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From the radiological department (chief - Professor A. Ve Kozlova)
of the Staté Scientific Research Roentgen—Radiologica.l Institute \
(director - Assistant Professor I. G. lagunova)

) In the radjation therapy of mal:.gnant tumors, there are often ‘
observed skin injuries and a disturbance of .the trophlcs of the: t1ssues
surrounding the tumor. - Changes in the skin occur as a.consequence of
thé injury of peripheral nerve e,nds » _which leads to s disturbance of .
¢irculation dnd the development of dystrophlc processes :m the tlssuee
(A. V. Kozlova, N, N, Gazvey). : .

In the opinion of. B. N, Mogil' nitskiy, V. P Shekhon:m, I.. M.
Zhdanov, P. N. Kiselev and others, a special role in trophic processes
"-is played by the degree of permeability of the ‘blood capillaries, which

are under the regulatmg effeet of ‘the - central nerVous system. e

K2

B. N.- Mogil’nitskiy thdaght, ‘that . the dlsturba.nce of vascular
pemea.bihty upon irradiation is ‘connected with functional snd o
morpholog:.c&l changes -in- the main substance ‘of ‘connective tzssue. e

- Studying the effect of roentgen rays. .on permeability of the skin
of animals, P. N. Kiselev esteblished, that with the appearance of .
erythema, the. permeability of skin capillaries increases, and in the N
stdge of pigmentation deereases, end 4 weeks after irradiatlon retums
to the original state. ‘ L . B

' For the purpose of - studymg trophic ohanges in’ irradiated skin
we conducted & series of clinical tests on two groups of patients' .' ’
in the first group weé included patients with malignent. neoplasms, L
which had been subjectea to telegammatherapy; in ‘the second group were
Aincluded patients with radaatibn injuries of the sk:.n, which were .
formed as a reault of prev::.ous rachatmn therapy. : .

. For ‘the study of the: condition of the skin after its irrada.ation we
uséd thé cup test of V. A. Waldmah, ‘the test.of A Hecht and A, I.
Neatei'ov, the test of MacClure and Oldridge as methods, which are most
character:.stlc and at the same t:‘une> pract:a.cable under any conditions.
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' 'I‘he oup test of V. A, Waldman permits the determination of the
»;.parpent of monocytig: alements: ‘dncithe. ‘hlood smedrs-before and after the
- prasing 5f tHe cup, and ‘the. explanatn.on of their phagocytie function.

With a positive cup test, the pprcent of monooytic cells in the smear
increases by 2-4 tmes and: more. than 2-4 times.

. i e Pe Yegorov, M. S Lagtqvawpopova”.‘le. A K’blyadit aya and

"'0%"A. Yuchenkove established,that this-test Shatdctetises’ %he reaction
condition of active connective tisswe as' &’ ‘whole' and shoﬁla be positive
in all cases, when any irritent effects it. .

a1

According to their data after irradiation of patlents with roentgen
.. . and radium.reys, .there is: ‘observed ‘ah iricrédse vt “the- num‘ber of
" monocytes,, more . pronounced with: small dogea (20 ar.} and leés pronounced
" with irradiation with lexge: doSes.’ RERER .

... . We conducted this test .on ‘hoth groupsvof ~pet1ents, whmh we were
examnmg- -, In the, first group the pevcent of monocytes it the blood was
efore, reatment. of the patients,.during AhEir - treatment
, ‘pi‘cc' s elégamma aqu:pmgnt(w:.bh a dose-of from 2,000 to 2, 5'00 r. to
" the, sk:.n) and after. the. completion of : the couide of #adiatioh therapy.
"< IH thé sécond group of patients with ehronic radiatiel skin injuries,
we carried out the V. A, Waldman test on all the patlenta before and
after bx;eatmen’g of tl;e radzation" ska.n irrita%ions. ..

