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Palliative percutaneous cryoablation in a patient with
locally advanced invasive thymoma

To the Editors:

Percutaneous cryoablation is considered to be a minimally
invasive option for local treatment of cancer [1-3]. Its efficacy is
now being documented in many organs, including the prostate,
liver, kidney and lung. The goal of ablation procedures is
typically complete local tumour control when surgical resection is
not indicated, but ablation procedures, such as cryoablation, may
also be applicable to the palliative care of cancer patients. Here,
we present a case in which percutaneous cryoablation was
considered to have contributed to symptom relief in a patient
with unresectable, locally advanced, invasive thymoma of the
mediastinum. To our knowledge, this is the first report of a
needle ablation procedure performed for a mediastinal tumour.

A 29-yr-old female presented with intermittent cough that had
existed for 2 yrs and had gradually worsened. An abnormal
shadow on chest radiography was identified at another clinic and
the patient was referred to our hospital (Division of General
Thoracic Surgery, Dept of Surgery, School of Medicine, Keio
University, Tokyo, Japan) in July 2004. At that time, she
complained of frequent cough and dyspnoea. She could not lay
flat on her back. Biopsy through parasternal mediastinotomy
[4, 5] was performed, from which the pathological diagnosis was
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thymoma, type B3, according to the World Health Organization
classification. The tumour was considered to be unresectable
because it had encased the major vessels and the airway in the
mediastinum (fig. 1la—c). Two courses of carboplatin plus VP-16
with concurrent radiation (total 50 Gy) [6] were administered.
Radiologically, no apparent changes were seen, but her cough
and dyspnoea were worse 1 month after chemoradiotherapy.
Facial oedema had also appeared. We speculated that progressive
compression of the trachea, carina and superior vena cava by the
tumour was, at least in part, responsible for these symptoms.
Since chemoradiotherapy appeared to be ineffective at this point,
we decided to attempt tumour volume reduction by cryoablation,
primarily to reduce airway compression. In November 2004,
percutaneous cryoablation was performed. The cryoablation
protocol had been approved by the institutional review board
in October 2002. Written consent was obtained from the patient.

The percutaneous cryoablation procedure was performed under
local anaesthesia as previously described [1]. Under a multi-
detector row computed tomography (CT) scanner with multislice
CT fluoroscopy functions (Aquilion 64; Toshiba Med. Co. Ltd,
Tokyo, Japan), using an outer insertion sheath, a 1.7-mm diameter
cryoprobe (CRYOcare Cryosurgical Unit; Endocare, Irvine, CA,
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FIGURE 1. a—c) Computed tomography (CT) images showing a tumour in
mediastinum compressing the trachea and the carina. The superior vena cava is not
identified. d—f) CT images showing placement of two cryoprobes into the tumour in
the vicinity of the airway. Care was taken to avoid puncturing the left innominate
vein. g-i) CT images showing the cryoablated regions in the tumour immediately
after cryoablation (dotted circles). j-I) CT images showing the ablated tumour
1 month after the cryoablation. The cryoablated region could be seen as a region
with reduced contrast enhancement in the tumour. The tumour size was reduced
and the airway compression was attenuated. Each set of three images represents
axial CT slices ~2 mm apart, depicting the extent of the tumour.

USA) was inserted into the tumour under fluoroscopic CT
guidance. Two cryoprobes were inserted for the treatment of the
tumour (fig. 1d—f). Since the right side of the trachea, the carina
and the right main bronchus appeared to be predominantly
compressed, these regions of the tumour were targeted. Contrast
enhancement was performed intermittently to image the major
vessels, particularly to avoid damage to left innominate vein. The
superior vena cava was considered to be obstructed and could
not be identified. The cryoprobe uses high-pressure argon and
helium gases for freezing and thawing, respectively, based on the
Joule-Thompson principle. Cryoablation consisted of two 5-min
cycles of freezing. The tip of the cryoprobe reached approxi-
mately -130°C during freezing, followed by thawing until the
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temperature of the cryoprobe reached 20°C, then a third cycle of
freezing (10 min), followed by thawing. After the thawing, the
cryoablated region of the tumour could be approximated as low-
density areas in the tumour on CT (fig. 1g-i). The extent of the
cryoablated region was considered to be sufficient for the
purpose of this treatment and the outer insertion sheaths were
removed. A whole-lung CT scan was performed at the end of the
procedure. Chest radiographs were also checked after 2 h, the
next day and the day after each of the procedures. The CT and
chest radiographs showed no evidence of complications, such as
haemothoraces, pneumothoraces or air embolisms.

The patient’s symptoms gradually improved and were signifi-
cantly relieved 2 weeks after cryoablation. Her cough stopped
and she was able to lie flat on her back. Her facial oedema was
also relieved. On the CT scan taken 1 month after cryoablation,
the cryoablated region could be seen as a region with reduced
contrast enhancement in the tumour. The airway compression
was attenuated and the tumour size was also reduced from 5.5 to
3.5 cm in greatest axial diameter (fig. 1j-1). Additional treatment
was refused by the patient. The quality of life of the patient was
satisfactory until she died of lung metastases in April 2008,
41 months after cryoablation.

Ablation procedures, particularly radio-frequency ablation, have
been increasingly applied to cancers in many organs, including
primary lung cancers and metastatic lung tumours. However, the
feasibility of radio-frequency ablation for tumours in the lung
hilum or the mediastinum are controversial, because it could
cause vessel as well as airway injuries. Since 2002, we have
performed percutaneous cryoablation of lung tumours as part of
a clinical study in >200 patients at our institution without major
vessel or airway injuries [1]. Additionally, cryoablation is known
to preserve the collagenous architectures [7] and, hence, the
integrity of the large vessels and airways [8]. Therefore, we
considered that mediastinal lesions existing in the vicinity of
major vessels or airways could be safely ablated by cryoablation.

In the present case, cryoablation was performed safely without
any complications. During needle placement, care was taken to
avoid direct puncture of the major vessels and airways. As for the
local control of the tumour, we need to mention that not only
cryoablation, but also the latent effects of the initial chemor-
adiotherapy, may have resulted in the symptom relief and size
reduction of the tumour. However, we consider that cryoablation,
at least in part, contributed to the symptom relief because her
symptoms, which had been worsening, were relieved signifi-
cantly after cryoablation.

In this case, cryoablation of a mediastinal tumour was feasible.
Although further studies are necessary, percutaneous cryoabla-
tion may be an option in a multimodality treatment for the
palliative control of locally advanced, treatment-refractory
mediastinal tumours.
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