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een recognize a in malignant conditions, some For years it has b · d th t 

factors other than surgical skill have played a very ioportant role in post-

operative length of life . Wood states: There m~y be a spontaneous disappearance 

of a primary tumor following no therapeutic interference , following infection or 

following partial removal of the oalignant tumor by surgery and that there may 

be disappearance of a primary tumor •'Ti th coincident :rnd subsequent growth of 

metastases. He also states that lymphocytosis has not been found to have any 

influence upon the growth of a tumor . Rous in his 7Tork, •}{eta.stasis nd Tumor 

Immunity•, has made some very interesting observations: He used chickens and 

a transmissible avian tumor for his experimental work, and le rned that some 

fowls 1·rere susceptible to the transplanted graft while others seemed to have a 

natural immunity . In the first felT days after the inocul tion of ' transmissible 

tumor and 1'7hile it was still £(rowing and heal thy, there occ rred a r:...:::ii 

accumulation of lymphocytes about the nearby blood vessels . Later they extende 

a round and into the tumor graft . 
t the end of a week the lymphocytes had in-

filtrated in such numbers as to make the region adjacent to tho graft pe::i.r 

almost like a lymph node . Ho11ever, he seemed undecided whether the lymphocytic 

infiltration forms a resistance to the transplanted tumor or hether the 

immunity against such a tumor is due to other factors . Da a.no, after a 

careful histological study of tumor grafts in mice and of the pa se cellular 

reaction about them has concluded that lymphocytes are in so. e way connected with 

tumor immunity . Taylor :J.nd J'urphy, while working; of •Effects of C ncer Immunity 

on Resistance to Tuberculosis~, found that mice it:llllunized .~ainst one of the 

tr~nsplant~ble mouse cancers developed a m~rked lymphoid re~ction in the blood 

1·rhich lasted for weeks. The mice th t irere ineffectively immunized ::i.lso showetl 

a lymphoid reaction but decidedly less than in the 
ice effectively immunized. 

They felt that the lymphoid tissue of the body m~y be a determin'ng f ctor in the 

~ phenomena of resistance in both cancer and tuberculosis • Rous "nd Lurphy, , ho 
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studied •The Histological Signs of Resistance to Transmissible Sa.roooa of the 

Fowl•, learned tho.t the lymphocyte had an association vri th the process of re­

sistance in the fowl similar to but less marked than in mamI!!.als. 

2 

l~a.cCa.rty, in the belief that cellular differentiation, fibrosis, 

hyalinization and lymphocytic infiltration ~ere all factors which probably had 

an influence on postoperative longevity in malignancy, studied •Involvement of 

Regional Lymphatic Glands in Gastric Carcinoma•, and showed in this early ;ork 

that the im.~ediate hospital postoperative and post-hospital mort· lity rere in 

direct proportion to the a.mount of lymphatic glandular involvement. Eight 

yea.rs later i:acCo.rty and Mahle collected data on and studied microscopico.11 

ninety-nine of the two hundred c::i.ses previously atudied end reported, to le:i.rn 

the relation of cellular differentiation and lymphocytio infiltration to post­

operative lon:revi ty in cases which had died of recurrence or mot-st" ::;es. his 

11ork sho..,·red that no case with glandular involveoent lived over eight yea.rs; 

cases without glandular involvement had o. much greater average length of post­

oper"tive life; cases without l!landul r involvement nd showing cellul r 

differentiation lived 14 
per cent longer th n cases ithout 1 ndula in-

volvement and no cellular differontir.tion; cases r.i th part.i. 1 lan 1 r in-

volvement and showinj cellular differentiation lived 20 
per cent longer than 

the cases with partial glandular involvenent and no cellul r dif erenti tion; in 

cases with complete gl~ndul r involvement, cellul r dif erenti&tion 
s not 

associnted with increased postoperative longevity; c"ses, itb g stria 

carcinoma without glandular involvement but showin& extensive lym!lhocytic 

infiltration, have grer ter avcra&e length of postoperative life; ~nd that, re­

gardless of glandular involveoent the ~res ence of lymphocytic infiltr~tion is 

associated with a 23 per cent longer postoper·tive life . 
cC rty nd Sistrunk, 

in their clinical and patholo~ical study of •Life Expect ncy following Radical 

Amputation for Cancer of the Breast•, le~rned that the three greatest single 
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fo.ctors which increased postopcro.tive life arc cellular differentiation I 

-- 3 

hyalinization and fibrosis . ~heir study shovs that lymphocytic infiltration 

alone does not appear to be a main factor although it may be ~ contributing 

factor in prolongin& postoperative life . Their work also shows that col ul r 

differentiation and hyaliniz~tion in combination, tho latter probably never 

occurring without ::i. preliminary local lymphocytosis, re the two direct factors 

producing the greatest postoperative life, Broders, in his work, •squamous 

Cell Epi thelioma of the lip•, has gr·.ded the tumors on the scale of 1 - 2 - 3 - 4, 

