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~m communications from our laboratory we have reported that Brown-pearce tumors in rabbits were made to resorb 
after being subjecmd to high-intensity ultrasonic waves [1]. Histological examination of the tumors immediately 
following their treatment with ul=a~onic~ did not indicate any evidence of morphological alterations. However, 
the survival capacity of the tumor cells is markedly diminished. This is manifested by the sharp decrease in the 
multiplication of the tumor cells and the development of dystrophic processes in the tumor tissue. This progres- 
sive dystropay of the minor cells leads to their total regression. The tumor either becomes resorbed tzacelessly 
or is replaced by scar, or else loses all distinguishing features and becomes encapsulated, 

The examination of the untreated metastases and the study of  the changes going on in them while the 
primary tumor which had be~en subjected to ultrasonic waves is undergoing regre~ipn, presents a topic of the 
greatest interest. This communication is devoted to an examination of this subjecL 

In our experiments we used uansplan~ of the Bro'an-Pearce tumor which Is characterized by intensive and 
swift metastases, so that castration 1 to 6 hours after introduction of the tumor mater~al does not prevent metas-  
tatic spread [3, 4]. When we u~ed the cla~ical  procedure of inoculating the tumor material into the testicle, we 
found ourselves in agreemen~ with other workers in stating that in 0niy 8 to 8~ of the total could spontaneous 
tumor regression be ok~erved. However, the method of inoculation used is !mportant in determi~,ing the frequency 
of metastases to the Inner orgam and the percentage of spontaneously regressing tumors. Thus, when the tumor 
material was i~troduced intramuscularly, in our experiments 27.8~ of the cases showed spontaneous resorption of 
the swellings. 

E X P E R I M E N T A L  M E T H O D S  

Our experimental group included 23 rabbits: a conuol group - 12 which had manifested spontaneous 
resocption of the primary tumor nodule, isolated from 112 rabbits which had been injected intramuscularly and 
intratesticularly with Brown-Pearce material;  and an experimental group of 11 having both tumor and metastases 
which were observed for indications of u~-nor recession after various regimens of ultrasonic treaunents. 

The Brown-Pearce tumor was given to born the control and further experimental group of rabbits intra- 
muscularly and lnuatesticularly. The tumor tissue was pulverized, suspended in saline solution (1 :3 )  and injected 
in the amount of 0.8 to 1 co. To facilitate the application of ultrasonic waves, the testicle was displaced under 
the skin on the forward surface of the thigh and fixed in place with a stitch. A similar operation was performed 
on the control rabbits. The animals received ultrasonic t r ea~en t s  from the powerful installation built by 
A. K. Burov [2]. The tream~ent of the tumor nodules was conducted after the method of G. D. Andreevskaya on 
the "/ to I l th  day after the tumor inoculation, i. e., at a time when metastasis has occurred and when macroscopic 
evidence of numerous metastatic nodules can be seen on autopsy. 
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The method of appllcagon was as follows: contact waz e~bl l shed  tt~ough va~ellne and wlth sound wavea 
conducted through the liquid medium of water. The treatment regimen: frequency of 750-1500 kilocycle;  
power of 27-150 W/cmt;  exposure 1,3-'/5 s~conds. 

The experimental and control groups were examined carefully each week. The ~nlmah wMch died ot 
were sacrificed at the end of the experiment were examltmd tho~ughly on auwpsy. The rabbits were ob~rved 
from a period of ~vera l  mon:M (3 to 4) up to 3t / t  yeats. 

EXPERIMENTAL RESULTS 

In out toadies we observed spontaneous regresslon of the primary tumor only in those rabbits which were 
still bee of metastases, in the~c anlmah we were never able to see or Pall~m metastases, Thll ab~nee of 
metastasis was also confirmed by subsequent auto?sles as was the absence of any ~ or calciflcallom wi~Mn 
the internal organs and lymph nodes. We aho failed to uncover any reports in the ltmrature of the sponmncom 
regression of a primary growth dt~ to Btown-Pe~rce vamor and metastaseL 

Our observations have shown that ~#hen the Brown- 
Pearee tumor regresses sp~n~ueonsly, the tumor nodule 
gradually dimlni~hes tu size until It L~ m~/Jy g~e at 
the end of 1-2 months fol~wkng the inoculation. Tbe 
action of ultrasonic wave~ leads not only to ~e~or~r~on 
of the nodule subjecmd to tre~ent but also. i~ m~y 
immnces, to resorption of unueatsd meu~s tz~ . . In  tim 
experimental rabbits the regression of the t~ezted nodule 
was usually preceded by some growth of the tumor nodule. 
The regression process of the swel,Rng it, the v~rious 
anlmals took from 15 days m 5 monff~. Na~aally, we 
fixed out attention upon the metastases forming in the 
ev~-s, lymph glands, and kidneys as wr could observe 
them vlsually and with the aid of palpation. I~ addition, 
the exact condition of the metastases was defined at 

