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History and Introduction :

I- Use of Cold in Medicine ¢ .

O o v 4 St Bt e S T S B S04 an A i S s B D B B e v o

Cryogenics is the science and technology of producing and using
very low temperatures. The study of low temperature effects in biolo-
gy and medicine is called cryobiology. It is active research area.The
first successfull recorded attempt to cool air for air coditioning to=-
ok place in 1RLO. John Gorrie, a physician in florida, was trying to
relieve the suffering of mdlaria patients by cooling their room , the

succeeded in making ice by using the cooling effect of expanding air.

Following Gorrie's success a number of achievements were made in
liquefying gases, liquid air ( - 96 C) was produced in 1877; liquid

helium (-269 C) was produced in 1908.16+47+49

Low temperatures have been used for long term preservation of
blood, sperm, bone marrow and tissues. Miuch interest has been arou-
sed by the idea of usiﬁg cryogenié method to cool the body into a st-
ate‘of "suspended animation' so that it can pass time without aging.
.This "science" is cailed éryonics.@ne goal of cryonics is to preserve
at low temperature people with fatal diseases with the hope that in

the future they could be revived and their diseases cured.22’23’h6’h7

Another important finding involves the freeze-thaw cycle. Survival

after freezing is more dependent upon the cooling rate during the
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freezing cycle than on the warming rate during the thawing cycle. The
survival curves of different biomaterials as a function of cooling ra-
te have similar shapes , but there is no unique cooling rate that will
ensure cell.survival for all materials. This puts a severe limitation
on preserving biomaterials composed of many different cell typesi For
many mammalian cells only a few perceqt survive, thus freezing and th-
awing offers little hope as a general means of long term biological

14,23,k46

storage.

II- Cryosurgery in Medicine and Dentistry :

Cryosurgery (from the Greek Kryos, meaning .icy cold, plus surg-
ery) or cryogenic surgery, refers to surgery accomplished through ap-
plication of intense cold to cause tissue necrosis (cryonecrosis) by
rapid freezing. Almost 300 years ago Robert Boyle observed that free-

y.39415,46

zing of tissue produced necrosis (Parks, 1957

The unique properties of cryosurgery were recognized before the
turn of this century and have become more fully Appreciated in the do-
zen years since cooper (1961,1963) reported the development of a rel-

36,46,49

iable liquid nitrogen system.

More recent investigators demonstrated that when tissue is frozen
and thawed, some cells can survive. (Leibo et al 1970 and Luyet 196R8)

More ever, certain cell types have differing susceptibilities to the
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effects of freezing (Asahind 1967). In general, less cellular tissues
like sclera or scar tissue are less susceptible to necrosis from free-
zing. Lower temperatures are also required to produce necrosis in vas-
cular and connective tissues than in epithelial tissues. Other factors
that influence the amount of tiséue damage are the rate of cooling ,
the f?nal temperature reached, the time spent in the frozen state,the

394 46,47

rate of thawing and medium in which these take place.

Reason for cell death after freezing remains some what controve-
rsial, Meryman (1960) believes that freezing has two principal effec-
ts on tissue which cause céllular injury and subsequent death. First,
the cellular @etabolic rate is changed into ice. He concludes that in-
jury from temperature reduction alone is due to dislocation of the

metabolic production line and cannot in the strictest sense be ascri-~

bed to any direct effect of reduced temperature.

- Therefore, the events that are involved in cellular necrosis dur-
ing freezing are formation of extracellular ice to cell membrane dam-

14,22,39,46

age, formation of intracellular ice and cell death.

Liguid air, ligquid oxygen , cargon dioxide snow,apd liquid nitr-
ogen have been used as cryogens for years. More recently, carbon dio-
xide gas, freon, and nitrous oxide have been preferred by limited nu-
mber of physicians . Because of availability and safety, as well as

for other reasons¢ Carbon dioxide snow and liquid nitrogen are most




-4 -
frequently used today. Liquid nitrogen can be used to achieve tempera-
ture of =-196 C. Other cryogens such as carbon dioxide and freon may

reach temperatures of -20 C to - f9 C depending on the apparatus.

