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=ABSTRACT =

Comparative Studies on Effects of Skin Cryodestruction

Eung Bum Park, M.D.

Department of General Surgery Ewha Womans University College of Medicine

The effects of cold temperature were studied nearly 300 years ago by Robert
Boyle, who published a monograph entitled New Experiments & Observations
Touching Cold. Since then numerous studies have been published on the subject
of cryobiology. In recent years, detailed and comprehensive works about cryobio-
logy and cryosurgery have been described by many investigators, among them
Parkes, Rowbotham et al, Meryman, Hankinson, Smith, Von Leden and Cahan.

This work for comparative studies on effects of skin cryodestruction was attempt
to investigate a difference between Frigitronics and Walnuts instruments for the
effects of skin cryodestruction.

M ) 2o 7R P4 A =9} ©-$7] Openchowski®

= 5449 Ether & £4H4% dHs4d& H5s7

E4&HE (Cold temperatuse) o) #& o F& o] 7 E 3tgion White® &= sl 4o szel L35
30043 Robest Boyle ¥ o] ols] o] 2] g om 3 o % 3t o™ Fay'® & 43 Cervical tumor 2 =}

Al ol Sl 49-E 44 shgdeh 2F ES st F9F 5 Aozl F5E gaAsEd 4

4 # (Cryobiology) o i3 Be dF7 AP
1940l = Luyet 9} Gehenio® »} 38272 &3-S
n@ste] Hoksglom 2o o4 & Paskes ¥ & u)
%3}o Meryman*) Hankinson®) Von Leden and Ca-
han® Fo} A ¢ wasP e 27 w3
& FiE (Cryosurgery) ol v} 542 F9 0 o)E 7|
23 YA Aoz WA ESFEH oS
4% %4 S92 o Ro] Arnott” o o5 ore]

F3 5

29 g s 4857 Asgon 19619
o] & Cooper & Lee'" 7} Liquid Nitrogen -2 metal
probe o R A7 A TFE 4ASA SHgelo]E of
2.3} Parkinsons Disease o] %} 8% 7 %4 Sloane —
Kettering Institute for cancer Research 2] Cahan
£ a4 E=4 sgdsid 2% 989 4¥AsCa
han'? 2 Tumor ¢| x| ge H2-& 7| 7Y st

— 225—



A S etmgie), o) obge] A Wz oluglF
s}, ok, wlnrld, dA%a, fos, FEAF E T
A% 9 3F FAgd A o] &sogter 3

A SEehg uE ‘\’%—% HaE ili'?ﬂ—'ﬁﬁl 2’7]
35 b ghol BgE e ATAF
= FFT &ad4E AFden 19691,21_011{—
al® o] o 2z zo} H L3l kT BHE
o1 9l o7 Detrano' Williams'? Barron® Rudd'”
9} Oh & Dreiling™ o o84 A& == 5o gheh 5
BABE olshpe BeiolA WAT EFE AP o
Yo Eabdel wye A S Al ot FAGL A
Yg BAAA HEREYE AGT B H 4w
o Eante F4UE wdal Aeleh olHd BEMNFA
o & &3t& of 2] 7% metal probe o Liquid Nitr-
A A A ( —1967T,
—80C) W EA 7= 7Tl 4 AT AMEFe Friginr-
£ 2h&3ke
F7] 2] Canine Skinoj| of gl stz o 4 =15 7] 7%
o] A Kapd ¥ i’#ﬂ"ﬁ fAd-g Axdd + 7
A g3k ow o-g#
ELAEE 1" B 23& 4489,

