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heat  of the  earth still plays a n  important if 
not  controlling part  i n  all  terrestrial phe-
nomena. . . ." This idea i s  based on an 
earlier communicationn whose conclusions are  
invalidated by his erroneous definition of tem- 
perature and by his erroneous assumption tha t  
a body placed i n  a stream of radiant energy 
has its temperature raised by a n  amount pro- 
portional t o  the quantity of radiant energy 
falling upon it i n  a un i t  of time. 

It can readily be shown tha t  the heat re-
ceived by conduction from the  ear th is in-
significant i n  comparison with tha t  received 
from the sun, as was long ago done by Lord 
Kelvin. The  quantity of heat reaching the  
earth's surface per minute through each sq. 
cm. equals the  conductivity of the roclc multi- 
plied by the  temperature gradient multiplied 
by 60 seconds. I f  we talie the conductivity of 
rocli a t  0.005 and the temperature gradient a t  
0.00032" C. per cm. (which corresponds to  lo 
C. per 31 m. or loF. per 50 feet) we find 
9.6 X lo-' fo r  the quantity of heat  conducted 
t o  the surface per sq. em. each minute, and 
since we can take the quantity received from 
the  sun  for  the  same area i n  the same t ime as  
0.2 calorie, we see that  the earth's surface re- 
ceives from the s u n  a t  least 2,000 times as ,  
much heat as from its interior. The latter, 
therefore, could not  have a material effect on 
the  surface temperature or on atmospheric 
phenomena. E~ARRY REIDFIELDISG 
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ON MISLEADING; STATEMENTS 

SISCEmisleading statements occur i n  the 
publications of certain writers concerning m y  
participation in, and experimental contribu-
tions t o  the subject of blood-vessel anastomosis 
and transplantations, i n  justice to myself 
and  i n  the interest of investigators i n  general, 
it is incumbent upon me to perform the  dis- 
agreeable task of making a statement once for  
all, that  the facts  may be made readily ac-
cessible. The task will be made easier if I 
a m  perni'ittedl to  quote rather freely. 

Carrel i n  a paper appearing i n  the  Journa l  
o f  the  i lmer i can  Jfedicccl Association, Novem-
ber 14, 1908, LI., p. 1664, says: 

6 S ~December~ ~ 20,~ 1908, p. ~8 i 7 .~ , 

The transplantation of devitalized arteries has 
been attempted by Levin and 1,arli.in in New York, 
but in aln~ost every case tlirombosis oceurred. 
However. after the transplantation of a segment 
of aorta fixed in formalin into the aorta of a dog, 
excellent circulation was observed. Ilistologic 
examination ten days after the transplantation 
showed that the wall was composed of amorphous 
tissue in whicll tlie elastic franleworlc was seen 
to be very well preserved. In  another case of 
Levin and Larkin, twenty days after the opera- 
tion, the wall of the vessel was completely amor- 
phous and surrounded by dense connective tissue. 
A similar ercperiment has been. performed in X t .  
Lozbis by Guthrie, who obtained an excellent func- 
tional result, but no liistologic examination of the 
vessel has yet been published. 

Levin and Larliin, i n  Proceedings o f  the 
Soc ie t y  for Experi?nental Biology and Medi-
cine ,  1907-8, V., p. 110, say: 

On January 23, 1008, we transplanted a seg-
ment of aorta froni x dog hardened in 4 per cent. 
formalin into the abdominal aorta of another 
dog. ilZea"il.to11ileGulhrie reported successful im-
plamtation, of formaldehyde segments into the 
carotid of lhe dog. 

The  facts regarding the  transplantation of 
fornlaldehyde-fixed segments are  a s  follows : 
I n  the Amer ican  Jozlrnal of Physiology,  Sep-
tember 2, 1907, SIX. ,  482-7, iu the paper 
entitled, "Heterotransplantations of Blood 
Vessels," I stated: 

In this connection i t  may be lnenfioned that a 
segment of aorta from a cat preserved in formal- 
dehyde for about a month, then washed in very 
dilute ammonia x~ater, partially doliydrated in 
alcohol and impregnated with vaseline, when sim- 
ilarly transplanted into a dog gave excellent tem- 
porary results. On killing tlte animal with ether 
and examining tlle segment, i t  was found to re- 
semble the artery of tlle dog in a much greater 
degree than before being transplanted, being more 
pliant and having a flesh color, the latter due, no 
doubt, largely to tlie presence of blood that got 
into or between the coats from the outside. The 
union of the intimas was excellent, and they both 
had the characteristic glistening appearance. My 
thanks are due Dr. Bartlett for assistance with 
this operation. -4 series of operations are being 
made with the view of determining the permanent 
results of similarly prepared and transplanted 
blood vessels. 

