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1932 Hovsron Wi 1 R 4 st 1953
105 H L ov Jonv I Nwi L 1915
BHHepov D mv Nulok 185
1% JMorer ov Wi tF P dnee 1893
1891 ast E Terr n Cl eag 1018
BOJco Am e Nwl k 1919
1385 Jamvt W C New Yo k 1895
191 32w Atrtc F Dot 1045
901 J vawe Cere € Dot 1936
wiJe o Ho A Ct go 1801
5Jon TN Cor M € ndRpd 193
19600 Tov W WO g0 1%
191 Jones Iva ® N h 1L 1954
1W3Jov T De¢ mmNuwY k 1954
WOR © € a D Whi Siph
“p oeg 1918
196 he o do v Phidiphi 1593
BER LA Bt 181
1901 ki a 11 M o Lberty N Y 191
1999 F xn Ar oo C Fwt lu d 1942
191 hior W trRC Nwdl k e
1880 B Far nexl Doston 1
191 hmat vk Pro d ee 1911
1921 harne v f el Broollyn 1001
G R 7D B Plluthla 1918
L w9 wr W Nrth  tto 1985
199l w LS Hexr  Brook! 1945
wulew odw R Nwd 1591
1L Fra fc RTNwY k Lt
1971w o« 0 ¢l N wOlesns 193
weLito WCe F& T gh 1953
W Tre trp Maso Low ¢ Phlail
v
Loy Jasd O % pnY oW
W01 e Reer PONwd 1
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totew n Ml C w it o1
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145 o owers Bt M Mot F 104
198 Loow % a L Nw Yk 1995
PoLooss N YT Nwlok 190
wisle b T Rt n wh
e Lows  J B Qe 1Y 1919
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191 MmN F o Cuare b Wal gt
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199 M a8 Two  J PHId lphm 118
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19 McCanay Cr £ F Ake "o
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195V ctr Mt H Ptb o 1
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1983 €r Sov YR Blt wre 1949
1931 M 1 Ci miEaWmsow T eso 1915
mH Mo C L Ast viee 197
195\ or Gror &R 'ﬂmld Ma 1080
1991 Movo  Gr 199
1917 Mox Go 1 mx Cta 12 ¥ Oteen N C 169
1991 Moorr Tt B C 1 rdo Sp & 1900
LER JorxW tken Lo N hy 19
193 VMoomuay Lw J Oklal  Cry 1984
B9 M o xEunuis rrC Wash gto 1991
1909 Mome v Jasr D Wash ston 119
g Mor TH  ®mB M t1 NJ 1088
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5P xR 4B AnAbe 18%4
BEAP T LAl Tm(o 108
L p I ownl 120
WUE wow Tto rC dm elak o
191 T oAtk 1931
15 P AL R C Wast xt i
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1% P re W ouow Phiutipta 1
1905 P 4 Im 1 eRT s
941 S R W Eeotls ) 1939
195F s % uF R Chalwt 1935
oW B Bt wore 1972
WP J Won  Sara arlak 151
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10 P Wooull ATe e Yoy
wsP MRk [
181Q » € el Newlok w2
IR wu O New York 910
119 R Wor L Comle NY uR
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O R 5 lesd bing "
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N L
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PRESENT MLMBERS