~rade l being the least malignant and Grade 4 t e most mali nant. Grade 1, or 

the le~st malignant, shows the tumor cells approachin& and more closely re­

sembling normal squamous cell epithelium or being in a hi ·her state of differ-

entin.tion. His gradin:; is made on the mali~na.nt cell itself, n.lthoui.;h tho 

presence or absence of mitotic figures, the presence of defense cells (fibrous 

tissue cells or abnornal presence of l:ynphocytes) plays lescer role in 

governing the grade into TI"hich he plo.ces tumor. In his pa er •squamous Cell 

Epithelioma of the Skin•, he states: •As ~ rulo the core m~rked the cellul r 

differentiation in squamous cell epithelioma, the lower is the degre~ of 

malignancy" . 

The cases in this study arc all from the series previousl: studied 

:::.nd graded by Dr. Droders . :rhey represent ~11 of the ca.sec treated surgic 11 .. 

at the l!ayo Clinic for squamous cell epi thelioI!la of the skin between lfove ber 

1, 1904 and July 22, 1915, which have died from recurrence of the lesi n or 

metastases . 

The study of cellu_ r dlfferentintion, fibrosis, hyc.liniz·tion 

and lymphocytic infiltration has been undertaken with :i.n end.ec.vor to determine 

1iliat histolo~ical factors cause the gre t vari tions in postoperati ~ longevity. 

r:icro scopic :;tudy of sections t· ken from many cn.zes of epi thelioma which ere 

operable and some of which Tiere inoperable has shown the .resence of malil!nn t 



-- L! 

cells ta.king on forms which closely resemble normal squamous cell epithelium. 

They arc ~e~l dif_ercntia.ted as shown by the presence of pearly bodies . ~ is 

phenomenon' is termed cellular differentiation (Fi,:: . 1) . In a great many of 

the cases we see the fibrous connective tissue cells workinc into and around 

the malignant tumor mass , and o.ppa.rently forming a b::.rrier to the tumor cells ; 

this condition is known as fibrosis (Fig . 2) . Another phenomenon , co~ only 

seen , is the presence of lymphocytes scat t ered intimately a.bou-; the tur:ior cells 

In some cases they are in such abundance that it is di~ficult to find the 

mali gnant cells; i1e consider the abnormal presence of lymphocytes bout a 

tumor a s lymphocytic infiltration (Fi~ . 3) . A condition less co only resent 

but nevertheless worthy of consideration is that of hyaliniz·tion, shown y 

tro.nslucent or homogeneous condition of the connective tissue in ·nd about t e 

tumor i:; ro1;ths (Fig . 4) . 

In the thirty-t110 cases of squamous cell eipthelio a of the skin 

tre.., ted surgica.lly a.t the Clinic between November 1 , 1904 :md July 22, 1915, n 

known to have died from recurrence of the lesion or metastases, com lete ta 

h t>. s been obtained on twenty-nine cases . .he tur ors have been sectioned "nd 

studied microscopically irithout reference to clinical dat , the co p rison 

made and the foll owing facts deducted : 

Average length of postoperative life 
Frequency of cellular differentiation 
Frequency of lymphocytio infiltration 
requency of fibrosis 

Frequency of hya.liniz tion 
Frequency of cellular differentiation ~nd lymphocytic differ-

enti tion combined 
Frequency of cellular uifferentiation and fibrosis 

Frequency of celJul~r differen-ti ti on a.nd hy liniz 

Frequency of lymphooytic infiltrn.tion and fibrosis 

Fre uency of lymphocytic infiltration and hy liniz 

Frequency of fibrosis :i.nd hr.linization combined 
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life with cellular differentiation 534 .l Av-erage length of postoperative 

.. ver::l.[~e length of postoper·tive life without cellular differenti"'tion 2/4 ./ 

~vera&e 
Average 

ver'!.ge 
Ave r age 
Averr..ge 
.1verage 
Average 

AveracSe 

Average 

Aver!l.ge 

length of postoperative life with lymphooytic infiltration 

length of postoperative life without lymphocytic 

infiltration. 
length of postoperative life with fibrosis 
len~th of postoper·tive life without fibrosis 
length of postoperative life with hyalinization 
length of postoperative life without hyalinization 
length of postoperative life with cellular differentiation 

and lymphocytic infiltration 
length of postoperative life without cellul r differ­

entiation and lym hocytic infiltration 
length of postoperative life uith cellular differentiation 

and fi bro sis 
length of postoper~tive life without cellular differ-

enti tion and fibrosis 
len~th of postoperative life irith cellular differentiation 

and hyaliniz tion 

496 . 2 

346. 6 
655 . 7 
295 .6 
449 ,6 
437 . 9 

&14 . 5 

204 . 

