1100
4. CDDP 300 10 60 1439
5. CDDP 300 10 60 2156
6. CDDP 300 10 60 2340
7. CDDP 400 10 60 1689
8. CDDP 400 10 60 4522
9. CDDP 400 10 60 2804

10. CDDP 400 10 60 1360
11. CDDP/MMC 300/30 10 60 1216
12, CDDP/MMC 300/30 10 60 2975
13. CDDP/MMC 300/30 10 60 3058
14. CDDP/MMC 300/40 10 60 3482
15. CDDP/MMC 300/40 10 60 5548
16. CDDP/MMC 300/40 10 60 693
17. CDDP/MMC 300/40 10 60 1033
18. CDDP/MMC 300/50 10 60 609
19. CDDP/MMC 300/50 10 60 3772
20. CDDP/MMC 300/50 10 60 2225
21. CDDP/MMC 300/50 10 60 1325

Fig. 1. Peritoneal cavity expander.
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Table 4. Total concentration of CDDP in plasma and perfusate

Time(min) 0 10 20 30 40 50 60 80
Plasma 0 1.8 27 2.8 3.0 3.6 3.5 3.5
Perfusate 0 16.2 12.9 11.9 12.2 11.2 9.3 9.3

Time(min) 100 2h 4h 8h 12h 24h 48h
Plasma 2.8 2.7 22 14 12 0.8 0.8 (ug/ml)
Perfusate 37 1.8 1.1 0.5 0.3 0.2 0.1 (ug/ml)

h; hour

Concentration of CDDP (mean + standard deviation): plasma 2.2+ 1.1 ug/ml
perfusate 6.0+5.9 ug/mil
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Fig. 2. CDDP concentration of plasma and perfusate ac-
cording to time.
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Table 5. MXC, AUC and excretion amount of CDDP

24h 48h

Perfusate

MXC(ug/ml) : 16.18

AUC(ug.min/ml) 1703.3 1817.7
Plasma

MXC(ug/ml) : 3.57

AUC(ug.min/ml) 1861.8 3031.0
AUCp/AUCv 0.92 0.59
Excretion amount(mg) 7.59

MXC; maximum concentration
AUC; area under the concentration time curve

p; perfusate, v; plasma, h; hour

ZHasto] 4817k 0.8 ug/ml o] rKTable 4, Fig. 2).
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Hazo) nl 2447kl 092, 48A)7koll 0.59h HE
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Table 6. Postoperative complications

Complication No. of Patients

Operation related
pheumonia 1

—

ileus

chyle leakage
Drug related

anemia

—
[ 8

- N W e O

hematuria
leukopenia
hyperbilirubinemia
thrombocytopenia

Postoperative Mortality: O
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