My records show tha t  this experiment was 
performed J u n e  20, 1907. I n  SCIENCE,N. S., 
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March 20, 1008, XXTTII., p. 473, is reported 
the  successful transplantation of a forlnalde-
hyde-fixed segment of blood vessel into a dog. 
Since the worlc had been annouricecl i n  1907 i n  
the  article referred t o  above, I did not eon-
sider it rlccessarg or even of interest to  state 
the date of t h e  successful operation. Since 
this appears to have bcen a mistalic on my 
part, 1 desire fo r  the  benefit of those in-
terested to  hcrc record it. J i y  record shows 
tha t  the  operation reportcd was perfornred 
January  22, 1908. O n  Febrnary 12, 1008, the 
neck was ope~ied and the seg~ilent  directly 
examined. On Fc4)mary 20, 1008, the animal 
was clemnonsitratccl before t h e  St. Louis Medical 
Society.' The  manuscript of the  note i n  SCI-
EKCE was niaiXed t o  the  editor February 17, 
1908. 

Levin and Larkin i n  Proceediizgs o f  t he  
8ociet .y  for f l x p e r i r n ~ n f a l Biology and Ilfedi-
c ine ,  1907-8, V., 109, also say:  

Carrel dcrnonilmied that it  is not only possible 
to unite thc two ends of a severed artcry by a 
suture hut also to inferpoie bet~vcen the cut ends 
of i t  a segment of an artery of another animal 
and pprforn~ a double anastomosis. Thc srtcccss 
of the opcralion i s  due lo  t h e  fine teci~niqzcee7ab-
orated b?/ C u ~ r e l . ~  

T h e  following quotatiolls froin a paper 
entitled, "Unitcrminal and Bitcrrninal Ve-
nous Transplantations," hg Carrcl and 
Guthric  (from the  B u l l  Physiological Labora- 
tory, TJniversity of Chicago), S z c ~ g e r y ,  G y n e -  
cology and O b a l e t ~ i c s ,March, 1906, II., pp. 
266-77, mill furnish those intercstetl food for 
thought  : 

The transplantation of veins is a new oper a Ion, tv 
and has been largely developed in this laboratory. 
Therefore its history is short. 

In 1002, llowever, Carrel had shown that arterio- 
venous anastoinoscs were possible, and considered 
that all the transplantation of veins wcrr feasible. 
Our present results have entirely conlirrrled thi5 
opinion. 

Tn 1905 we began experimenting in this labora- 
tory3 wit11 the view, anlong others, of making a 

Interslnte Jlcdieul Jotcrnal, SV.,No. 6. 
=The italics uwd in the above quotations are 

my own. 
3ri'he work in this laboratory has been con 

jointly performed. 

complete st~tdy of the tran~plantat~ionof veins. 
Sc~~cra lseries of experiments wcre undertaken in 
order to  study the results of tlie uniterminal and 
biterrninal venous tr;~nsplanttztio~~s, and they were 
thoroughly successful. At this point me wish to 
t,liarrk Dr. Stewart for Ilis intcrest in this \~orl i  
and his valuable suggcstioris, wliiclr have con-
tributed in no s~nall dcgrce to its success. 

In  order, therefore, to  successfully transplant 
vcins on to tlie arterial system, i t  was riecessary 
to  have a technique perli~itting the uriion of tlie 
vessels without llemorrhage or thrombosis. Be-
sides, positive rcsults must he constant, for a 
method is not satisfactory otlierwise. In thc first 
experiment,^ ( 1902), the technique en~ployed did 
not always yield good results. Thrombosis often 
occurred. This was due mainly to thc fact that 
the delicacy of the endotliclium of the vessels was 
not appreciated. This led to a realization of the 
fact that ordinary surgical lnetliods are innde-
quate. The methods, for instance, which give 
splendid results in :rbdominal surgery are much 
too rough for iise in vascular surgery. flic snr- 
fiery of the blood vessels is a new and special field, 
and the operative handling nlust be delicately 
adjusted and adapted to the nature and Llie renc- 
tions of the tissues. 

According to these considerations, our technique 
was improved by degrees. The threads and the 
needles were the finest and tlic strongest olttain-
able. The thread9 Tveie iterilized in vaseline, and 
app!ied when he,~vily coated with the same. The 
vessels wcre hand!ed very gently, and tlie endo- 
thclinm was protected from drying by isotonic 
sodium rlrlo~idc solution or by sterilized vaseline. 
No dangerons nietall~c foicep~ ncre used. The 
greatest care n;Ls exe~cis-d to obtain accurate and 
smooth appro\iinatlon of the endotlielium of the 
vessels. Finally, me developed a teellnique which 
i s  equally well adapted for 'rrte~io artcrlal, veno- 
v~nous, or artel lo vcnous anastomoses, and 1%hich 
yields uniformly succ~ssful result?. 

This new taclinirlue l ~ a s  bcen used since August, 
1905. Numerous arterio venous anaston~oses and 
transplantations of veins have been successfully 
performed. Union of the \?.all8 oi an artery and a 
trin to each other may be madc without tllc sub- 
\ccluent occurrence of l~cmorrhapc or stenosis. 