4,22,39,46,47

'Obviously, the time necessary for the probe to bebin contact with
the tissue to be destroyed depends on the ﬁinimum temperature reached
as well as the size of the lesion and the type of tissue. According to
Poswillo (1971), most tissue freeme at -2.2 C, However, Cahan (1965)
recommends using a temperature of at least -20 C to ensure necrosis,
Generally, b to 5 ﬁinutes of freezing at -R0 C will result in suffici-

224,46

ent tissue necrosis to eradicate must intraoral mucosal lesions.

Cryosurgery has several gdvantages ¢ 1= Thgre is little bleeding
in the destroyed areé y 2= The*volume of tissue destroyed can be con-
frolled by the temperature of the cryosﬁrgery probe and 3%- There is
little pain sensétion because low temperatures.tend to desensitize the
nerves. Cryosurgery has been used for vari ty of clinical conditions,
one of the first uses of cryosurgery was in the treatment of parkins-

on's disease, parkinson's disease causes uncontrolled tremors in the

arms and'legs, it is possible to stop the tremors by surgically dest-

roying the part of the thalamus in the brain that controls the trans-
mission of nerve impulses to other parts of the nervous system. Also,

that has been used for treatment of brain tumors, vascular anomalies
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(hemangiomas), epilepsy. Cataracts and other occlular problems, mucous

membrane tumors and other neoplasms, intraosseous tumors, ameloblastoma

L
and aneurysmal bone cysts.22’26’f6
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Fig. 1. Cooper cryosurgery system




Review of Literature :

The effects of the application of extreme cold to the oral soft
tissues are now well documented and numerous topics and papers are

found about cryosurgery of oral tissues and its effects.

In 1970 Cherry and Tem showed that cryotherapy may prove to have
certain advantages over other modalities, it is safe, painless, and

31

can be used without anesthesia on an outpatient basis.

Cryosurgical treatment of two hemangiomas proved to be function-
ally and cosmetically successful by the work of Henderson and Houston
(1971). The reduction in the size of the lesions after were cosmetic-

ally acceptable to the patient.25

The mechanism of tissue destruction by cryosurgg;y were described
by Leopard and Poswillo. (1974) . They showed that in the management of
premalignant oral lesions, cryosurgery is considered to be of payticu- '
lar impor@ance, whereas its place in the primary treatment of establi~

23

shed malignant conditions is less certain.

Bradley in 1975 described the histological response of bone to
freezing and suggested that there are three overlapping phases:necrotic,

osteogenic and remodelling.22

Webster and Reid in 1976 reported the problems following cryothe-

rapy for oral cancer. Three patients treated unsuccessfully for primary
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intra-oral carcinoma by cryotherapy. Possible reasons for the failure
were described; the conclusion was made that cryotherapy, unless very
carefully controlled, was not the treatment of choice in uncomplicat-

38

ed primary oral concer.

A light microsqopic evaluation of major and minor salivary gland
was researched by Natiella, Rosa, Bessette and Gage (1979). The minor
salivary glands in the hard palate and the submandibular gland were
subjec&ed to a liquid nitrogen. The extent of tissue destruction was
determined at intervals up to 1 years. Clinicaily relevant finding

Lo

resulted and form the basis for subsequent studies.

Experiences gained over three years cryosurgery in stomato-onco-
logy (1979). 277 patients were treated for oral neoplasia and hemang-
iomas. It was stressed that cryosurgery was especially applicable for
tfeating benign and malignant lesions of the anteriof third of the
oral cavity where healing was goodycomplications few, and inspection

fairly easy.(1979)

The effects of cryotherapy on widespread leuko plakia of the buc-
cal and vestibular mucosa were observed clinically and studied histo~

logically by Cohen and Lemmer (1982). The treated areas were clinica-

- 11y normal 2 months after treatment, and discomfort and inconvenience

of treatment were minimal. The epithelium, .which was initially orth-

okeratinized , with mild dysplasia, and which was almost entirely

Q
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lacking in glycogen, reverted to the parakeratinized or non keratini-

zed form; witﬁ normal distribution of glycogen in the stratum Spinosumj

Treatment of intra oral hemangiomas with nitrous oxide cryosurgery

was performed by Gongloff and Calif (19R83)

