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SHORT COMMUNICATION
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Summary
A female patient aged 42, started chemotherapy for advanced
ovarian carcinoma in June 2016. Considering intraoperative
findings, cytoreductive surgery with hyperthermic intraperitoneal chemotherapy (HIPEC) were performed, followed by
adjuvant chemotherapy. In March 2018, computed tomography (CT) examination showed disease progression in the
form of pleural carcinomatosis with increased levels of tumor
markers. In April 2018, total parietal pleurectomy, partial
visceral pleurectomy, and then hyperthermic intrathoracic
chemotherapy (HITHOC) with cisplatin were performed. The

procedure was uneventful, as was the postoperative course.
The patient was discharged on the 13th postoperative day
with no major postoperative complications. Three months
after surgery, CT showed no signs of disease relapse. Since
this is a relatively new method of treating pleural carcinomatosis, real results are to be expected with larger series of
patients and longer postoperative follow-up.
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Introduction
Hyperthermic intrathoracic chemotherapy
(HITHOC) is based on the known principle that by
increasing the concentration of cytotoxic agents
the rate of tumor cell destruction is also increased.
This method is based on the synergistic effect of increased temperature and high cytotoxic concentration on tumor cells. Filling the thoracic cavity with
cytotoxic agents results in increased drug exposure
of tumor cells as opposed to systemic administration of cytotoxics, where reduction of toxic level
occurs due to often limited absorption [1,2].
Prerequisite for performing HITHOC is absence
of tumor outside the thoracic cavity. The efficiency

of the method consists of surgical removal of all
macroscopically visible intrathoracic metastatic lesions because penetration after the application of
the drugs to the microscopic residual deposits is
limited to a few millimeters [3-5].
HITHOC as relatively new method has gained
application in treating pleural mesothelioma, thymoma and also in advanced malignancies of abdominal and pelvic cavity origin.
Cisplatin is the most commonly used cytotoxic
for HITHOC, either alone or in combination with
other drugs. Contact with residual tumor cells is
achieved through free diffusion [6-9].
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Case presentation
In June 2016 a female patient was admitted to
the Clinic for Oncological Surgery of the Institute
of Oncology and Radiology of Serbia (IORS) with
abdominal pain. Diagnostic work-up revealed free
fluid in the abdomen and small pelvis, cystically altered left ovary and peritoneal carcinomatosis. Intraoperative exploration confirmed advanced ovarian cancer, fine-grained changes in the peritoneum
of the small pelvis, on the greater omentum, and on
the peritoneum of both hemidiaphragms. Considering theses findings, cytoreductive surgery with hyperthermic intraperitoneal chemotherapy (HIPEC)
were performed. The operation consisted of total
hysterectomy with bilateral adnexectomy, total
omentectomy, small pelvis peritonectomy and of
both hemidiaphragms, partial resection of the right
diaphragm, pleural biopsy on the right and then
HIPEC with 80 mg cisplatin for 45 min. Definitive
histopathological examination confirmed the existence of adenocarcinoma of ovarian origin (FIGO IV)
with metastases in the small pelvis peritoneum,
metastases in the omentum, metastases in the peritoneum of both hemidiaphragms, metastases in
the muscular part of the right hemidiaphragm, and
metastases in the pleura. The postoperative course
was uneventful. After that, the treatment was continued with 6 cycles of adjuvant chemotherapy with
paclitaxel 175 mg/m2 and carboplatin area under
the curve (AUC) 5. The patient was put on followup but in February 2017 she was re-admitted to
IORS after CT scan showed areas compatible with
tumor lesions of the right diaphragm. A definitive
histopathological finding has confirmed the existence of metastases of ovarian adenocarcinoma in
the preparation of the right hemidiaphragm. The
postoperative course went well and the patient was
regularly followed-up according to our protocols
in use.
According to the examination in March 2018, a
CT confirmed progression of disease on the pleura
in the form of carcinoma and increase in the level
of tumor markers CEA and CA125.
By examining the condition of the patient and
by a detailed examination of the medical documentation, the patient was proposed surgical treatment
of changes in the pleura plus HITHOC.
After the patient’s consent and detailed diagnostic procedures with the fulfillment of all necessary examinations for the purpose of preoperative
preparation and preparation of the surgical and
anesthetic team, in April 2018, in IORS, total right
parietal pleurectomy, partial visceral pleurectomy
of the right medial lobe, and then HITHOC with
cisplatin 160 mg were performed.
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The operation included right posterolateral
thoracotomy through the seventh intercostal space,
and then removal of the complete parietal pleura. Several segments of the visceral pleura from
the right lung, as well as changes from the right
hemidiaphragm, were removed. The operational
field was then prepared for HITHOC in a standard
manner after which a procedure was performed using a solution of 160 mg of cisplatin, dissolved in
1000 ml of 5% glucose, heated to 42 °C for an hour.
The central temperature of the organism was monitored by a probe placed in the esophagus, and the
cooling was conducted by the solutions through
the central venous catheter. During the perfusion,
the temperature in the esophagus did not exceed
38 °C. There were no metabolic or haemodynamic
disorders. After completion, the complete content
of the dissolved cisplatin was removed. After placement of the operative drains, the chest was closed
in a standard way. The procedure went properly, as
did the postoperative course.
On the second postoperative day there was a
decrease in the level of hemoglobin due to cisplatin
which finally led to a fall in the complete blood
count and a consequent fall in blood pressure of
the patient. The patient received the required dose
of concentrated erythrocytes. Other reactions such
as nausea, vomiting and neuropathy did not occur.
There was no renal function disorder.

