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Crryodestruction or radioablation ofadenohypophysis

Inin treatmentofofpainin cancercer patients

Abstract. The article compares effectiveness of treatment of pain in patients with cancer by methods of selective endoscopic stereotactic transnasal transsphenoidal cryodestruction of adenohypophysis (SESTTC) and stereotactic radioablation of adenohypophysis using "Gamma Knife" (SR).

Method of pituitary SR has been applied in 7 patients with cancer using the "Gamma Knife (Leksell Gamma Knife)». Radiation dose was 160 Gy. The clinical effect of radioablation of the pituitary (pain relief) was achieved within a few days after the procedure and was maintained throughout life of patients.

Microoperation SESTTС of adenohypophysis has been performed in 10 patients with cancer. Complete pain relief was observed in 8 patients (80%), partial - in 2 (20%). Pain relief occurred in the first hours after the intervention and maintained until the end of patient's life.

Keywords: adenohypophysis, cryodestruction, Gamma Knife, pain, cancer, stereotactic, life.

Introduction. At the present stage an important task of oncology is pain relief and improving quality of life in patients with pain syndrome and multiple metastases. The goal of therapy (SR, SESTTС) is pain relief with minimal side effects. The success of treatment depends on factors such as the severity of pain before treatment; number and location of metastases in different organs; morphological affiliation of tumor.

These patients need to be monitored by different specialists: oncologists, chemotherapists, radiologists, neurosurgeons, immunologists, physicians etc..During the last 50 years attempts have been made to stop the pain by performing surgical, chemical, radiation hypophysectomy. In the literature there are reports of various methods of influence on the pituitary gland, including cryosurgery or radiation ablation of the pituitary gland.

For the first time the positive effects of hypophysectomy in metastatic cancer was obtained in 1953 by Luft R, Olivecrona H [1, 2]. There have been published articles about pituitary ablation as a palliative treatment in patients with metastatic breast cancer (BCa), prostate cancer (PCa) by Moricca G. et al. in 1974 and Gye R.S. et al. in 1979. [3, 4].
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Lipton S. et al in 1978 and F. Takeda et al in 1983 described a positive effect by performing chemodestruction of pituitary by introducing alcohol [5, 6, 7, 8]

Liscak R, Vladyka V performed radiosurgical hypophysectomy in patient with BCa, pain syndrome and bone metastases. [9]. Interventions were often accompanied by a number of side effects (blurred vision, panhypopituitarism, diabetes insipidus etc..). [10].

Minimally invasive method of ablation of pituitary was interstitial radiation by implanting radioactive isotope Yttrium90 in the pituitary. W. Greening and S. Thompson in 1966 reported on 42 patients with advanced breast cancer, they used technique of transethmoidal implantation of Yttrium90 in the pituitary. They received positive effect of the treatment in 16 patients (38%). In 1980 Fitzpatrick et al published an article by in which the results of treatment of 55 patients with PCa, pain syndrome and bone metastases were performed.

In 53 patients isotope Yttrium90 was implanted intrasellary, 2 patients were performed introduction of alcohol in the pituitary gland. 53 patients were implanted intrasellary isotope Yttrium 90, two patients was performed introduction of alcohol in the pituitary gland. In 44 patients (80%) obtained significant reduction of pain, 12 patients reported complete disappearance of pain. In 11 cases (20%) reduction of pain was not observed. Out of 39 patients who received narcotic analgesics before treatment, their re-appointment was needed in only 12 of them. [10]

In last decade, there are works on the application of "gamma knife" in cancer patients with multiple metastases, for relief of pain. The introduction of proton accelerators has opened up new possibilities to influence adenohypophysis. [11, 12, 13]. Kondratiev BV (2008) performed ablation of the anterior pituitary gland using a proton accelerator in 98 patients with metastatic and locally advanced PCa. 70% of patients received analgesic effect, radiation complications were not observed. Effect occurs within 6-12 months after treatment and was followed by stabilization of the tumor process, reduction of tropic hormones of the pituitary, resulting in cancellation of hormone therapy [14]. M. Hayashi et al. [15, 16] reported about application of the method of radiosurgical ablation of pituitary in 9 cancer patients with multiple metastases to achieve analgesic effect. For this purpose, the authors used a "gamma knife" produced by Swedish company Elekta.

Objective. Comparison of the results of treatment of cancer patients with pain syndrome and multiple metastases by application developed and patented by author et al. method of stereotactic endoscopic selective transnasal transsphenoidal cryodestruction of adenohypophysis and method of stereotactic radioablation of pituitary using "Gamma Knife" (on literary data).

Materials and methods. Author applied microsurgical method of SESTTC [17, 18, 19]. He operated on 10 cancer patients with pain syndrome, multiple metastases in different organs.