Fig. I. Fool of dedifferentiatlon and sc~rlng autopsy and studied further histologically. 
on the site of former metastases in rabbit No. 
t17/717 3t/2 years after treatment w: ;a ultra- Our observatiom demomtrated that before the 
sonic waves. Mac~opreparation. treated tumor begins ~o regress there is some enlargement 

of the me,static nodes. L~er, ~:,ese sharply dimins In 
size and dhintegrate. The dlsi~.tegrated metastases, as was the case with me primary nodule, subjected to ultra- 
sonic waves either became replaced by scar tissue, became dedifferentiated and encapsulated, or else vanished 
without leaving any r The process of metastatic dislntegradon lasts a long time and ends only long after 
the k:imary nodule has d~sappeared completely. Thus, in some instances It took 7 months for the metastases in 
the lymph glands, eyes and kidneys to dissolve. 

We present our data in the following concrete observations. 

Instance 1. Re#men of treatment: frequency '/rio kilocycles, power 34 W/eros0 exposure 15 seconds 
repeated five "times. The contact was alded with vaseline. 

In rabbit No. 780 the tumor was inoculated, into the muscle of the right thigh. Eleven days later the tumor 
nodule was subjected to ,Ll~ravonJc waves. Within 2t / |  moaths the tumor had dissolved. By that time the lym- 
Phatic gXand under the knee could be p~!pated as being thickened. Nice months later the rabbit was ~crifleed 
and autopsied, and a scar was found at the site of the primary nodule. "Fne lymphatic gland under the right knee 
and the right adrenal were walnut sized, thickened and surrounded by a dense cafnule which when sectioned had 
the appearance of a reddish ca~eated mass. Microscopic section revealed dystrophic tumor tissue. Fields of 
complete lysis of tumor elements altern~.ted with areas consisting of small rounded ceils with wrinkled, dark 
eccentrically placed nuclei. In the lungs there were also found large disintegrated metastatic nodes, the size 
of waln~m, and smaller ones r~o larger than small peas. In these latter, hi;tological ~tudles showed cellular dis- 
organization, vacuolization and pyknosis of the nuclei, karyorrhexis. 
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T h e ,  L~ this rabbit, a . ~  the d~integraflon of the treated p t i m ~ / n o d u l e ,  resorption of raetast~ses took 
l ~ c e  in the lung-,, adreaah ;,rid lymph gland below the knee. The ultrasonic reg!raea at outlined produced 
~ , ~ t l ~  regression of metastases in 3 mote rabblta: Hog 559, 749 ~md 781. 

l ~ n c e  2. Regimen of treatment: frequency 1500 kilocycle,, power 27 W/era m. exposure 17 sccondt. 
Ul~'asonic waves were conducted tPJough water. 

Rabbit No. 11'7/717 has inoculated lntratesflcularly with the tumor, the testicle having been placed under 
the skin of ~he right fl:Jgh. Eight days later, the rabbit was subjected m tre.~tment. On that day the r162 
measured 5 • 1 x 1.5 cm. It continued to enlarge for 2 month; after the application of ultrasonic waves, lls 

dimensions reached 7.5 x 4 x 2 cm. By this time the 
rabbit had metastases in the right eye and in the kidneys. 
Starting at 2 months after the treatment, the tumor 
began to decrease and was fully resorbed after 5 months. 
The metastasis observed in the right eye became necro- 
tized. After 3 months the disintegrated tumor lu d~  
eye began to separate from the eye ball. Afa r  4 months 
the orbital depression was clear of the ~.~r ma~s and 
the rabbit began to move the eye-lids freely. The 
metastases in the kidneys were palpable as hillocks for 
almost 6 months. Then they began to decrease in size 

and could not be palpated at 7 months. The rabbit was 
sacrificed 3t/z years after the ultrasonic treatment. At 
autopsy both kidneys were seen to have dcnse ro~.ded 
focl of dedifferentiation of about 5-8 mm dlamete~, 
(Fig. I). Histological cxamlnatlon confirmed the dedlf- 
ferentiafion and scar transformation of the tmnor mast 

Fig. 2. Scar at the site of former metastases in the (Fig. 2). 
kidney (s;hme rabbit a~ in Fig. 1). Section stained Thus, in this Lqstance, following ~egreszlon of the 
with picrofucb.~i~ (enlargement 10 x 10). treated tumor the metastases in the eye re~rbed after 

4 months and in the kidneys after 7 monuhs. 