'Kocle.;ty should prevent, hu t  I a m  unable t o  
refrain from remarkiilg in passing t h a t  it is  
a singular fact  that  up till  the time Carrel 
and I engaged i n  the  work together he re-
ported that  his experiments did not alwayq 



yield good results, and that O U T  r e s u l t s  a l m o s t  
f r o m  t h e  b e g i n n i n g  of o u r  w o r k  t o g e t k e y  w e r e  
e x c c l l e ~ ~ t !Indeed, so far  as I have been able 
to determine, Carrel working first with 
Berard, then with Morel in France, and later 
by himself in Dr. Carl Becli's laboratory in 
Chicago, claims only one pernlanently success- 
ful  r e ~ u l t . ~  This was an arterio-venous an-
astomosis made with Morel between the 
jugular vein and carotid artery of a dog. The 
animal was under observation but a short time 
anti ultimately was lost, so no direct examina- 
tion of thc result was made. But  in all prob- 
ability i t  would have remained good. H e  at- 
tributed his earlier unsuccessful results to 
<ipoor asepsis," but since I have observed that 
moderate infection is of slight irnportancc as 
regards the result which such blood vessels as 
he used are united by the methods perfected 
by him and myself, this, it  would seem, is not 
the full explanation. As to priority, it  gives 
me great pleasure to express my high regard 
for Dr. Carrel's persistence in the face of a 
long series of unsuccessful operations and I 
desire to in no way endeavor to attach any 
of the credit he deserves for this devotion. 

Many experimenters havc endeavored to sew 
together openings in blood vessels and to unite 
them end-to-end. To verify this statement 
one need only to refer to a modern work on 
surgery, e. g., "American Text-book of 
Surgery," 1903, p. 292, &lurphy, hi~lisclf the 
author of a successful method of end-to-end 
anastoniosis-a method used successfully on 
man-gives a short but valuable summary of 
the literature," beginning with the sucoessful 
suture of a longitudinal incision in an artery 
in 1'762 by Broca. 

The dubious distinction of priority which 
i t  would appear is the goal sought by some 
of our contemporaries, presents slight at-
traction to the sincere investigator whose 
rcmard largely is the consciouqness that his 
labors nlay in the end add a line to the ency- 
clopedia of science. 

See Rzcrg~ry,GyneeoTogy alzd Obslclr-ics, Xnrch, 
1906, II., p. 209. 

6" Resection of Arteries and T'eins Injured in 
Continuity-End-to-End Suture," llIedical Recol-d, 
January 10, 1597. 

I n  addition to the references given above a 
list of the more important papers published 
conjointly by Carrel and the writer is  ap-
pended : 

"Punctions of a Transpl'rnted Kidney," SCI-
ENCE,N. S., October 13, 1905, XXII., p. 473. 

"Extirpation and Replantation of the 'fllyroid 
Gland with Reversal of the Circulation," SCIENCE, 
N. S., October 27, 1905, XXII., p. 535. 

'' Transplantation Biterrninale Complete d'un 
Segment de Veine sur une Artere," Conlptes 
Rendus n e b .  des sdances de la Socie'lB de Biologie, 
Novembre 17, 1905, LIX., pp. 412-13. 

"Successful Transplantation of both Kidneys 
from a Dog into a Bitch, nith Removal of both 
Norinal Iiidneys from the Latter," SCIENCE, N. S., 
March 9, 1906, XXIII., pp. 394-5. 

"Results of a Replantation of tho Thigh," SCI- 
ENCE, N. S., March 9, 1906, XXIII., pp. 393-4. 

" A  New Method for the I-Tomoplastic Trans- 
plantation of the Ovary," SCIENCE, N. S., April 
13, 1906, XXIII., p. 501. C. C. GUTHRIE 
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WILLIAM KEITH BROOHC; 

TOTIIE EDITOR Allow ine to call OB SCIENCE: 
attention to sevelnal errors that appeared in my 
sketch of William IIeith Brooks, in SCIENCE, 
for the fourth of December, 1908. On page 
'7ii Brooks's college education is ascribed to 
his own exertions, but in fact not only did his 
parents put no obstacles ill his way but his 
father sent him to Hobart College and later 
to Williams College. It was only his snbse- 
quent, post-graduate training, that required 
Brooks's own labors. Moreover, i t  is  doubtful 
if his experience in his father's counting-office 
was not after he had finished his college edu- 
cation. Again on page 778 II'obart College is 
confounded with the De Vaux Collcge, a school 
for boys near Niagara Falls. Ti, seems that 
Brooks was a student a t  ITobart, entering in 
1866, and leaving a t  the end of his sophoinore 
year to go to Williams College, wl~eie he grad- 
uated in 18'70. X u b s e q u e n l l y  ho taught, as 
one of the masters, a t  De Vaux College, from 
1870 to 18'73. On the same page Tyron should 
read Tryon and 11. Tuttle, Albert IT. Tuttle. 

E. A. ANDREWS 