For investzgation of zhe s’cability of the kin® capillénes A, Hecht

"'"a'uggested ‘the method with & suction cup.  As 1. Nesterov' modified this

test, and in addition established, that in the standard, this test
. ~;00ingides symgetricelly lon both hends- with 3 ‘degrés 0-1! formmg a pale
'ba.okgmmd, onwhich appear: 10-20 small- suﬁerfici&l puncta.te
_hemorrha&ea, which completely. disappesr dfter 72 hours.’ =

L .. The tast under oonsideration-wag used by No' Vo ‘Bafanina and

_._V. l’- $hekhopm and. i8 .conaiderad: by them wnd by A" I3 Nesterov as a
e tgsﬁ;, connected with, the change. of ‘permeability-of Blood’ capﬂlanes.
7 ihis teht. was .conducted.din both groups of’ paﬁent& dunng the per:.ods
YN a8 the Ve Ae Waldman teste

. The, MacClure. snd: Oldridgs’ test: us' an- indicavor of the tJ.ssue

' ;’;hydrophilio natuxe-is hased ok the: détermination’of tHe per
“resorption;of .the.pulprafter: the: mtra:cutanébus b,ﬂmmiétratwn pf

. \.,0,2 mll:.l:.ters of 2 .eterile: physiologioal soiution, “For a hea,lthy
‘adult. according: to- the authors; thé resorption pifde ot He. papule is
equel to 55 mimytes.:.The physiclogic ‘Fluctudtions fay be assumed
within the limits of 10 minutes in either direction (Vg P Shekhonm)

:_,V._It is necqssaxgy Ao ‘eonsider-a: mrelpm“lohge,d resorption oi“ the papule




In the opinion of I. A, Oyvin. it is possible to judge the
functional condition-of the skin capillaries according to the results
. of the test under discussion. oo,

; We conducted the test for the tissue hydrophilic nature simul-
'_”taneously with the test of A. I. Nesterov -and V. A. Waldman '

A "In the first group there were 20 persons, including 9 women and
11 men, ' The patients were from 18 to 70 years of age, Telegamma-
therapy was given to pstients with malignant neoplasms of the urinary

: bladder, 1ungs esophagus and with melanomas of the skin. A'

i_. On the patients of this group, treatment was.. carried out for the
. first time, and the integuments in the irradiation sites were not
changed - _

. The indices of the cup test of V. A. Waldman, carried out several
deys before the beginning of treatment, among the majority of patients

Di did not deviate from the. norm.

The A. I, Nesterov tests under consideration corresponded to 1
degree among 17 patients. 1. e. also did not indicate a disturbance of
permeability and an increased vascular fragility

The - indices of the Oldridge test among all the patients fluc-
tuated within the limits of L0-60 minutes, i.e. corresponded to the
. physiologic changes in one direction or the other.

_ ‘In 10-12 days after irradiation with a dose in the skin area -

from 2500 to ‘3000 r. in 15 patients ‘of this group, the data of the
clinical tests indicated disturbances of vascular . permeability and
an increase of vascular fragility. The reaction of the reticuloen-
‘-dothelium became positive during the conducting of the V, A Waldman
test .

During the conducting of the A 1, Nesterov test on the site,
where the cup hsd been applied, there appeared 30-40 punctate
hemorrhages which corresponds to the II stage of the reaction‘

The intracutaneous papule according to the Oldridge method was
resolved during 40 hS minutes.

_During these periods no changes on the irradiated skin appeared.
The skin remained a normal color, elastic, its temperature did not
rise. Only'after 2 days auong five patients, and after 3 days in 6
patients on the irreadisted ekin there appeared .a bright erythema, which
was’ accompanied by > edema of the tisSues. Irradiation‘of the patients
wae stopped
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During the following days the indices of functional teste among
15 patients indidated the éver incressing disturbance’ of vascular - __
permeabilitys The number of hemorrhages during the A, I, Nesterov -~
test on the 15 patients increased to 50-60, and'in some-of ‘thé ‘patients
there arose continuous ecchymoses, which did not disappear for 7-8 days.
U TN T PEE ¥ I B TE SRR U DL SR NP JRARSERSRIE A R NSO BRI O