In rabba~s, No. J7 and I0/611,  subjected to the same tre.at~nent, regression of the primary tumor inoculated 
intratesRcularly was ob.~e;vad, this being followed by resorption of the rumor conglomerates "n the seminal canal, 
measuring 4 x 1.5 cm, which had not been treamd. 

In subsequent exlseriments we tripled the intensity of the ultrasonic waves and correspondingly shortened doe 
exposure time~ In L~e ~eated rabbits we observed complete cessation of the tumor process as described below. 

Instance 3. Regimen of treatment: frequency 1800 kilocycles, power 8"/ WtcmZ, exposure 3 secondL The 
ultrasonic wave~ were conducted through water. 

In rabbit No. 708 the tumor was inoculated into the testicle displaced forward under tLe skin. Seven days 
following the inoculation, d~e rumor, measuring 3.5• 2,5• l cm was subjected to :reatmenL For the first 10 days 
fol!owing fi':e treau~ent ~ e  tumo~ continued its growth attaining 5 • 3 x 1.5 cm. Then the tumor nodule began 
to soften and decrease in size. lt/~ months after the procedure the sweiltng had .fully resorbed. 4 months later 
the rabbit was ~crif iced and at autopsy disintegrated petrified metastase.~ were found in the right lymph gland 
and adrenal  

In rabbit No. 707 from the ~ame experiment fl'e tumor grew at first markedly after the experimental treat- 
meat  but then began to regre,i and became encapsulated, remaining about walnut sized. 17 days after the 
procedure there appeared metastases in the left eye and in the 'kidneys where they could be felt on palpation at 
hillock~. 3 months later the kidney metastases could no longer be fe l l  The rabbit died ~t/t months from the 
day of inoculaEon as a result of a t~aur~atic paralysis of the posterior extremities. Histological investigation of 
the t~eated tumor nodule showed a pictme of total necrosis of the cancer tissue and formation of focal dediffer- 
entiation. Both kidneys appeared normal in size. On their surfaces, where previously the metastases could be 
palpated, the~e were numerous depressions of varying size with a whitish, convex bottom. Histological e~amina-  
~ion of these area~ uncovered coarse fib::ous scar tissue. 
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Fig. 3. Organization of a liver me , s tuds  in rabbit 
No. 117 three weeks after ultrasonic neatment. 
Section stained with plcrofuchsin, enlargement qx8. 

Instance 4. In these experlmenu the lntemtt 7 
of the ultrasonics was 5 times that t~ed tn the first 
experimena, while the decrease tn exposure time was 
q-fold. System of treatment: frequency 1500 l d l ~  
cycles; power 150 W era1; exposure 1.3 seconds; uI~a-  
~nic conduction through water. 

In these experLmea~ also, we observed that  
with resorption of the treated primary minor r e g / e s ~  
of ~ e  untreated metastases took place. Thus, in rab~'~ 

No. 80 the tumor dissolved ll/z mon@,s after the l~O- 
cedure. By that time, ~ e  right eye was observed to  

have a large metastasis, 5 months later the eye m e ~ s -  
tasls dhintegrated, the necrotic masses slougMng oct. 
Another rabbit, No. 117, was sacrificed 3 weeks a f a r  
the uluasonic steam, eat and a liver metastasis could 
be seen organizing (Fig. 3). 

Summarizing our exper lmen~ we dr~w the 
following conclusions.. 

1. The action of hi~h-intensi~/ultrasonic wa~ 
leads to disintegration of Brown-Pearce tumor nodules In rabbits and, in many instances, leads to disintegra~r 
and resorption of untreated metastases in such places as the eyes, lungs, ttver, adrenals, lymph glands and so ~a. 

2. Just as with the ~'eated prim'ary minor noduies, the disintegrated metas~ses may be replaced by 
tissue, dedifferentiated and encapsulated or tracelessly resorbed. 

This must mean that high-inte~ity ultrasonic waves not only act dLreetly on the pr imal ,  tumor but 
apparently, ~-oduce such alteraflc, n~ in the animal organism that the entire cancerous growth h checked and 
zege'es~e~. This problem mu~t becc~e  the subject of special inveatigations. 

S U M M A R Y  

The action of high-inner, try ultra~nlc wa'~es leads to disintegration of Brown-Pearce tumors inoeulate~ 
into rabbits a week or more previously. In addition, the untreated metastases have been shown in many insta~ 
to undergo similar regression. Just as with the prlroary, treated nodule, uhey become replaced by sc~ ~ssue, 
dedifferentiate and encapsulate or resorb tracelessly. 

This must mean that the intense ulrtasonle ~4aves act  not only on ~he primary tumor directly, but also, 
must produce basic alterations in the animal organism a~ a whole which enable It to check ~ e  developing 
everywhere in the body. 

This fuadamen~l problem mast become the subject of special investigations. 
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