Hovorary MruBERS

Flected

1916 Brarock, ALFRED Johns Hophins Hospital Baltimore 5 Marylind

1949 McNeE Sik Jonn Headbourne Worthy House Kangs Worths
Winchester Hants England

1926 Rist, ProF Epouarp 5 ruc Magdebourg Pans France

1910 Rocers Stk Ionano C 1 E Mebvilie Hotel Falmouth Corn
wall Engiand

1902 WepFr F Parnrs 68 Harlev House Regents Park London
N ¥ 1 England

Exeritis \lrMBERS

1921 Apavs Roy D 1150 Connecticut Avenue N\ W Washington ¢
DcC

1922 Aunerson  Jawrs Burss Bellevue Hospital New York New
York

1932 Avtoss HanoLp I 68 Deerhield Dmve (reenwich Connecticut

1930 Auvstriay Ciarces R 1417 Eutaw Place Baltimore 17 Man land

1917 Barprer Wartrr A 1115 St Paul Strcet Ballimore Maryland

1925 Bramosery B J (1919 Spruce Street Philadelphin Pennsyl
yaina

1931 Borrrrr 1o WiLLiaws 2104 North Cascade A\rvenuc Colorado
Springs Colorado

1919 Bray Harry A N\ow York State Hospital Ray Brook New Yorkh

1934 Buansrin € Sibsty Pter Bent Brngham Hospital  Boston
Massachu etts

191t Byrps Jous Ropbick ( ananoyne Ontanio Canada

192 Cren Russtin ] 33 Fa t Ont Street New York New York

1910 Cuwewich Hesmy D 1t Warcester Lane Waltham  \lasa
chusetts

102, Cookt RomrrrT ' 00 Last shth Street New York New York

1917 Cnae FrRaovw v 429 Mantpomens Avenue Haverford Pennsyl
yanua

1918 Cnashamaw Ciaries W 201 Quaker Lane South We t Hart
ford Connecticut

192> Dociez Aremonst R 630 We £ 168th Strect Mew York L New

York



FMERITUS MEMEBY I X

ected

1929

1934
1927

193

1910
1929

1911
1927

1921

1900
1932
1927
1923
1932

192>
1907
1922
1932
1014
1932
1900
1936
1007
192,

[HESY
1929
1928
1929

1932

Dowvry Castaery W 102 Twes tle Bulding Lowsulle 2
Rhentucky

Fricason Reueen Joran ' T 1D Shingerlands New York

Tvans Trask o Western 1 ennsshvamn Ho pital Pittsburgh 24
Punnsy hanta

Fareey Davip LaByovy 1429 Larchwood \venve Pliladelplua
Pennsyhania

Troyn Crravirasnp 240 Marlhoro Street Boston Mas whusetts

IrrvosT St Mavpmer 32 Hereford Street Boston VMasa
chusetts

Turron Franwn Tavion 273 Bowen Street Providance T hade
Island

Cisprs  James Hrvwanp 1417 Hampton Avenue Columbia
South Carohna

Commay | Wairtineron  Tublie Health Research In titute
City of New York Inc Foot of East loth Street N\ew York
New Yorh

Crerrin. WALTER \pEN Sinatonum Sharon Mawsachusctts

Havrs Jors N 19 Academy Street Saranac Lake New York

Hrnrvans Grorcr R John Sealey Hospital Cahveston Tenas

hewty Tromas C 105 School Lane Germantown Pennwylvana

hrun Rucnarp v Temple Unneraty Ho pital 3101 N\orth
Broad Street Philadelphiy 40 Pennsyhana