Discussion
In our case we have described the use of cytoreduction and HITHOC treatment modalities of
advanced ovarian cancer with metastases on the
pleura.
HITHOC as a relatively new treatment modality has gained the widest use in the treatment
of pleural mesothelioma and advanced thymoma
with very satisfactory results, whereas its use to
metastatic disease of ovarian cancer is rarely described. After HITHOC administration in thymoma,
no relapse of disease was observed after 18 months,
whereas in mesothelioma this period was twice
as long as in the use of conventional protocols
[10-14].
In our case the dose of cisplatin was 160mg. In
the literature, cisplatin doses vary between 80 and
250 mg/m2. There is no consensus on how much the
optimal dose should be [14,15]. Richards et al. indicate that higher doses of cisplatin (175-225 mg/m2)
have a better effect on survival compared to lower
doses [16].
Any increase in the cisplatin dose may lead to
systemic absorption of the drug and consequent
depression of the hematopoietic system, renal im-
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pairment, gastrointestinal toxicity, which did not cinomatosis, real results are to be expected with
happen in our case [17].
larger series of patients and longer postoperative
follow-up.

Conclusion

At the check up 3 months after surgery, CT Conflict of interests
showed no signs of disease relapse. Since this is
The authors declare no conflict of interests.
a relatively new method of treating pleural car-

References
1.

Marksman M. Intraperitoneal chemotherapy. Semin
Oncol 1991;18:248-54.

2.

Cregan IL, Dharmarajan AM, Fox SA. Mechanisms of
cisplatin-induced cell death in malignant mesothelioma cells: role of inhibitor of apoptosis proteins (IAPs)
and caspases. Int J Oncol 2013;42:444-52.

3.

Fujimoto S, Takahashi M, Kobayashi K et al. Relation
between clinical and histologic outcome of intraperitoneal hyperthermic perfusion for patients with
gastric cancer and peritoneal metastasis. Oncology
1993;50:338-43.

4.

van der Vaart PJM, van der Vange N, Zoetmulder FAN
et al. Intraperitoneal cisplatin with regional hyperthermia in advanced ovarian cancer: pharmacokinetics and
cisplatin-DNA adduct formation in patients and ovarian
cancer cell lines. Eur J Cancer 1998;34:148-54.

5.

Ried M, Lehle K, Neu R et al. Assessment of cisplatin
concentration and depth of penetration in human lung
tissue after hyperthermic exposure. Eur J Cardiothorac
Surg 2015;47:563-6.

6.

Sugarbaker PH, Stuart OA, Eger C. Pharmacokinetics
of hyperthermic intrathoracic chemotherapy following
pleurectomy and decortication. Gastroenterol Res Pract
2012;2012:471205.

7.

Sugarbaker DJ, Gill RR, Yeap BY et al. Hyperthermic
intraoperative pleural cisplatin chemotherapy extends
interval to recurrence and survival among low-risk patients with malignant pleural mesothelioma undergoing surgical macroscopic complete resection. J Thorac
Cardiovasc Surg 2013;145:955-63.

8.

Migliore M, Calvo D, Criscione A et al.Cytoreductive
surgery and hyperthermic intrapleural chemotherapy
for malignant pleural diseases: preliminary experience.
Future Oncol 2015;11(Suppl 2):47-52.

9.

Cameron RB, Hou D. Intraoperative hyperthermic
chemotherapy perfusion for malignant pleural mesothelioma: an in vitro evaluation. J Thorac Cardiovasc
Surg 2013;145:496-504.

10. Ried M, Potzger T, Braune N et al. Cytoreductive surgery and hyperthermic intrathoracic chemotherapy
perfusion for malignant pleural tumors: perioperative
management and clinical experience. Eur J Cardiothorac Surg 2012;43:801-7.
11. de Bree E, van Ruth S, Baas P et al. Cytoreductive surgery and intraoperative hyperthermic intrathoracic
chemotherapy in patients with malignant pleural mesothelioma or pleural metastases of thymoma. Chest
2002;121:480-7.
12. Kodama K, Higashiyama M, Okami J et al. Cytoreductive surgery and post-operative heated pleural chemotherapy for the management of pleural surface malignancy. Int J Hyperthermia 2013;29:653-62.
13. Işık AF, Sanlı M, Yılmaz M et al. Intrapleural hyperthermic perfusion chemotherapy in subjects with metastatic pleural malignancies. Respir Med 2013;107:7627.
14. van Ruth S, Baas P, Haas RL et al. Cytoreductive surgery combined with intraoperative hyperthermic intrathoracic chemotherapy for stage I malignant pleural
mesothelioma. Ann Surg Oncol 2003;10:176-82.
15. Tilleman TR, Richards WD, Zellos L et al. Extrapleural
pneumonectomy followed by intracavitary intraoperative hyperthermic cisplatin with pharmacologic cytoprotection for treatment of malignant pleural mesothelioma: a Phase II prospective study. J Thorac Cardiovasc
Surg 2009;138:405-11.
16. Richards WG, Zellos L, Bueno R et al. Phase I to II
study of pleurectomy/decortication and intraoperative
intracavitary hyperthermic cisplatin lavage for mesothelioma. J Clin Oncol 2006;24:1561-7.
17. Zellos L, Richards WG, Capalbo L et al. A phase I study
of extrapleural pneumonectomy and intracavitary intraoperative hyperthermic cisplatin with amifostine
cytoprotection for malignant mesothelioma. J Thorac
Cardiovasc Surg 2009;137:453-8.

JBUON 2018; 23 (Suppl 1): S155