They reported that nitrous oxide cryosurgery, when applied effic-
1 iently, is shown to be both effective and consistent in the management

of hemangiomas of the oral cavity.9

The Role of cryotherapy in the management of oral leukoplakia was

investigated by Al-Drouby (1983) and results was goocl.l'3

Combined cryosurglcal, chemotherapeutic, and radiotherapeutic

management of T, L NOMO oral cavity cancers were investigated by Air-

1
| 1di, Fazio, Gandolfo, Vercellino, Ozzello, Pendani and Negri (1985)

that results was relatively good.27

The treatment of an OKC of the mandible with a combination of en-
ucleation and cryo#tirgery has been presented with a 5-year follow wup

without recurrence by Webb and Brockband (198&).23

A case of oral papillomatosis in a 22- year-old male.. is was pre-
sented by Aggarwal et al.(198L). This patient had this growth 1.5 years
ago and was treated surgically, but the lesion recurred after,§ months.

\ The patient was then treated by cryotherapy and no recurrence was seen

10 mouth later.’13
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The treatment of an aggreSSive giant cell lesion of the mandible
by combined curettage and cryosurgery was presented with a 5 year fol-

low up without recurrence (Webband Brockband 1986).19

Healing following deéﬁtalization of sites within the periodontal
ligement by ultra low temperatures were investigated by Talt and Stahl
(1926) . They showed that cryosurgery devitalizes cell in predetermined.
area in the PDL without causing significant morphologic changes in the
periodontion. However, since healing following.freezing injury may not
be identical to that observed after standard surgery, the histologic
sequences described in this study must be considered preliminary. On
the other hand, freezing injury may be of value to further study PHL
repair potential since this insult does not alter the gross morphology

37

at injured site. L e

A 22—yéar study'of paroxysmal trigeminal neuralgig in 211 patients
with a 3-year appraisal of the role of cryotherapy was performed by
Nally (from 1959 to 1981), also, Namzakrzewska managed the 83 patients
of PIN by cryotherapy (19R%7). It was concluded that cryotherapy can gi-
ve unique results hitherto unachievable by other means of pain control

in PIN (17 and 30).

Healing following conventional and cryosurgical discoplasty was
performed by Marciani, Harold, Gerald and Roth.(1927) They showed that

under the conditions of this experiment the cryosurgical technique was




- 11 -

judged not to be superior to the conventional surgical approach.1o

Cryosurgical depigmentation of the gingiva was investigated by
Kozlvovsky (19R87) The treated gingiva appeared normal and remained de-
pigmented until the present time (20 month following freezing). It is

concluded that cryosurgery may prove to he the treatment of choice wh-

18

en gingival depigmentation is indicated.

Observation on the effects of two ceramics on.the strength of bone
subjected to cryosurgery were investigated by Maccord and Bradley (1989)
They obsefved that implants of dense hydroxyapatic an tricalcium
rhosphate were implanted over rat mandibular bone subjecte@ to cryos-

urgery increased bone strength which reduced strength following cry-

5

osurgery.
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(waosurgical Eqdipment and Apparatus :

The available apparatus may be classified into open and closed sy-
stems involve the direct application to superficial lesions of usually
either carbon dioxide snow ( 79 C) or liquid nitrogen ( - 196 C) app-
lied on cotton pledgets or as an open spray. The drop in temperature is
profound as the lalent heat of vapouriZation is extracted from the ti-
ssues. Open systemé are more applicable to thickened proliferative and
invasive lesions where control of the depth of destruction is of seco-

ndary importance, and in the treatment of conditions of bone.

Closed systems offer a greater degree of control, but instrument-
ation is more complex, the depth of freezing'being in general less pr-

ofound than with open systems. The three main types of closed system

are (Thomas, 1972);22123130145,46,5

/

1- Thermo-electric . Operating by the peltier effect, the apprat-
us uses & D.C. current and water cooling. It is less efficient and more

cumber some than other closed systems.

2- Evaporative. This depends on the controlled evaporation of us-
ually liquid nitrogen or liquid Freon. This technique can produce a
profound drop in temperature (- 190 C), having the same order of acti-

vity as open systems.u’aa'z3

3- Joule-Thomson. Here, the escape of a pressuriZed gas (usually




Fig. 2. Cryosurgery device (C-500)
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