aoa .3 

257 .5 

lenjth of postoperative life ;V"ithout cellular differenti tion 

and hyalinization 257 .5 
length of postoperative life with lymphooytic infiltr tion 

Average 

Averar;e 
and fibrosis 739 .a 

Average lenuth of postoperative life without lymphocytic 
infiltration nd fibrosis 155 . 2 

verage lenjth of postoper~tive life ;V"ith lymphooytic infiltr tion 
and hyalinization 404 . 

Average lengt~ of postoperative life ithout ly. p ocytic 
infiltration and hy liniz tion 255 .5 

Average length of postoperative life dth fibrocis and hy liniz tion 4:.J3·8 
Averauc length of postopcr"'tive life 1ithout ibroois nd 

hyaliniz~tion 282 . 5 
Average length of postoperative life with cellular dif e enti tion, 

lyr.cphocytic infiltr tion, fibrosis and hyalinization 444.6 
Avera~e lengt1 of postoperative life without eel r differenti tion, 

lymphocytic infiltration, fibrosis nnd hynliniz tion 54, 

Iot 1 number of oper ted cases 

Aver t;e :i.ge 
Oldest 
Youngest 
1 ales 
E'ero le s 
~ver~ge duration of preoperative lesion 

1he loc~tions of the lesions ere : 

Head o.nd neck 
Butt ock and s er 1 region 

.. :r.:tremi ties 
Abdor:ien 
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Postoperative longevity in cases of s uamous cell epithelioma of 

the lip was studied alone with squamous cell epithelioma of the skin for 

comparative purposes . The technical procedure was exactly the s:i.me ns in the 

study of the squamous cell epithelioma of the skin. Of the c::ses oper•ted upon 

at this Clinic for squamous cell epi thelioma of the lip bet~~een Nave ber 1, 

1904 and July 22, 1915 , sixty-six are known to have died from recurrence of 

the malienancy or its metastasis . The equired data uas obtained in sixty-three 

of these and the resul tin[; facts sho1rn: 

Average length of postoperative life 
l!'requency of cellular differentiation 

lt'requency of lymphocytic infiltration 

Frequency of fibrosis 
f'requency of 
Frequency of 
Frequency of 

hyalinization 
cellul::-,r differentiation 

cellular differentiation 

and 
and 

lymphocytic infiltr tion 
fibrosis 
hyalinization 
fibrosis 
hy~liniza.tion 

Frequency of cellular differentiation :?.nd 

Frequency of lymphocytic infiltration nd 

Frequency of lymphocytic infil tr::dion and 

Frequency of fibrosis and hye.linization 

verage length of ~ostopcr tive life uith cellul r differcnti tion 
Aver a ge length of postoperative life without cellular 

differentiation 
. vera ee len&th of postoperative life ith lynphocytic infiltration 
Aver~ge len~th of postoper·tive life without lyrnphooytio 

infiltration 
• verage length of postoperative life with fibrosis 
Aver~ge len~th of postoperative life without fibrosic 

verage len6th of postoper~tive life with hyalinization 
i ver c.ge len~th of p ostoper:?.tivc life ·ithout hy liniz tion 
Aver~ge length of posto?er~tive life ith cellular di erentiation 

and lymphocytic infiltration 
Aver~·e length of postoper tive life ,ithout cellular differ­

enti·tion and lymphocytic infiltr tion 
Aver" ge length of postoperative life tlth cellul r differentiation 

and fibrosis 
verage length of ostope~ tive life without cellul r differ-

entiation nd fi rosis 
Aver~ge length of postoper~tive life Tith cellul"r d:fferenti tion 

and hy~linization 
verage len~th of postoper~tive life without cellular 

differentiation and hyalinization 
iltration 

359 . s d ys 
71.4 % 
92.1 %. 
6.3 % 
6.3 % 

66. 6 ~ 
6.3 ~ 
4.7 ~ 

4. / ,~ 

4.7 
4.7 % 

3ss . d ya 

290. - .. 
365 . 9 .. 
293 . .. 
186.7 .. 
371.B • 
293 .7 • 
364.7 .. 
3s .a .. 
116. .. 
186.e • 

290.4 .. 
207.6 • 

27?· .. 

