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Modern prostate cryotherapy has evolved into an exact science of controlled freezing with safety features
such as warming needles and urethral warmer, thus minimizing complications of the crude methods of
yesteryears.
In properly selected patients, it has proven to be at par with the currently accepted treatment options for
both localized and locally advanced disease. Cryotherapy has reached Philippine soil in the late 2003 and
so far, initial results seems encouraging and with time, should not be different from that achieved by larger
international series from centers of excellence.

Introduction

The influx of new and sophisticated technological
advances have brought about a number of minimally
invasive modalities in the field of uro-oncology, especially
for prostate cancer. The urologists and the patients are now
faced with a range oflegitimate options, including radical
prostatectomy, either open, laparoscopic or robotic; external
beam radiation, be it 3-D conformal or preferably intense
modulated radiation treatment, brachytherapy, either the
high dose or the low dose rate; high intensity focused
ultrasound and cryosurgical ablation.

j Objective
The objective of this article is to provide an insight on

cryosurgical ablation of the prostate, starting from a brief
background on its evolution, mechanism of cell injury,
indications for treatment, key procedural steps, and early
local results compared to an internationa11arge series, and
complications of the procedure.

Evolution of Cryotherapy

Modern cryotherapy has its roots traced back to the
1960's. Initially, it was performed with transurethral
cryoprobes using liquid nitrogen, with freezing monitored
by digital rectal examination.' This was later replaced by
open transperineal approach, but without transrectal
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ultrasound (TRUS) guidance and urethral warmers.' The
procedure was fraught with complications, mainly recto-
urethral fistula, incontinence and sloughing.

The early 1980's marked the emergence of the second
generation machines utilizing percutaneously administered
transperineal probes with fascial sheath dilatation of the
tract under TRUS guidance with urethral warmers, thus,
providing added safety. 3·5

The third generation machines that evolved in the late
1990's utilized fine probes driven by pressurized gases for
freezing (argon) as well as thawing (helium). The helium
allows for rapid thawing at the rectal surface once
temperature goes exceeding low. The reduced needle
diameter (gauge 17)allows insertion through brachytherapy
like templates without the need for dilatation. Furthermore,
it generates smaller sized iceballs measuring 18x 27 mm in
dimension, providing better conformity and more uniform
freezing. 6·8

Mechanism of Cell Destruction

The effectsof cryosurgery can be grouped into two major
mechanisms: cellular injury, which is immediate and
vascular injury, which is usually delayed. 9 Freezing
promotes crystal formation, initially in the extracellular
space (ECF), creating a hyperosmolar environment. This



in turn will draw water from the cells causing intracellular
dehydration. This state of dehydration alone increases
intracellular electrolyte concentration, often sufficient to
destroy the cells. In addition, the effects of thawing will
bring about an increase in free water in the ECF space, which
will enter the damaged cells causing swelling and eventually
cellular disruption. In another group of cells, there will be
direct intracellular freezing causing undue stress to the
cytoskeletal integrity. With thawing, there will again be
entry of free water to the damaged cells causing eventual
cellular destruction.

The vascular injury on the other hand, is the result of a
failure of microcirculation leading ultimately to vascular
stasis, vascular thrombosis, infarct and eventually cellular
necrosis.

Indications

Cryotherapy is indicated for clinically localized and
locally advanced prostate cancer as well as those who failed
primary radiation treatment. \0 Unlike brachytherapy, this
modality can be performed for patients with relatively
higher Gleason score and prostate specific antigen levels.
One novel application, although not yet substantiated by
other large clinical series is for patients with non-metastatic
but hormone refractory prostate cancer.

Operative Technique

After induction of spinal or general anesthesia, a
cystoscopic guided percutaneous suprapubic cystostomy was
performed. A foley catheter was then inserted to serve as a
guide for the localization of the urethra.

With the stabilizer unit holding the ultrasound probe
steady, TRUS of the prostate was done for measurements of
its dimension and volume.

Cryoneedles were inserted under TRUS guidance
through the specially designed template to cover the entire
prostate. An average of about 12 to 15 cryoneedles is often
sufficient. (Figure 1) Two warming needles were placed
just superior to the rectal surface. II Two thermal sensors
were inserted for temperature monitoring, one at the middle
of a group of cryoneedles to monitor the intraprostatic
temperture and another between the two warming needles
to monitor the rectal temperatures. The foley catheter was
then removed and flexible cystoscopy was done to rule out
needles traversing the urethra. A guidewire was then passed
through the scope and the urethral warmer inserted through
the guidewire to be maintained at least 15 minutes after
completion of the procedure. The urethral warmer circulates
warmed water at a constant temperature between 37°C and
43°C.
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Figure 1. Cryoneedles in place and freezing started.

The inserted needles were then attached to the Seednet"
system and freezing commenced (Figure 2). Argon gas
circulates to the cryoneedles to initiate the freezing with
temperature reaching at least -40°C or even lower. Freezing
was closely monitored by the appearance of an iceball
characterized by an advancing wave of hypoechogenecity
in the area of treatment. (Figure 3) The rectal temperature
was carefully monitored and maintained at or above OOCat
all times (Figure 4). When the rectal temperature drops to
about 4°C, the warming needles would be activated. A
double freeze thaw cycle was done wherein a second freezing
was initiated after complete thawing of the initial freeze. A
pullback technique is done if the prostate length is more
than 27 mm in length, since an individual iceball measures
18 x 27 mm in dimension.