Line Joun T 1210 Eutaw Elice Baltimore Manland

Riscnory Huen N 14 Church Street Raranae Lake New York

hiety Trosas 2,0 South 18th Street Philadelphia Pennsyhania

Laturore Gronct H 2 Fim Street Morristown \ew Jersey

TEr Rocer T 264 Beacon Street Boston Massachusetts

Levy Romerr I 790 Park Avenue New York 21 New York

Locke Epwin Atvrs Wilton New Hampshire

Tty Lawresncr ko Double Four Ranch Wheatland Wjyoming

Lvstss Duvip R Wallingford Connecticut

Masor Raven H  Unneraty of hansas School of Medicine
hansas ity hansas

Maniert Jors Owepey 416 Doctors Butlding \ashuille Tenne <ee

Marcy € How arp 2851 Bedford Ave Pittsburgh 19 Pennsyby una

\Maser Epcar 80 Fifth \venue New Yorh New York

NMceCass Winniay Spare 260 Cnttenden Boulevard Rorhester
New York

MeCrrizas WabrirS 400 Whatehead Girele Chaped Il \orth
Carolina



Elected

1946
1949

1926
1910

1902

1932
1930
1017
192>

1931

1919
1933

1914
192>
1919

192>
17

1918

192y

PRLSENT \LMBERS

Hononrary NMEVBERS

Bravrock, AL¥rED, Johns Hophins Hospital Baltimore 5 Vary land

McNer Sir Joun Headbourne Worthy Honse Iungs Worth
Winchester Hants England

Risr Pror Epouarn 5 rue Magdebourg Pars Irance

Rogrrs Sk Teonarp C I E Melulle Hotel Falmouth Corn
wall England

Werer F Parkts 68 Harlen Houwe Regent« Park Iondon
N\ W 1 Dnpland

Durrirts Meusiws
Apavs Roy D 1150 Connectreut Avenue N W Vashington 6
C

AMBERSO\ JauEs Burns Bellevue Hospital New York MNew
York

Awoss Harono I 68 Deerfield Drive Greenwich Connecticut

AusTRIaN Crarnks R 1417 Cutaw Place Baltimore 17 Maryland

BaemsFr WaLTER \ 1110 St Paul Street Baltimore Maryland

Brarnsuey E J (1919 Spruce Street Ihidadelphia Pennsyl
vania

Borrrer IE0 WiLLiays 2104 North Cawade Avenue Colorado
Springs Colorado

Brsx Harry L N\ew York State Hospital Ray Brook New York

BuewrnL C Sioary  Peter Bent Brigham Hospitul  Boston
Massachusetts

Biers Jous Roppich Gananosne Ontario Canada

Crein Ruserin Lo 33 East 61t Street \ew York New York

Cmapwich Heamy D 141 Worcester Tane Waltham  Massa
chusetts

Coohe Ropierr \ 00 East )Sth Street New York N\ew York

Crare Trasn o 429 Montgomery \nenue Haverford Pennsvl
rana

Crashstan CHarees W 201 Quaker Iane South West Hart
ford Connecticut

Poenrz Atpnonek R G630 West 168th street New York 32 New

York



Fleted
1929

1031
1927

1031

1910
1m0

wn

1927

1921

1909
1932
1927
1923
1932

192,
1907
1922
1932
1914
1932

1936
1907
192>

1932
1929

1929

1032

FMERITCS MEMBELS «

Dowpry Cratnery W 60y Finea tle Bulding Low wlle 2
Tentucky

Ertckson ReEusrs Jouss R F D Slmgerland  New York

Evans Frask o Western Pann vhama Hoepital Pitt bunch 24
Penn-hama

Fartry Duwin LaBaevs 4129 Larchwood Avenue Phi! delphia
Pennhann

FrLovp CLEaviLAD 246 Marlboro Street Boston Mas achusetts

Frexovt-Surrn Matrier 12 Hereford Street Beston Masa
chusetts

Friton Frask Faior 27 Bowen Street Proudence Rhode
1 land

Cisees Jutrs Hevwun H17 Hampton \venue  Cilumina
South Carohina

Cormax I Waurreneron  Public Health Re-eareh In titute
City of New York Ine Font of East loth “treet N\ew York
New York

Grirrne WALTER ALDEN ~amatorium Sharon Masachusetts

Haves Jous N 19 \cademn “treet “aranae Lake New Yorh

Herraasy Ceaotor R John “ealey Hospital Cahveston Texas

hEewsy Trodis € 100 School Lane ( ermantown Penn vhanwm

Rhern Ricaarp o Temple Unnerats Hospital 3401 \orth
Broad Strect Philadelphiy 40 Pennss lvama

hive Joun T 1210 Futaw Plice Balumore Manland

Ravcnory Huou MU 14 Church Strect Saranac Lake N\ew Yorkh

Keery Thouwrs 250 South 18th Street Philadelphia Peanvhoanm

Laturore GeorGE H 2 Elm Street \Mom.tawn N\ew Jerer

LEe Pocer 1 201 Beacon Street Boston Masachusetts

Levy Rosrrr L 730 Park Avenue New York 21 N\ew York

Locke Fowiy Artey Wilton New Hamp-hire

Lixt Lawresce ko Double Four Ranch Wheatlind Wy omime

Lyuan Dawvio B Wallingford ( onnecticut

Maor Ratern H  Unnerany of hansas wchool of Medicine
han »» Cits hansas

Masier Jous On<Ler 416 Doctors Bulding \a hville Tennessee

Marcr C How sro 2591 Bedford Ave Pitt burgh 19 Penn - hminiy

Maver Engar 8.0 Fiith \nenue New York \ew York

MeCaan Wittiam Suare 200 (nttenden Boulevard Rocheter
ew Yorh

MeCLritas Wavters 106 Whitehead Circle Chapel Hill \orth
Carolma
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EMERITUS MEMBLRS

LElected

1935
1920
1929
1017
1922
1019

1932
1909

1934
1934

1930
1432
1933
1927
1921
1930
1017
1926

1917
1922

190>
1928

1932
1917

MzCow\n Macr Pme Street Extension Saranac Lahe, New

ork

MeMirnay, Tuovas M, 1901 Walnut Street Philadelphia 3, Penn
sylhvanma

McPuepran  Freperich Mavurice Germantown Hospital, Penn
and Chew Streets Germantown, Philadelphia, Pennsyhanta