The rescrptith time bf the’intracitaneous papulé diring’thé periocd:
of maximum menifestation,of the skin reaction decreased to 30-25

minutés, which slso indicatéd the furter increase’ of ‘the’ vasgular’

permeability of the skin if irradietion sites. . ~

In 10-12 days aftér the completion of the treatmént, in 7 patients-
the reaction on the skin in irradiation sites ended; there remained
only-a #1ight pigmentation of the-skini The résulis: of ‘the VA" y
Waldman, K. I+ Nesterov 'and 0ldridge tests during thesé periods™did ™ -~
not indicate a disturbance of vascular permeability. ARSI

U IRV patiénts Gftet-the ‘completion 6f the ‘tréatment’theré’ developed
on’ the skin in thé irradiation sites, ‘a reaction®in'ths form of moist"
epidermitis. In these cases the number of hemorrhages’on the site,”
where the cup had been applied was increased and corresponded to the
II and IIT 8tagé:aceording to A. 1. Nesterov.’ “Phé resorption of the
hemorrhages ‘was delayéd up to 8+9-days: ‘The V. A, Waldman réaction in*"
these patients was also positive and’ the “tissué hydrophili¢ nature was’
sharply disturbed. The intracutaneous papule was resolved in 25-18
minu.bes’.i A -.i,s'i‘; Doy Tl DTl K ) T:T;f* NI ] N

Conducting further observations,ve noted, that in 3 weeks ‘after i
the completion of treatment the indices of the V. A. Waldman, A. L.
Nesterov'and Oldridge tests in these patients had still not returned
to the‘-"6riginé1“magﬁj,tude's;: Tt T I s S S DU VA

S T T S

On- suﬁééqueni i bb’é efva:i;.ion;': tﬁére é‘ppéai‘g&i ‘iri'eirersib 1‘97: changes tbf:#»"-
the skin 4n these patientss the skin remained: dry, became .emaciated;.
pigmented; there appeared telangiectasia.

In the remsining 5 patiénts of this.group the:indices of the' .
functional tests after treatment slightly deviated from'the average - :-
figures. This indicates that changss of the vaseular permeability in -
these cases were much less pronounceds -

In the second group were included 20 womén‘and 10-men ffom 22 t0"67
6 years of age.
In these patients"therd weré rddiation injuries of the'skin, which
had occurred in’ the majority of cdses afte? repedtéd courses of radiation
therapy, which'was uséd for thé trediment of - recurrences of ‘malignant’
neoplasmss  Reépeated éourses of radiation’therepy significantly disturbed
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the trophics of the tissues. In 5 patlents the treatment was cerried .
out in connectlon with melan with a total dose from. 11 OOO to 15 000 Teo

In 3 patients changes in the skln were manifested in skin emacla-
tion, the presence of telangiectasia, sections of depigmentation and
moderately pronounced sclerosis of the tiSSues, whlch were 1nvolved.

In 2 patients on the emaclated, dry and atrophied skin there were
ulcerations, which-periodically became overcrusted with dry purulent
crusts. In the overwhelming number of patients of this group radiation
injuries of the skin covered an area with a diameter of from 5 to 12
centimeters, penetrated all the layers of the skin, had a rough bottom,
covered with a considerable layer of necrotic masses and pus. The
subcutaneous tissue in the surrounding tissues was sclerosed.

In 5 patients of this group the treatment, without result, of the
radiation injuries of the skin continued for several months, The
ulcerations remained on the skin in 5 patients from one to 2 years,
and in 10 patients for more than 2 years.

In 9 patients of this same group during the conducting of the
A, I, Nesterov test there did not occur any skin capillary reaction on
the site, where the cup had been applied, which, in the opinion of
Vo Pe Shekhonin, B, N. Mogil'nitskiy and M., S, Brumshteyn, is explained
by changes in the basic intermediate substance, and namely by its
concentration and transition from a gel state to & sol state.