Operative technique: patient's head is placed in a stereotaxic apparatus and firmly secured. Sagittal plane is perpendicular to the cranial horizontal plane. Establish a guiding device in which trephine-guide is attached and move it to the root of nose. Aim is the bottom of sella turcica. Threpine-guide is introduced in the nasal passage to the stop (in the front wall of the main sinus) by manipulating screws of submersible mechanism. Trephine guide is fixing and then we perform X-rau control of its position (in two projections). Determine the correction angles and depth of immersion of trephine - guide to the bottom of sella turcica.
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Trephine guide is set in the right direction by manipulating with screws of submersible device. Perform X-ray control (in two projections). Impose a burr hole in the front wall of the main sinus with help of trephine guide and introduce it into the main bosom. Endoscope is introduced into threpine guide under visual control and /is moved to the bottom of sella turcica. We perform X-ray control (in two projections). Perform burr hole in the bottom of the of sella turcica and perforate the dura mater. Through trephine guide cryoprobe is introduced into the cavity of sella turcica (adenohypophysis). Perform X-ray control (in two projections)( Fig.1).


Fig.1 X-ray in anteroposterior and lateral views, showing puncture of the sella turcica.

Next, perform the basic stage of operation - selective cryodestruction of adenohypophysis. After 3-5 minutes cryoprobe is recovered. Cryonecrosis zone (lower pole) is examined under a rigid endoscope. Extract tools. Tamponate nasal passages for 24 hours.

Table 1 shows the data of operated patients, the initial overall on a scale by Karnavskyi. Condition on VAS pain scale before and after surgery.

Patent by the author et al. microsurgical method of transnasal transsphenoidal selective cryoablation of pituitary gland [17, 18] allows to obtain an analgesic effect in cancer patients and selective destruction of adenohypophysis tissue saves pituitary function. Method is minimally invasive, it allows surgery in patients at any age and functional state.
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Korean author Ki-Hun Kwon, MD., et all presents data of treatment of cancer patients by method of SR.

7 patients (3 women and 4 men, mean age 53.9 years) suffered with intractable pain due to cancer metastasis (back pain, shoulder pain, abdominal pain, neck pain, flank pain, chest pain). Treatment was conducted by of radiation of the pituitary using Leksell Gamma Knife. [16].

It was determined the origin of metastatic cancer from lungs, colon, stomach and brain. Patients suffered from severe intractable pain due to cancer metastases, which decreased only with the application of morphine and were scored Karnavskyi pain scale of more than 40 points. The severity of pain was also evaluated on a VAS pain scale.

Radioablation was conducted under the supervision of MRI. Images were exported to Leksell Gamma Knife (version 5.34) for dose planning. Maximal radiation dose was 150 ~ 160Gy with one isocenter in 8mm collimator or two isocenters in 4mm collimator keeping the radiation dose to the optic nerve less than 8Gy. 50% isodose covered the lower and upper parts of the pituitary. Angle gamma was adjusted to ensure that the upper edge of the radiation beam in isodose 8 Gray ran parallel to optic nerves.
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Results. Clinical effect of minimally invasive stereotactic endoscopic transnasal transsphenoidal selective cryodestruction of adenohypophysis (regression of pain syndrome) occurs in several hours after intervention.

Complete pain relief obtained in 8 patients (80%), partial - in 2 (20%). All treatments were without complications. Deaths in the early postoperative period were not observed. Patients were discharged on day 3-4 with a significant improvement in the general condition. The maximum observation of patient in the postoperative period was 7 years.

Pain relief after radiotherapy of pituitary ablation was achieved within a few days after the procedure and was maintained throughout the life of patients. The effect is not dependent on hormonal activity of the tumor. The maximum observation time to death of the patients was 24 months. [20].

Conclusions. Thus while comparing of our method of stereotactic endoscopic selective transnasal transsphenoidal cryodestruction of adenohypophysis and method of stereotactic radioablation of pituitary with Leksell Gamma Knife we found out:

· Time to onset of analgesic effect after SESTTC was few hours
· Time to onset of analgesic effect after SR was several days
· Radiation dose received by patient during SESTTC was 0,01Gy, SR - 160 Gy
· The duration of analgesic effect after SESTTC and after SR was until the end of patient’s life. However, the maximum period of observation after SESTTC was 7 years, after SR – 24 months
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· In conducting of SR there are several contraindications, such as increased intracranial pressure, severe decompensated patient's condition. In the application of SESTTC there is only one contraindication - terminal condition of the patient.
· SESTTC method has several advantages over the method of SR, which should be considered when planning analgesic therapy in cancer patients.
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