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a b s t r a c t

Objective: The purpose of this study was to evaluate the feasibility, safety, and efficacy of cryoablation to
treat pain from paravertebral malignant mesenchymal tumors.
Method: Cryoablation was performed on 15 patients who suffer from unresectable painful paravertebral
malignant mesenchymal tumors and whose pain was poorly controlled by conventional treatment meth-
ods. The sizes of the tumors varied from 3 to 20 cm. The patients’ pain at baseline before the cryoablation
and the pain they felt 1 day, 1 week, 1 month, and 3 months after the cryoablation were assessed respec-
tively by the Brief Pain Inventory (BPI).
Result: BPI scores are divided into two categories: the influence of pain and the severity of pain. Both
results showed a decline after the cryoablation. The evaluation score of pain severity decreased signifi-
cantly (P = 0.001, P = 0.031) on the observation of 1 day and 1 month after the cryoablation; that of pain
influence decreased significantly (P = 0.016, P = 0.036) in the cases of 1 day and 1 week after cryoablation.
Two patients (13.33%) had mild complications, but no serious complications occurred.
Conclusion: Cryoablation is a low risk, well-tolerated topical treatment for the pain of patients with unre-
sectable paravertebral malignant mesenchymal tumor.

� 2014 Elsevier Inc. All rights reserved.

Introduction

Severe pain is common for patients with paravertebral malig-
nant mesenchymal tumor. Although there are many palliative
treatment options, most of the treatments cannot avoid side effects
or achieve satisfying results. With the dose increase in applying
opioid and non-opioid drugs, the side effects caused by using such
doses become unbearable. The treatment which attempts to
reduce the tumor load by adopting palliative radiotherapy, chemo-
therapy and surgery could often be unavailable because of the ana-
tomical location of the paravertebral tumors, the restriction on the
use of the radiation dose, chemotherapy drug toxicity and the
patients’ failed physical conditions of taking the surgery. Patients
with intractable pain need other treatment options to maximize
pain control and reduce pain. A variety of minimally invasive treat-
ment technology has been used in the treatment of pain, including
radiofrequency ablation, and other chemical ablation methods

such as anhydrous ethanol [11]. Nerve damage is probably the
main reason for patients’ pain relief [16].

Cryoablation therapy provides a new treatment for cancerous
pain [10], which has been successfully applied in the clinical treat-
ment for prostate cancer and other malignant tumors for over a
decade [4]. It has been reported that cryoablation therapy can
effectively inhibit the bone pain caused by metastatic carcinoma
[14]. No reports have been found concerning the effect of the treat-
ment for the paravertebral malignant mesenchymal tumor pain.
Cryoablation therapy can achieve rapid effect of partial melting,
and thus can theoretically reduce the dosage of anesthetic drugs
for patients in pain and provide a new treatment option for
patients suffering from cancerous pain. The purpose of this study
was to evaluate the short-term curative effect and safety of the
cryoablation therapy for paravertebral malignant mesenchymal
tumor pain.

Materials and methods

Patients’ information

From 2002 to 2012, the study treated and traced 15 patients,
with 6 male cases and 9 female cases, aged from 25 to 72. The
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average age of the patients was 56, and median age was 58. Path-
ological types included: liposarcoma (5 cases), fibrosarcoma (3
cases), malignant fibrous tissue hyperplasia (2 cases), synovial sar-
coma (2 case), myxoid fibrosarcoma (1 case), inflammatory myo-
fibroblastic tumor (1 case), and malignant giant cell tumor of
bone (1 case). Tumors’ diameter ranged from 3 to 20 cm.

Main treatment equipments

Endocare: Cryocare Surgical System.
Toshiba: 16-slice spiral CT scanner.

Therapeutic method

Cryoablation therapy: All patients in the study group were trea-
ted with partial anesthesia. After the anesthesia had taken effect,
the patients were put into a prone position, regular disinfection
with sterile towels was applied to the surgical site. According to
the tumor size and its location, 2–4 cryoprobes with diameter of
2 mm were adopted. With the help of CT image guided technology,
percutaneous puncture was carried out to enable the cryoprobes to
conform within the tumor. The cryoablation covering the scope of
the tumor was valuated and confirmed. The process was monitored
with CT; according to the expansion velocity and range of cryoab-
lation, the output power was adjusted to control the temperature
within the range of �45 �C to �120 �C (the temperature of the
probes). Thaw with helium for 12–15 min, to complete the first
round circulation therapy. Repeat the treatment above for the sec-
ond time. All operations are monitored with CT, ECQ, respiration,
pulse and blood oxygen saturation. After the operations, partially
press the puncture point for 10 min.