In one patient the A, I. Nesterov reaction corresponded to the II
stage. In the remaining patients the number of punctate hemorrhages on
the site where the cup had been applied indicated the III stage of dis=
turbance of the capillary permeability and fragility, whereas on the -
symmetrically located sections of the skin on the healthy part in the
magorlty of the patients we obtained the I stage of the reaction and only
in 5 patients -~ the II stage. The hemorrhages in the skin on the site,
where the cup had been applied, in the section of the skin injury,
dlsappeared only on the 9-10th day after the conductlng of the test.

A The indices of the V. A, Waldman test in 20 patients were negative,
which, in our opinion, is explained by the absence of reactivity of the
irradiated tissues, and indicates the deep disturbance of the vascular
wall permeability in these sections of the skln.

According to clinical data, in these patients were most strongly
pronounced radiation changes of the tissues: the skin was atrophied,
emaciated, dry, depigmented, scaled, and the involved tissues were
scleroseds The radiation ulcers penetrated deeply and involved the
entire thickness of the skin; their bottom was covered with a layer of
necrotic masses and pus. The ulcer areas were changed by scars.
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v The data of the Oldridge test” also indicates:the: sharp ' digturs
bance of the Wascular permeatility %ith radiation injuries of :the skin.
, On. the. borderline between normal and injured skin in 12 patients there
_was noted a8 sharp retardatidn of resorption of the intracutaneous

e of vas uter permeﬁbility ‘occur in 1mmediate pmoximity
rto‘the radlation Sury of ‘the ‘skin; the degree of:disturbance ... -
'.“jdecreases when thEre is an increase of the distance from'the. sit,;s
”'of radid ,on in ury of" the skin “and &t a-distence of20-gentimeters
the indices’ of functi)nal ‘tests - in 8 number of patieﬁts almost do
' not deviate From tHE fdmy ST npE AUT ipeeenazoisd o

We obtalned ;nteresﬁing data in"10 patien%s, '{n whom there was
carried out trea,ﬁght of radiation injuries Of the skinj- for:whith:
there were apoiied various uethods, “which: effected voth the entire.-
orgenism of the patient, as well as, locally, “the" iﬁgared ‘8kin., +The
natients were given weekly blood transfusions (100 milliliters),

=i, Viteming; and the wee, ened patlents were glven high~caloric diets
gng Mere; glven glucose intraveqously._ A1 the patients hadi'a chreful
*gnieressi1g of thgihlcer every day bandpge with ‘anesthesine olhtment:
an, gmuleio "thesade OF aloe. Tb the bottﬂm of theiulber weref*
abo’iea fibr;nous fiims.;;”" ' = :

Rire wtlio ek

co - Y R AP
' .For igproveuent, of the trophics of the tissues, surrounding the
;s-:zulcer, -once, dur; g:q 6 days novocaine'bldc&s according to the
r"uj.A V.. Vishnev3n1y uethod were used. i

‘}qcllnical tests were carrled out periodlcally.

ey We were able to note that” in 6 persons the indices o the tests
zindlcated an . 1mprovevent of vascular perMeability, which had occurred
several days before the c1ihical imprOvément ‘ofthe dourse’ of radiation
JVi:sindurles of the sk in.?r e ; .

LU

treatmcnt were ﬂot essentially diflerentﬁ" Wé also did not observe
clinlcel signs of 1morovement in them. e

NS ;F-;Durlﬁg radiatieﬁ therepy ;n.the : ”subjected 5 the’ effect
o radiatlon SNerey, . there pccurs a[distvrbance of vascdlar permeability,
which precedes., the,appearance of & visible reaction on the’skin.»
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2. In the sites of radiation injury of the tissues there occur

significant and stable disturbances of vascular permeability and
depression of the function of the active connective tissue,

3« The results of the V. A. Waldman, A, I. Nesterov and Oldridge

clinical tests make it possible to judge the stage of disturbance of the
trophics of irradiated tissues, and also of the skin with radiation
injuries, and may serve as indices of the effectiveness of their
treatment.

2.
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