MeapER CuarneEs N 705 Josephine Street Demver Colorado

MEeTz6ER JEREMIAH 340 N Mam Street, Tueson Anzona

MiLLER, ARTRUR R Nova Scotia Sanatorim, hentsille Nova
Scotia

Miceer T Grier 133 8 36th Street Philadelphia 4 Pennsyhama

Miver Cuartes H 264 South Franklm Street Wilkes Barre
Pennsylvania

Mrimvor Jonv 2030 R Street N W Washington 9 D C

MovrGovMery Lorve C 1414 Drummond Street Montreal
Canada

Morcan Huex J  Vanderbilt Unnerwity Hospital Nashuille
Tennessce

Moraiss Wieeiam H  Caylord Farm Sinatorm  Walkngford,
Connecticut

MuLnoLtanp, HEnrY B University of Virginta Hospital Char
lottesville, Virgma

Nicrorsov SaMuen T Jr 642 High Street Pottstown Pennsyl
vanm

Pacharp Epwarp N 142 Park Avenue Saranac Take New
Yorh

Perrer O H Persy 50l Maloney Pavilion Unnersity Hospital
Philadelphia Pennsy hana

Piersor, Georer Morgis Unnersity Hospital Philadelphia Penn
syhama

Pincorrs Maurice. Cuarrrs Trnnversity Hospital Baltimore 1
Maryland

Porrer Grorgr D 7o Crescent Road Toronto Canada

Porrer Witz Braxen Medieal College Hospital Richmond 19
Targinia

Porrencer F VM Pottenger Sanatormm and Clime Monrovin
Cahforma

Prarr Josrenm H 20 Bennet Street Boston Massachusetts

Racaruany Trancrs Mmvor 263 Beacon Street Boston Maswa
chusetts

Roor Howanp

RusseLt Nresoy G

F 44 Dwight Street Brookline Massachusetts
135 T'mwnood Avesue Buffalo New Yorh



ACTIVF MEMBEES wn

Etected

1931 Seviex Jous Arston 402 Bums Bulding  Colorado Spring=
Colorado

1910 Smatrick Georre C Hanard Medical School Boston Ma<a
chusetts

1927 Syt FOJasaey 269 Wimbleton Dme Bumingham Michigan

193° Surtr Wiiiiasr Anr lal Wentworth Street Charleston South
Carolina

1917 Switn Wizaw H 202 Commonwealth \venue Boston Mawa
chuetts

1925 Svowpes Por R 3000 Fifth Avenue Pitt burgh Pennsvlvama

192> Stroup Witzxau D 1011 Chnton Street Philadelphia 7 Penn
< lvani

1932 Streers Cyros C Simpeon Memonal Institute Unnersaty of
ichigan Ann Arbor \Michigan

1907 Tavior J Grener 324 East Wisconmn Avenue Milwaukee
Tiscon1n

1931 Trosas Hexey M Jp 1201\ Calvert Street Baltimore \arv-
Iand

1920 Tuoesrrx GrAXT 1602 Genewee Street Flnt ‘Michigan

1920 Terpest Franeis B 100 VMamn Street Saranac Lake \ew Yorh

1929 Waernne Jums J Unnersts of Colorado School of VMedicme
Demer Colorndo

1928 WesrN Josepa TrReotar Laheude Hospital Cleveland Ohso

1922 Ware Pact D 264 Beacon Street Boston Massachusetts

1929 Worrerrn Crarres C 3400 Spruce Street Philadelpha 4
Pennsyhama

1934 Youtaans Jous Bartow Dean School of VMedicme Vanderbilt
Unneraty \a hville Tennessee

ActivE MEMBERS

1946  ABERNeTHY Tueonore J 1834 Exe Street N W Wa hington 6
DC

1940 Apwis F DesxerTe 226 Marlboro Street Boston Mascachusetts

1941 ArLay Varpe B 6 Eat Eager Street Baltimore 2 Mary land

1953 Arcen Epcar Vo 102-110 Second Avenue Southwe<t Rochester
Minne<ota

19”2 Anpprs Epwin Cowies Johns Hophins Hospital Baltrmore o
Manvland

1901 ArreL hevnern E 206 Glenn Poad Ardmore Pennsihama

1920 Arssteone S Howsrp Cooh County Hospital Chicago 12
Tlinos

1950

AUSTRIAN PoBErT 401 Clark.on Avenue Brooklyn 3 \ew York



Xy

ACTIVE MFMBERS

I lected

1046
1935
1938

1946
1934

1901

9ot
1913

1947

1018

1938

1936

1939

1937

1048

1919

1047

1901

1912
1940

1002

146

1918

Banger, THrobore I 264 Beacon Street Boston Massichusetts

Banrr Bessavrs M 9 East Chase Street Baltimore 2 Maryland

Banrr Jawrs P Greenbrier Clinte White Sulphur Sprimys West
Virginia

BarnFr MiLrs P 202 Beacon Strect Boston Vl.ssachusetts

Barvwerl  Jonn Brarr  Vetersns Administration Building
Vermont and H Street Washington 20 D C