Lew1s et

ogen 1} Nitrous ozide &

onics instrument 2} Walnuts instrument

AlE
=

i

ME W ey
A% A g No, 7387, x5 17kge] Mongrel dog 2
Z Agsigien B3 g wE AARS F
2 =8N %8 35 o] &3lgeh vt = o 3
Penthotal Sodium & A Filslgern 23 7L
wi o 7 4l A skgl vk
@ Abg7] F& Frigitronics instrument (A) ¢} Wal-
nuts instrument {B) o] #< Probe & AM&3lg o}
® Liquid Nitrogen 3} Nitrous Oxide ¥ $x}-& 4}
2359 3 Nitrous Oxide Cylinder 2] t#.2 700Lbs
o] A& #2133
® Nitrous Oxide 5314 probe &} HEE — 8T

o &
A
[
o
ok
o .
i
o X
ol
=
2
)
o
)
B
ﬁ
o
ok
I
o
N
~
ok

% A Fol4 A 5Y7A ).
AEA (A 129). B35 (A 219) o %L
4 wshel 293498 v aBRed $7179 vl 3

COMPARATIVE STUDIES

R

instrument

i x%éxi
§ days post-freezing

AtAl 1. £ Frigitronics (A) &+ Walnuts(B) &

12 days post- freezmg

Rt f H ‘ ¢
21 days post~freezing
o] &3 38 WAl §F 4

— 226—



Azl @@l 4 &} 7o) A+ Frigitronics instrument

o3 B Walnuts instrument 24 3%3 534924
o Aefolm YA el 4 He F5) A 21Y At} e]
7 S g Aol (o8 Al O0@%=).
© 427 339 29l KEk (ice ball) ¥y aB
$3] W2 ol 4 3E e 2Eo] Washe] B

od s Ao Hu4 wsel Fae wA 3 u
Aol tehhs] Adargeh 25 5% WA wWas
AB3s 324y uoh: ok A9 LE AVH 34
o slwial s @ owAw o] velygeh A 59 o
A4 3% BAAL ABie EEo] dol glen4
B4 9 FEo] Aotgin Y =
o sl4bm o] Uebtem 5EWAAE ABI 3%
YFARe e A4 TE U 33

BY7 79 Aols 2AYF d3ioh

“reezing - 5 minutes

FREIALELE;

12 days post freezing

7 F7CAl129) 1 3B bR ABHK
f1235 B4 FA 32U E o) Fge 3 4z
of 7hsl7k F4=el glof AFHYL RSz 9
i 523 AL sslel A A B obF ozhe
q4g HelFm g9l eh
B (Al 219D ¢ 3% 3 57 Bl A
B3] F4e] 7tulst Aol AdAAY 22 B4
of Aol dglor 5RYAFLNA oFzhel A4
ol ggle ABATel ol BYYF ol
® #Hsr 4 A H-Egd 2dane 2
A B33l 383 5EYA WAL Bal9 34} 2

Hglen Z!Jliﬁi 3%519&5'_ ZJ_“MT}
%

olt,

* ®

4 3 N

® M o

Drds & W ASHULE B2
YAAS 3 F4E B4 Yoo
%7 (A 219) 9

£ANAE FRES A4 3 A
< 24U 299 /A8 2
} o] AB#s| xxgyshe)
F4e FAY SR AN 245 24 o
3 A ab5oE Bel AT sl mebk WAzl

immediately post-freezing 5 days post-freezing

21 days post—freezing
ARl 2. 71 Frigitronics( A) 9 Walnuts(B) & 58 J2+4]9] fatd 44,

— 227~



oy o
&

0o
+

; 1t ¢ gt -
p He ‘ ity Y T
i & 5 3 g § » s AR
B S T R - A 5 3
LT i T 2 R iﬁgﬁ\&”
AR 3. #3972 A9 27or o2 W AR F(A4H) & Rol AALSE (A E H3H. A9 F
4 a4d (33) & T4 J59 7 589 (

A, 100x).