174.6 .. Aver:i.ge length of posto cr:i.tive iife with lymphocytic in 

and fibrosis 
Aver'1.(!e length of postoper"tive life ;1ithout l::mphocytic in iltr~tion 

.. 
310.5 .. 

and fibrosis 
ver~ge length of postoper~tive life with lymphocytic infiltr tion 

and hyalinization 

10-20 SM 



ver·ge length of postopera ive lie ithout lym hooytio in 'ltr t ' on 
and hyalinization 

Average length of postoperative life with fibrosis and hy liniz tion 
Avera 0 e lentrth of postoperative life without fibre is nd 

hyaliniz i;ion 
Average length of postopero.tive life rith cellul r diffe ent ' tio / 

fibrosis , hy linizai;ion and lymphoc•tlc ' nfiltr tion 
Average length of postoperative life ithout eel ul r di fercnti tion, 

fibrosis , hy~liniz tion nd l_ phocytic infiltr tion 

-7 

310. 5. ya 
20/ . 6 • 

367 . 1 • 

200. • 

11/ . • 

Total number of operai;cd cases 
Av~rai.;e a._;e 

63 
59 . 2 
97 
25 
61 

yr • 
Oldest • 
Youngest .. 
1 • les 
Females 2 • 

Avera e duration of preoper tive lesion 3 . 57 • 
or 1303 

Conclusion 

l . The aver gc length of ostope tive li in cpit elio of t 

skin is increased when the factors di fer nti tion, l hooytio infi tr ti n, 

Librosis and hy linization re resent . 

2 . Posto~er tive life i incre s d hen ny on f cto or 

of factors i resent in the skin . o ver this is t c 8 of 

epithelioma of the lip in t e seri s rt di d . 

In t e lip , postopcr tive life w incr n the f o or 

cellular differcnti tion or lymphocytic i filtr t'on re nt t t 

f ctor fibrosis or hyalinizat ' on ingly o i co in tion 

pesto er tive lif • Mhis disc ep no c to th f ot t at i 

epitholiom of the lip onl· fou c ses of fibro i nd fo·r c of 

ere resent . In th ee of th oa es ho is, h ti on 

s ociated . One of these c ses {1Bl3l)s liniz t on 

seventy-six ye rs o a~e . ~he second c sc (30260 sho n ibro i nd 

iz tl.on s sixty-e · ght e" s of ·c . .1. 
thir c sc (io2029) ·t fib.o i 

nd hyaliniz tion w~s but forty-eight ye r t d h d th le ion 

el~ven years previous to operation. c one c sc {117833) ith fib osi lon 
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was seventy years of age. The one case (J1329) showing hyalinization alone 

;ras fifty-eight years of age and had had the lesion nine years previous to 

operation. Of the four cases shouin& fibrosis three had nlready lived an 

average life time and the fourth, although but forty-eight ye~rs of ge had h d 

the lesion for eleven years ~nd could hardly be expected to have an de ense 

power remaining. In other words, the presence of the factors fibrosis and 

hyalinization may account for his having had the lesion for such a long period . 

In the case of hyalinization, two of the oases h·d lived seventy-six and 

sixty-eight years respectively. _he other two c ses h d their prcoper tive 

lesions eleven and nine years respectively and the defense offered by hyalin­

iz~tion must have been exhausted in that time . 

3. The greatest percentage incre· ~e in posto erative life was noted 

1"Then the pre::;ence of all the fn.ctors were checked against the o. senoe of 11 the 

factors in epithelioma of the skin.· Despite the fact that ibro is ~n 

hyalinization showed a decre·sed postoperative life in the o ses of epithelioma 

of the lip the :!_)resence of all the factors checl:ed against the 

the factors shoved an incre .se of posto e. s.tive life. 

sence of 11 

4. Before one can definitely state that ocllul r dif ercntiation, 

lymphooytic infiltration, fibrosis and liyaliniz tion prolon~ postoperat~ve life. 

as an entity, when in associat"on with malign ncy, l~rger series o. c es 

should be ::;tudied but fro . .1 this series of ninety-two c ses it secns th t e ch 

of the factors, cellular differentiation, lymphocytic infiltr tion, fibro i nd 

hy linization, should be considered s ~defense fnctor in cases of m li~nnnc • • 
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Fig . 1. Cellul r differenti tion in c se of 
epithelioma of the skin. Two pearly bodies 
standini out prominently. XlOO. 

2. rens of malienant cells completely 
surrounded by dense fibrous connective tissue cells . 

XlOO . 
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Fig . 3. r.ymphocytic infiltration t\S shomi by .• e 
lymphocytes in and ~bout malignnnt cells. XlOO. 

-- 11 

Fig . 4 . Hynliniz tion in ssoci tion ·th epitholioma cells . 
XlOO. 
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Leeend - Cherts: Solid line indicates duration o f p osto perative li c 
wi th factors present. 
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