Brax WiiLtam B Department of Internal Medicme Unnersity
Hospitals Towa City Towa

Berrr Richarp T Albany Medical College tlbamy New Yorh

Brnrrynsel Warrrr ReEece Dean of the Medical School Lm
versity of North Carolina Chapel Hill N\orth Carohina

Biings Freperick T Jr \anderbilt Unnersity Hosprtal
Nashuille 4 Tennessee

Branv Dasten Room 102 178> Massachusetts Avenuc \ W
Washington 6 D C

Bianp Epwarp F Massachusetts General Hospital Boston 14
Maseachusetts

BuantoN Wynpyan B 828 West Franklin Street Richmond 20
Virgina

BoroLey Jaues IIT Marv Imogene Bassett Hosprtal Coopers
town New York

Borrz Lowarp T 2021 West Cirard Avenue Phil.delphr 30
Pennsyhan

Boswortit Howsrp W 1701 Chavez Ravine Rowd Toes Anceles
Calfornma

Brows Trowas McP  The Ceorge Washmoton Unncraty
Hosprtal 901 23rd Street N W Washmgton 7 D C

Brows W Hik 7 280 Bloor Street West Toronte » Ontano
Canada

Browst Jous S I Room 106 Medical Buldin, 3640 Unnvaraty
Street Montreal P Canada

Brurs AUSTIN \I 1221 East s7th Street Chicago Illmors

Burnt Hicun E 070 Vietoria Avenue Westmount Montrcal O
P Q Canuda

Bumnerr Crarurs Hoxr Unneraty of North Carolina Chaped
Hill North Carolina

Burrsck WaLTer & 530 Dartmouth Street Bo ton 16 Masa:
chusett~

Carps Ricarn B 122 South Michigan Avenuc Chiago 3
Tlmors



ACTIVE MEMIERS W

Elected

1945 Coorer Dumw Aurxanmer 1520 Spnwe Strect Phibwddptaa
Pennsy hany

19 Cominann  Anore  Cardio-Pulmonary  faborators  Believue
Hospital New Yorh 10 New York

193 Craicr, Frvesr Department of Mudiwone Unneraty of North
Caroltna Chapel il \orth Carolinn

1932 Cramne Towaro Hanvey 017 N Street N W Washington
DcC

1947 Daveres Wokra B 110 Conuectieut Averue N W Wa hungton
DC

1954 Drre Mamron Umnveraty of hansax Medeal Conter han
Caty 3 hansas

1940 Derwemenr Hrrmert W 1007 \ledieal Arts Budig, Toronto
Canady

1945 Dexrex Trwis Peter Bent Bogham IHospital 721 Huntmgton
\renue Boston 1> VMaachusetts

W17 Drravy Taovas M Temple Lonersty Hospital 2401 N\orth
Broad Street Phuladelphis 10 Pennsybama