TR, R T TR
iy * " e

T

o)

o
el
ﬁi&%ﬁ‘wg $
Al =

— 228—



279 saQ 9 BAe] Yx Aoz A=k
(44l 3, 4,32 =2 ).

oejLofll 4 L= Y= EAF (Cryosurgery)
2 A Adziel Al g wiged A
g B FHL st gort of EHFM AA
2349 saslye Has| gAx Yggtes we I
AEd 93 FHe BHEe] olF W Fa Yot
1940 o)} Luyet & Gehenio? & u} £3te] Merym-
an*) Wolstenholme & O"Connor'®) Zacarian®) Sm-
ith*) Von Leden & Cahan® o] of2jet4d g 2a
stdod A4 A3t Adez HolgeAL Wde
2 o3 A9 @ s34 w3} (Chemical Derange-
ment) @ 7}A A 48} (Mechanical insult) @ &3
Al £4F (Vascular Damage) o] tlAl 2 484 gl o
o A E Yaslg-ed Mz KEH (ice crystaliz-
ation)O]El-‘E- o] 2Rl F BAAHEA AE
i ob A 2 el A kiE (ice) of A= (A 2
2 gx) A48 kfidh (ice crystal) o] A 2 4to]
2 g4s] Axe s (mass)x Ax 2 Az 7L 3
& (Collapse) 5= Az G52 442 w4
walcl ol FF mFrEe Asido] YA TL ¢
o} 9lAl &= 49 Concentration and Dehydration 4F
HE ol A ol olde] AFHYP L B Az
7} 7t %‘45‘“’1 83 ¥ “111-7]' oA H e 4l
F2e A E59 o, g3 R Fno obgs &
49 AP r T EHQ a9 KqlelEn 53

HHe e 427 5~ 102F JElvdeE Ao =
Falo] FAEn 7 FupEAe] A& ofsts
3 AN 4sAz oL Aggcla g 2.8y Zacarian
) o Yawdl R (emboli)s) YAz Wyl I
43te] gl ojgol E/E Azt wihn A
o}, o] 954 o opge 4L zATE 4 2y
gFateiv] A4 2706 A9 234 FPd 5554
e ¥ e AA 2859 AT
44 ¢5dch JE2A L oo Ad A
3 = gate 28, Axde s gy 243
Hey 239 w4 A A4dAE Bl AR 4F
st 7| Ae shakA wis, AAA e d gaA &4
) 2¢4E e Fz Yk ol FAL A l
o WAz 2 f1dA4E a3
Oh & Dreiling?® 2 W ZA|7k3 2434t H =
Alzbell wl# shn =hA] kol ehy kg Zhe] &34 A}
RAEe mRE ikl v& 4 FAENY
2 A A F72 71 F ABE sRlm 2 A%
59 J7A55e4 $AAF 3E 209 JF =
Sl 24 o Sopd gAY A 2w} 2

CEEEE RS

2

ot

o
'rd

_\grlr_ELAz

-
£ vl s e 7Tt ﬁ].sv.]hiﬁ_%] apoll WA dk
< Eﬂ}% zl*d Ao R A]—_g:‘u]_x:]._

& g

Nitrous Oxide A}-27] 7¢] Frigitronics instrument
S LCEEREr
Y R2ds e e AES Q30

9} Walnuts instrument 2| 3

53 (4HH )9 ABZTY WA

KBk (iceball) o gobd o), +3, +4
oz yel Fse AL 4.

VASCULAR STAGNATION (Ischemia)

MECHANISM

INTRACELLULAR ICE

(Rupture of membrane)

EXTRACELLULAR ICE

(Dehydration— concentration)

— 229—



1. 57| % AB#3s 323 5% W74 Canine skin
e &qiA dHEe

a. 3%el Qo4 sdeolue Ar WaE FH3
i k)

el $50] AR FALY AU s 3y
shoh F91o) BARA Y B0l dhebges Aol 4
o gl dehRA 5U7N dsgn 4 A94

SEERIPE RS
5

CEER:

L
o A& Aol gglot 2EA Akl ol 9l

2. 23342 FHEeHA AT ABH3
sty Arle geld4 w AAREL w30
¥ s AR A F4 gHd g sl
o gz FrlodE EolAQa AN HF3 d
HddS SH4E B Fgow APy d £79
£7idle Az A4 At gl 438 2 g
o AASE R Fgeh ol 4ol A BFYTY
* ot spal 5EY 4] A B3 28F9

2] :
Hutzl o] z-gAoldet 4¥A A BFAgkd w
HAE 2437w E ) T T w5 4
old e gdedozr Ansgde

(& =22 New york Mount Sinai ¢ s}t 2 3+

— References —

1) Boyle, R.: New Experiments and Observations
Touching Cold. R. Davis. London, 1683.