Figure 2. The Seednet" system.

41



Philippine Journal of UrologtJ June 2006; 16: 1

Figure 3. Iceball formation.

Figure 4. Temperature monitoring.

Results

From December, 2003 to April, 2006, the Prostate
Institute of the Cardinal Santos Medical Center had
performed 26 prostate cryotherapies including two for
radiation failures and two for non metastatic hormone
refractory prostate cancer. None of the patients have signs
of metastatic disease by bone scan and magnetic resonance
imaging or computed tomography of the abdomen. Locally
advanced disease in the form of extracapsular extension
however is not a contraindication. The profile of the patients
is illustrated in table 1 and the initial results are illustrated
in table 2.
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Table 1. Profile of the early patients of prostate cryotherapy at Cardinal
Santos Medical Center.

Number patients
Age in yrs (mean)

Gleason
6
7
8
9

PSA
<10
10 - 20
> 20

Clinical Stage
TIc
T3a
T3b

26
70.8

12
6
5
3

I
12
13

I
11
10

2
2

25
23

Radiation failure
Non-metastatic HRPCA

NHT
AlIT

Table 2. Early results of prostate cryotherapy at Cardinal Santos
Medical Center.

ASTRO < 0.5 ng / ml nadir

Gleason
6 12/12 (100%) 12/12 (100%)
7 6/6 (100%) 6/6 (100%)
8 3/5 (60%) 3/5 (60%)
9 2/3 (66.7%) 213 (66.7%)

PSA
<10 III (100%) 111 (100%)
10 - 20 12112 (100%) 12/12 (100%)
>- 20 10/13 (76.9%) 11/12 (76.9%)

Clinical Stage
TIc 111 (100%) 111 (100%)
T3a 11111 (100%) 11111 (100%)
T3b 7/10 (70%) 7/10 (70%)
Radiation Failure* 111(100%) 111 (100%)

Non-Metastatic
HRPCA 212 (100%) 112 (50%)

No Hormones III (100%) III (100%)
NHT 22125 (88%) 22125 (88%)
AlIT 20123 (87%) 20/23 (87%)

* One case of radiation failure was done less than 1 month prior to
submission of this manuscript.

Of the 26 cases done, only one was performed in a Tic
prostate cancer. The PSA reached a nadir of 0.4 ng / ml
within 3 months without androgen deprivation therapy, and
maintained with a durablebiochemical response over the
next 18 months.



Most of the cases were performed on the locally
advanced cases. Eleven cases were performed on T3a stage,
and all have good biochemical outcome at least in the short
term. All of these patients had received neoadjuvant
hormonal treatment with or without adjuvant hormones.
Ten cases were performed on T3b, one of the patients died
within 2 years of treatment due to metastatic prostate cancer.
Two of the patients developed rising PSA after 6 months
and 9 months of cryotherapy which was subsequently
managed with adjuvant hormonal therapy.

There were 2 cases of salvage cryotherapies done for
radiation failure. One had an uneventful perioperative and
postoperative course although the tumor ablative effect was
too early to evaluate. The other case ended with a recto-
urethral fistula noted within one month of cryotherapy
which eventually necessitated a pelvic excenteration. After
7 months of conservative management, he eventually
underwent radical cystoprostatectomy, ileal conduit and
rectal resection with colo-anal pullthrough procedure. The
final histopathology report of the removed prostate showed
coagulation necrosis with only a single tiny focus of
adenocarcinoma with signs of severe cellular injury. The
postoperative PSA is 0.01 at 14 months after surgery.

Two cases were for non-metastatic but hormone
refractory prostate cancer. Both patients were initially
managed with hormone therapy for 3 years and 4 years,
respectively. They presented with rising PSA despite
second line hormonal manipulation and despite having
castrate level of testosterone due to androgen deprivation.
One of the two cases had a post-procedural PSA of greater
than 0.5 ng/rnl although did not have rising PSA level,while
the other had a PSA below 0.5 ng/ml after the procedure
and maintained at that level more than 2 years after
treatment.

All patients had a suprapubic catheter maintained for at
least 2 weeks and were removed once patient was voiding
freely. Most patients had mild irritative voiding symptoms
for about 3 months with most eventually recovering to the
pre-operative state.

Discussion

Cryotherapy, although being the newest addition to the
armamentarium of treatment options for prostate cancer, is
actually a resurgence of an old concept. The mechanism of
cell injury is now very-well understood. As can be noted,
most of the early cases of cryosurgical ablation of the prostate
done at Cardinal Santos Medical Center were performed in
combination with some form of hormonal manipulation,
either in the neoadjuvant or adjuvant setting or both. The
early results are quite comparable with those that can be
achieved with large external radiation therapy series with
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neoadjuvant and adjuvant hormonal treatment. 12. 13 In
properly selected patients, the results should not differ from
that achieved by major centers of excellence that performs a
high volume of prostate cryotherapy (Table 2).10 With the
exception of one major complication involving a radiation
failure patient, all were comparatively complication-free
and no patient ended with total incontinence nor urinary
retention. Although a major setback to the program, the
radiation failure patient that eventually necessitate a pelvic
excenteration actually rendered more confidence as far as
the tumor ablative capability of cryotherapy is concerned,
as evidenced by the pathology report of coagulation necrosis
in the resected specimen following the procedure.

Conclusion

The early results of prostate cryotherapy in Cardinal
Santos Medical Center seemed encouraging but certainly,
the follow-up period is too short to give any meaningful
survival outcome.
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