194 Dur & Wanwer Bryvn Afanr Medieal Bulding Brnon My
Pennsyhania

1953 Fwefr Fopsrr H 930 East afth Stre t Chicago 37 Himois

192 Ecesrre Rocrr O Vetcrans Admmstration Conter Jos Angeles
25 Cabforma

1902 Fuus Daaaen S 1101 Buteos btroet Brooklme 46 Mawachu etts

1946 Lins fatreser B 319 Longwond Avenve Bosten 13 \Mas t
chu etts

116 Frsos Kesoacn b Haptat of the Lnnersity of 1ennsvhama
Philadelphis 4 Pennwvliama

1915 Fuenson KRENDALL Jr Piter Bent Brgham Yospital Baston 12
AMassachu etts

1900 Yreerverr Fucrne O Toter Bug Brigham Hospitd Boston 1,
Massachusetts

1930 Ewvsterne A Cariton Cleveland Chime Fuchd Svenue and 93rd
Street Cleveland O'uo

1337 Fargurar.on Ray Feercuer  Department of Medicine 100
Coliege Street Toronto o Ontane (anada

1937 Factrser  Jars M Masachusetts Institute of Technology
Cambridge 39 Massachu ett

149 Frenen \rin 1918 Drummond btreet Montreal Canada

s

Firets Froenr © Ir o Crady Memoral Hospital  Atlanta
{ eorpn



xx

Elected

191
1946
1941

1920
1948

1904

1949
1904

1936

1948

1937

1900
1949

19>1
19,0
1951
1946
1941
1910
192>
1918
1920
1946

1949

ACTIV} MEMBEFS

Fivpury, THodas Medical College of Georgia Augusta Georgia

Fisner, A Murray 18 East Eager Street Baltimore 2 VMaryland

Frrz Huee Twowas Jr 2016 Delancey Place Philadelphia
Pennsyhama

Trinvy, Lewis B 003 Delaware Avenue, Wilmmngton Delaware

Fuwrrin, Harmison I', Lankenau Hosp Med Bldg City e
and Lancaster Ave Philadelpha 31 Pennsilvama

Yoraver Crauvpe E, 107 Chestnut Street Boston 8 Masst
chusctts

Trance Ricaarp Thayer VA Hospital Nashville o Lennessee

Furrerron Cusruis W 1414 Drummond Street VMontreal 20
P Q Canada

Turrov, MarsuaLL \ 124 Waterman Street Providence Rhode
Island

Gamuon GeoRGE D Unnersity Hospital 36th & Spruce Streets
Philadelphia 4 Pennsylvama

Gmpives GLEvviik  Doctors Building 478 Peachtree Street
N\ I \tlanta Georgia

Gorpoy Hirry H Sinai Hospital Baltimore 5 Maryland

Granay Jouy R The Faulkner Hospital 1153 Centre Street
Jamaica Plain Boston 30 Massachusctts

GREenE JauEs ALEXANDFR Baylor Unnversity College of Medi
cme Houston Texas

Harstrp Janmes o Veterans Admmstration Hospital Imvng
Avenue Unriersity Place Syracuse 10 New York

Hav Trowss Hare Western Reserve School of Medieme Cleve
land Ohio

Hanvey A McCeurr  Johns Hopkins Hospital Baltimore 5
Mars land

Hererneton Heperr W Henry Phipps Institute Unnversity
of Pennsylianma Philadelphia Pennsyhania

Hicenns Wictuas H o 710-712 Medical \rts Building Second and
T'rankhin Streets Richmond Virgima

Hiruesor HERwan F o State Office Building, Albany New York

Hivsitaw H Corwin 490 Post Street “an Irancisco 2 Cahforma

Howmrs Josepr H  Department of Mediene Unneraty of
Colorado 4200 East \inth Avenue Demver 7 Colorido

Howarp Jons Eactr Johns Hophins Ho mtal Baltmore
Marsy land

Howrerr hirsy § Jr Iaurel Heghts State Tubereulows Siny
torium Shelton Connecticut



T lected
1910

1938

1910
1937

1901

1933

1932
1949

1935

1949

1933
1952

1953

194

180

1049

1902
1947

1934
1946

190,
1346
1916

ACTIVE MEMBERS w1

Iust Hesmy Duspay 090 North Broadwas Saratoga “prings
New York

Jones CupsterR M VMawsnchu (#t3 General Hospital Boston
Massachusetts

Jones Oswaip R 71 Dast 7Ist Street New York 21 New York

Tawvesteten. Ropoten I Vanderbilt Unnersity Hospital \ash
ville Tennessee

Kay Cawrvin T Unnersity of Pennsyhana Hospital Phila
delphia Pennsyhama

Kerern CutsTER S Fuians Memonal 6o East Newton Street
Boston 18 \Massachusetts

hive Dovatp S Hitcheoch Clime Hanover New Hampshire

KnrrLane YAt Jr 1010 Fafth Avenue New York 28 New
York

Lawzesct JounSewarn U C I A Medical School 400 Hilgard
Avenue Los Angeles Cahfornia

YTeaverl Byrp S Unwersity of Virginia Department of Medieme
Charlottesville Virginia

Ieonary Jons C Hartford Hospital Hartford Connecticut

Liwrs Howaro P Unnersty of Oregon Medical School 3181
S W Sam Jackson Park Road Portland Oregon

Locas Vicror W Strong Vemorial Hospatal Rochester 20 \ew
York

Tocve R Brice Fmory Unnerity Clime P O Box 4.9 Fmory
University Georgin

Loostr Cusyron (& Department of Mediene Unneraty of
Chicago School of Medieme Chucago 37 Ilhnois