2) Luyet, B] and Gehenio, PM. : Life and Death
at Low Temperature. Biodynamica, Normandy,
Missouri, 1940.

3)

4)

5)

6)

7

8

9

10)

11)

12)

13)

14)

15)

— 230—

Parkes, AS : Introductory Remarks to a Discu
ssion on Viability of Mammalian Cells and
Tissue After Freezing, Proc Roy Soc Med.
147 : 424, 1957.

Meryman, HT : Cryobiology. Academic Press,
London and New York, 1966.

Hankinson, I.: Cryogenic Surgery. Current
Trends in Cryobiology. Edited by A. U. Smi-
th, Plenum Press, New York and London,
1970.

Von Leden, H. and Cahan, WG.: Cryogenics
in Surgery. Med Exam Publ Co, Flushing,
New York, 1971,

Arnpott, J.: On the Treatment of Cancer by
the Regulated Application of an Anesthetic
Temperature, Churchills of London, 1851.
Openchowski, S.: Sur Paction localissue du
froid, Applique a la surface de la region cor-
tical du cerveau, C. R. Seanc Soc Biol. 5: 38,
1883.

White, AC.: Liquid Air: It’s Application on
Medicine and Surgery, Med. Rec. 56 : 109,
1899.

Fay, J. and Henry, GC.: Correlation of Body
Segmental Temperature and its Relation to
the Location of Carcinomatous Metastasis.
Clinical Observations and Response to Metho-
ds of Refrigeration Surg Gynec & obstet,
66 : 512, 1938

Cooper. IS. and Lee, A. St, J. : Cryothalamec-
tomy Hypothermic Congelation : A Technical
Advance in Basal Ganglia Surgery, J. Am.
Geriat Soc, 9: 714, 1961.

Cahan, WG. : Cryosurgery of Malignant and
Benign Tumors, Fed. Proc., 24 : 241, 1965.
Lewis, ML, Cruz, TDL., Gazzaniga, DA. and
Ball, TL. : Cryosurgical Hemorrhoidectomy.
Preliminary Report, Dis Col Rect 12: 371,
1969,

Detrano, SI. : Cryosurgery Hemorrhoidectomy,
Contemp Surg, 3 : 118, 1973.

Williams, KL., Haqg, 1U. and Elen, B. : Cryo-
destruction of Hemorrhoids, Brit med. J. 1 :
666, 1973.



16)

17)

18)

19)

Barron, J. . Diverse Methods of Managing
Hemorrhoids, Ligation with Cryotherapy, Dis
Col Rect.16 : 178, 1973.

Rudd, WWH. : Ligation of Hemorrhoids An
Office Procedure, Canad Med. Assoc J. 108:
56, 1973.

Oh, C. and Dreiling, DA. : Cryohemorrhoidec-
tomy, Mount Sinai J. Med., 41 : 658, 1974,
Wolstenholme, GE. and O’Connor, M. : The
Frozen Cell, Ciba Found Symposium. J. A,

20)

21)

22)

Churchill, London, 1970.

Zacarian, SA, : Cryosurgery of Tumors of

the Skin and Oral Cavity, Charles C. Thomas,
Springfield, Illinois, 1973.

Smith, AU. : Current Trends in Cryobiology.

Plenum Press, New York and London, 1970.

Oh, C.: Treatment of hemorrhoids and Appli-
cation of Cryotechnique, Mount Sinai J. Med.
42 : 179, 1975.

— 231—



