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ABSTRACT Objective: To investigate the influence factors of tumor progression after percutaneous cryoablation for non-radical
treatment of solid malignant tumor. Methods: We retrospectively analyzed parameters of all patients receiving cryoablation for non-radi-
cal treatment from Aug 2012 to Jun 2017, and provided follow-ups until Nov 2017. We separated the cryoablation into two groups by tu-
mor progression to analyze the significance, and analyzed laboratory results before ablations and at the time of progression of the abla-
tions applied to the whole-body tumor progression. Results: There were 82 cryoablations performed from August 2012 to June 2017. 41
times (35 patients, 42 lesions) of cryoablations remained according to the following conditions: uncontrolled distance lesions beside the
ablation one(s) or a very large lesion which can't be ablated completely. Among the 41 cryoablations, no more than twice of the ablations
were performed for one same patient. The two lesions that ablated in one of the cryoablation treatment were both hepatic lesions. 35 pa-
tients were separated into two groups by tumor progression of the whole body: progression group (n=26) and non-progression group
(n=9). The statistical significant comparisons of the two groups included ablation for primary tumor, time of follow-up/progression,
chemotherapy-induced neutropenia until follow-up/progression, neutrophil/lymphocyte>3 at pre-ablation period. We analyzed the lab re-
sults of the 30 ablations with the whole-body tumor progression before ablations and at the time of progression, and then separated them
into two groups according to the time. The statistical significant comparisons of different times of the two groups included albumin, neu-

trophil/lymphocyte >3. Then for the progression-free survival of 30 ablations that applied to the whole-body tumor progression, the statis-
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tical significant comparisons in Table 2, including ablation for primary tumor, chemotherapy-induced neutropenia until progression and

neutrophil/lymphocyte>3 at preablation period, were analyzed by using multivariate analysis with a Cox proportional- hazards model, es-

timating hazard ratios (HRs) and 95% confidence intervals (Cls), but none of them were statistical significant comparisons. Conclusions:

For non-radical treatment of solid malignant tumors via percutaneous cryoablation with or without other anti-neoplastic treatments, abla-

tion for primary tumor is a protective factor for tumor progression, and the prognostic factors for tumor progression include: chemothera-

py-induced neutropenia, NLR>3, a low level of serum albumin.
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Fig.1 A patient with multiple metastatic liver adenocarcinoma from sigmoid colon received percutaneous cryoablation for the lesion of left lobe liver.
several times of TACE were received previously. Axial contrast-enhanced CT image in the portal venous phase demonstrates the metastatic lesion of left
lobe liver (a, arrow) which intended to received percutaneous cryoablation and another metastatic lesion of right lobe liver (b, arrow) which intended to
handle afterward. Axial CT image (c) during cryoablation demonstrates a suitable position of cryoprobes and a big enough ablated rang. But this patient
experienced agnogenic thrombocytopenia after cryoablation, and he refused to receive cryoablation once more for the lesion of right lobe liver. After one
time of microwave ablation for the lesion of right lobe liver and one time of TACE, during 203 days from cryoablation to CT reexamination, axial
contrast-enhanced CT image in the portal venous phase demonstrates a stable condition for the ablated lesion of left lobe liver which received cryoablation

(d, arrow) and a tumor progression condition for the ablated lesion of left lobe liver which received microwave ablation (e, arrow).
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Table 1 Histological diagnosis and comparison

Diagnosis of primary tumor Frequency Recurrence Recurrence rate
Colorectal adenocarcinoma 13 11 84.6 %
Hepatocellular carcinoma 3 1 333 %
Hepatic adenocarcinoma 2 1 50.0 %
Pulmonary adenocarcinoma 4 4 100.0 %
Pulmonary squamous cell carcinoma 1 1 100.0 %
Pancreatic carcinoma 3 1 333 %
Ureteral carcinoma 2 2 100.0 %
Endometrial cancer 2 2 100.0 %
Renal clear cell carcinoma 2 1 50.0 %

Chordoma 1 0 0.0 %

Malignant melanoma 1 1 100.0 %
Urachal carcinoma 1 1 100.0 %
Total 35 26 74.3 %
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Table 2 Comparison of the parameters of progression group and non-progression group (separated by tumor progression of the whole body)

Progression group (n=26) Non-progression group (n=9) P value
Sex (male) 16 6 0.783
Age (years) 60.58+ 9.66 57.33+ 13.82 0.444
Height at pre-ablation period (cm) 166.35% 8.81 168.22+ 4.94 0.439

Body weight at pre-ablation period (kg) 62.54+ 11.56 63.22+ 10.20 0.876




DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol18 NO.19 OCT.2018 - 3645 -