Turens Francis D W The George S Cox Medieal Research
Institute Unnversty of Pennsyhvamia Philidelplua 4 Penn
sylvamia

Lyows Rrcuarp M State Unnersity of New York College of
Medieine, Syracuse 10 New York

Macnerna Tiovus E - Umnversity of Tennsylvanii Hospital
3600 Spruce Street Philadelphia Pennsylvania

AMapmis Lay 1201 North Calvert Street Baltimore Maryland

AMarty WaLtER B 021 Wawnwnght Bulding Norfoll 10 Vir
ginia,

AMason Roserr F 9 East Chase Street Baltimore Maryland

Marteer Joun G Henry Ford Hospital Detroit 2 Michigan

McDrryorr Warsn New York Hospital 525 Tast GSth Street
New York New York
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Flected

190>
1947
1952
1925
1903
1953
1947

1916
193
1902
1047
19,2
1037
1949
10,3

1901
16841

1900
19,2
1003
1938
1047
1917
1910
1941

19>1

ACTIVF MFVIBEFRS

McGEr Iruiey C 900 Market Street Wilmington Delavare

McGuirr Jomnson, Cincmnnati General Hospital Cincinnatr Ohio

Meape Corpon M Med Center Willamson W Ya

Merric ArTHUR J 30 Fourth Street \ E  Atlanta Georgia

MerriL Jous P 964 Quinobequin Road, Waban Massachusetts

Micirsrr, Max Jr, Ianson V 4 Hospital Chamblee, Georgia

NMippLrron Winniam S Apt 012 A 4200 Cathedral A\ve N W
Washington 16, D C

AMieer C Puieuie Department of Medieme Unnersity of
Chicago Chicago 37, Ilhnois

AMirien GrorGe S Baltimore City Hospital Baltimore Maryland

Mircarir Rocer S, 4200 East Ninth Avenue Denver Colorado

MoHr CHArLEs F 1510 Sixth Avenue San Diego Californa

Montcovery Hucy Hosprtal of the Lnneraty of Pennsyhama
Philadelphia Pennsylvama

Moorr Josern Darue 804 Medieal Arts Buildmg  Baltimore
Maryland

AMuscursnety Cart 133 East Odth Street New Yorh 21 New
York

Newwan Eiutor V. Vanderinlt Unneraity Hospital Nashville
Tennessee

Nicnots Eowarp 8a Jefferson Street Hartford Connecticut

Nicnouson  Warniayv MceNrar Duke Hospital Durham North
Carolina

Orcain Epwarp 5 Department of Mediemme Duke Unnversity
Durham MNorth Carohina

Pappock Frannuin R 28 North Street Pttsfield Massachusetts

Patvrn Warter I 900 Fast 59th Street Chicago ITlhnors

Psun Joux R Yale Unneraty School of Medeme 333 Cedar
Street New Haven 11 Connecticut

Pecn Witniav M MeCam North Caroling

Priessuiy Donann M Department of Dermatology and Syph
ilology Unnersits of Pennsyhvuma Medical School I hiladelphia
4 Pcnnsshvania

Portir RExo I \ledial College Ho pital Rrchmond 19 Var
gima

Prarr HHEsrY N Now York Ho pital 12 East f8th Street New
York 21 New York

Racsan Crures 620 W 168th Street New York 32 New York



THeeted
1940
M6
1936
19,0
1910

1My

(1Y

1947

1935

172
1047

1hH1
1953
1922
1972
1046
1932
1937
1949

1410
1046

1911

1946

ACTIVE MEMBERN X

Ricarns Dicxinson W In Bellevue Hospitad New Yark 16
New York

Rucerss el ron 140 Last »ith Street New York New York

Rost Fowarn 426 Owen Road Wynnewood Pennsyhana

Ricns Winetam W Ji Oklahoma City Chme 01 Northwest
12th Strect Ohlahom City Oklvhoma

Rurrty Jriian Mrank Duke University Hospital Durham North
Carolina

Resn Towars 4 N\YU Bellevue Institute of Rehabilitation €
Phvsicdd Medieme 325 Tist "Sth Street New York 16 New
York