Follow-up and effect evaluation

Assess the patients’ preoperative baseline and the pain the
patients suffered from 1 day, 1 week, 1 month and 3 months after
cryoablation with Brief Pain Inventory (BPI). Record in detail the
follow-up examination of patients with postoperative
complications.

Statistical processing

The statistical analysis was carried out by the software package
GraphPad Prism 5. Sample mean analysis was tested using
Wilcoxon. When P < 0.05, it was announced to have a statistical
significance.

Result

BPI score statistics

For the specific evaluation of each classification, the scores of all
items gradually decline over time (Table 1).

The data shows that, compared to preoperative pain severity
baseline, the relief of severity of pain showed statistical difference
(P = 0.001) 1 day after the cryoablation. Compared with 1 day post
operation, the patients’ severity scores of 1 week post operation
dropped, but the difference was not statistically significant
(P = 0.052). The pain severity scores 1 month post operation
decreased significantly (P = 0.031) compared to the scores of
1 week post operation. Patients’ average and median pain severity
scores 3 months post operation lowered, compared with the scores
of 1 month post operation, but the difference of average pain
severity scores was not statistically significant (P = 0.070) (Fig. 1).
In terms of the results of pain inference scores, there was a signif-

icant reduction in the scores of 1 day and 1 week post operation,
(P = 0.016, P = 0.036). Although the patients pain inference scores
of 1 month and 3 months after cryoablation also dropped, they
were not statistically significant (P = 0.051, P = 0.092) (Fig. 2).

Typical cases

After cryoablation therapy, not only was the pain brought under
control, some patients also received additional therapeutic benefit.

Case 1: A 24-year-old female patient, who was diagnosed with
recurrence after radical resection of malignant giant cell tumor
of bone, had lumbar stent fixation (Fig. 3). Before the cryoabla-
tion treatment, the average pain severity score was 9 and the
average pain influence score was 8.14. The patient had been
long in bed due to the continuous pain. To reduce the pain, pal-
liative cryoablation was performed to deal with the paraverte-
bral tumor, and the ice ball did not cover the entire tumor, as
is shown in Fig. 4. One month after the operation, the patient
felt obvious pain relief. The average pain severity score was
2.25 and the average pain influence score was 2.28. The patient
stopped using painkillers and regained her walking ability.
With enhanced CT follow-up, most of the tumor was in necro-
sis. Necrotic range was larger than cryoablation scope and only
the peripheral part of the organization was in mild enhance-
ment (Fig. 5). After the treatment, the patient was in stable con-
dition. The long-term follow-up has been more than four years
and the tumor has not been seen to obviously change.
Case 2: A 56 year old female patient, diagnosed with left tho-
racic paravertebral tumor. Pathology result diagnosed by aspi-
ration biopsy was synovial sarcoma (Fig. 6). Before the
cryoablation therapy, the average score of pain severity was
6.75, and the average pain influence score was 6 points. To con-
trol the pain, palliative cryoablation was performed to treat the
paravertebral tumor, and the ice ball did not cover the entire
tumor (Fig. 7). One week after the operation, the patient expe-
rienced a significant pain relief. The average pain severity score
was 3.14 and the average pain influence score is 3.25. Then the
pain was gradually reduced. One month after cryoablation, an
enhanced CT follow-up was performed, which showed that
the extensive tumor was in necrosis. Necrotic range was larger
than cryoablation scope, and tumor diminished, as is shown in
Fig. 8. Short-term follow-up of 3 months showed that the pain
had basically disappeared, and patient was in a stable condition.

Cryoablation safety evaluation

Cryoablation was effective with a high safety rate in the treat-
ment of paravertebral malignant mesenchymal tumor, and postop-
erative complications were rare. Of all the patients in this group,
only 2 cases had minor complications after the surgery (2/15,
13.33%). One patient showed body temperature rising on the next
day of the surgery (up to 39 �C). The laboratory test did not support
infection diagnosis. The body temperature returned to normal
3 days after lowering body temperature treatment. One patient
had a small amount of pneumothorax, which alleviated itself with-
out processing. This group did not show other serious complications.

Discussion

As a minimally invasive, highly efficient and low toxicity tar-
geted ablation treatment, CT guided cryoablation therapy attracts
more and more tumor clinical attention. Cryoablation can kill the
tumor tissue by forming a cryogenic environment in a short time,
and thus effectively reduce the tumor load. In the early 90s, the
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