Disease time until cryoablation (month) 39.58+ 42.14 30.11+ 41.18 0.563
Hypertension 10 1 0.104
Diabetes 4 1 0.747
Active lesions except ablated lesions (yes) 15 7 0.270
Ablation for primary tumor 6 6 0.020*
Oligometastasis 10 6 0.142
Gross tumor volume of ablation lesion(s)a (cm?) 45.83%+ 103.03 151.57+ 190.12 0.144
Close to big vesselb 8 5 0.190
Ablation for recurrent tumor 6 2 0.958
Number of cryoprobes 3.46% 2.06 3.89% 2.15 0.600
Ablation time (min) 20.88+ 5.24 2222+ 441 0.498
Time of follow-up/progression (days) 234.42+ 156.32 460.78+ 301.40 0.006*
Other treatment after ablation within 8 weeks 16 5 0.753
How many types of treatment before ablation 1.23+ 0.65 1.44+ 0.73 0.416

How many types of treatment after ablation up to
follow-up/progression 0.88+ 0.52 1.00% 0.71 0.603
Chemotherapy-induced neutropenia a until follow-up/progression 16 2 0.038*
Fasting blood-glucose at pre-ablation period (mmol/L) 5.50+ 2.43 5.47+ 0.60 0.967
Albumin at pre-ablation period (g/L) 40.24+ 4.11 39.63% 3.54 0.695
White blood cell at pre-ablation period (x 10%L) 5.01% 1.53 5.44+ 1.64 0.473
Neutrophil at pre-ablation period (x 10%L) 2.98+ 1.44 3.52+ 1.44 0.340
Lymphocyte at pre-ablation period (x 10%L) 1.51% 0.56 1.40% 0.59 0.624
Neutrophil/lymphocyte at pre-ablation period 229+ 1.74 3.10+ 1.99 0.252
Neutrophil/lymphocyte>3 at pre-ablation period 3 4 0.044*
Prothrombin time at pre-ablation period (s) 11.45% 0.96 11.99% 2.25 0.500
Fibrinogen at pre-ablation period (g/L) 3.35+ 0.64 3.59+ 0.72 0.358
D-dimer at pre-ablation period (mg/L) 1.00+ 0.92 0.81% 0.40 0.420
Abnormal fasting blood-glucose up to follow-up/progression 14 5 0.929
Fasting blood-glucose at :;f;i/rz)()f follow-up/progression 587+ 181 7084 330 0.192
Albumin at endpoint of follow-up/progression (g/L) 37.92+ 393 37.60x 3.80 0.832
White blood cell at endpoint of follow-up/progression (X 10°%/L) 5.35% 1.22 9.19+ 7.84 0.181
Neutrophil at endpoint of follow-up/progression (x 10%L) 3.49+ 1.08 6.28+ 4.91 0.128
Lymphocyte at endpoint of follow-up/progression (X 10%/L) 1.35% 0.56 1.93+ 2.17 0.454
Neutrophil/lymphocyte at endpoint of follow-up/progression 1.33+ 0.21 1.24+ 0.23 0.299
Neutrophil/lymphocyte>3 at endpoint of follow-up/progression 11 4 0911
Prothrombin time at endpoint of follow-up/progression (s) 11.78+ 1.02 12.42+ 2.66 0.496
Fibrinogen at endpoint of follow-up/progression (g/L) 3.84% 1.12 3.62+ 0.66 0.586
D-dimer at endpoint of follow-up/progression (mg/L) 1.09+ 0.97 1.06x 0.62 0.919

Note: the results of likelihood ratio were choosed for x* test
* stands for that the comparison was statistically significant (P<0.05).
a volume=nx Lx Dx H/6

b stands for that the vessel's diameter was greater than 3 mm and the distance between vessel and tumor was less than 3 mm
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Table 3 Comparison of the parameters at pre-ablation period and progression period (separated by tumor progression of the whole body)

Pre-ablation period (n=30) Progression (n=30) P value

Fasting blood-glucose (mmol/L) 5.40+ 2.29 5.63+ 1.80 0.674
Albumin (g/L) 40.43% 4.12 37.93+ 3.89 0.019*
White blood cell (x 10°/L) 4.93% 1.49 5.40% 1.20 0.187
Neutrophil (x 10%L) 2.93+ 1.35 3.51% 1.07 0.068
Lymphocyte (x 10°/L) 1.47+ 0.55 1.37+ 0.54 0.446
Neutrophil/lymphocyte 2.28+ 1.62 3.16% 1.97 0.063
Neutrophil/lymphocyte>3 3 12 0.007*
Prothrombin time (s) 11.49+ 0.92 11.79+ 0.99 0.229
Fibrinogen (g/L) 3.40+ 0.63 3.77+ 1.09 0.111
D-dimer (mg/L) 1.15+ 1.10 1.17+ 1.09 0.947

Note: * stands for that the comparison was statistically significant (P<0.05).
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Table 4 Results of Multivariate analysis(Cox proportional- hazards model) to determine independent risk factors for disease-free survival (n=30)

P value HR CI95%
Ablation for primary tumor 0.443 0.681 0.255-1.818
Chemotherapy-induced neutropenia until progression 0.400 0.685 0.284-1.653
Neutrophil/lymphocyte>3 at preablation period 0.330 1.935 0.513-7.301

Note: HR=hazard ratio, CI=confidence interval.
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