Russet Nirsov € Tro 13> Tmwood \venue Buffalo New
York

SenaFrer  Arrxanper J 1109 St Paul Street Baltimore 2
Maryiand

ScuvastL Teovsy G 1764 Tme Street Phuhwdelphia Tennwi
\ana

Scorr TrorvtToN 200 West Second Street Ievington hentucky

SeRvan WiLLisst B 60 Tast o8th Street New York 22 N\ew
York

Suvry Hagresov Jonnston 8307 Vanderbilt Univeraty Ho pital
Nashiuille Tennessee

SeaveFy Joun Ho 2700 Unton Contral Bulding Cinomnaty 2
Ohio

Smrmit CARTER 1210 Medical Arts Bulding Atlanta 3 Ceorgia

Syity Davip T Dukc Hospital Durham North Carolina

Seink W W Unneraity of Mimnesotn Medien! School Minne
apolis 14 Ninnesota

Seracur Howarp Brrviaw 1180 Beacon HStreet Brookhine 46
Massachusetts

Sterson Ricuanp 201 Commonwealth \venuc Boston 1o
Massachusetts

Stiang Javrs M Highland Building 121 South Highland \senue
Pitt<burgh 6 Pennsybhiama

STravHORY Davip 2122 West I'nd Avenue Nashuille lennesse

Trruone Wintisw B Siher Hill Foundation New Canaan
Connecticut

Titorn Geoncr W Peter Bent Brigham Hospitil Boston 15
Massachusctts

Loone Fraw € Jr 1200 East Broad Street Richmond arginn



XXIV

ACTIVE MIMBFPS

Elected

1919

1901
1050

1931

1941

1936

1801

1947

1947
1910

1903

1940
1934

1940

1903

1048

1938

1932

1918

1904

Tucker, HEnry St Groragi, Jr Medical College Hospital Rich
mond Virgima

Tumurry, Priuir A Johns Hophins Hospital Baltimore, Mary land

VALEnTINE WiLLiav N, Department of Medicine Unnersity of
Californm, Los Angeles 24 California

Vanper VEER, Josern, B, 3°0 South Oth Street Philadelphia 7,
Pennsyhvama

Warvwricer CHARLES W, 9 Fast Chase Street Baltimore AMary
land

WaLkrr, Harry, Medical College of ¥irginta Hosprtal Richmond
Virgina

Warver WirREp P 230 Rideau Terrace Ottawa Ontano
Canada

WarTHIN, THOWAS AnGELL 810 Neponset Street Norwood Massa
chusetts

Warson Cecin J, Unnersity of Minnesota Hospital, Minneapols
Minnesota

WENSTEIN ALRERT 1211 Twenty First \ve South Nashille 12,
Tennessee

Waire Bragamin Vo 85 Jefferson Street Hartford 8 Connecticut

VWinrr T Prestrov 211 Hawthorne Lane Charlotte North
Carolma

Wirkins RoBert W Evans Memonal Hospital 6o East Newton
Street Boston 18, Massachusetts

WitLrs Hevry Stuarr MeCain North Carolina

VWison Jurius Lane Henry Phupps Institute 7th and T ombard
Streets Philadelphia 47 Pennsyhania

WINKEVWFPDER Warrer IaloLLertr 1014 St Paul Street,
Baltimore ‘Manland

VWorr StewarT Unnersity Howpitals 800 N E 13th Street
Oklahoma City Oklahoma

Woopwarp Tutonore E 1 Merrymount Road Baltimore Mary
land

Taoor Francis C Unneraty of Pennsyhanta Hospital Phala
delphin Pennsy hama

Voon 7 Epwin Jr Box 1668 Unnersity Station Charlottess)ile
Virgina

Wrient Grorce W St Luke s Iospital 11311 Shaker Boulevard
Cleveland 4 Ohio

Wricnr Invine S 400 Madeon Avenue \ew York 17 New Yorh



ACTIVG MEMBETS x

Elected
19 Znvesrr Harey T Jn Unnersity of Pennsyhania Hospital
Philadelphia Pennsy hvamin

Number of Members T ving

Honorary 2
T mentus 87
Active 172

Total 264
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ACTIVE MFMBFR>

Llected

1949 Tucker, HEnRY St GEORGE, JR , Medical College Hospital, Rich
mond Virgima

1901 Luwurry, Priure A , Johns Hophins Hospital, Baltimore Maryland

1950 VauEntine, WiLniam N, Department of Medieine University of
California Los Angeles 24, California

1955 VanpERVEER, Josrem, B, 330 South 9th Strcet Philadelphia 7
Pennsyhvama

1931 Wainwrient CHArRLeEs W O East Chase Street, Baltimore Mary
land

1941 WarLker Harry Medieal College of Virginia Hospital Richmond
Virgima

1936 War\er WiLrrRep P, 230 Rideau Terrace Ottawa Ontano
Canada

1801  Wartnin, TroMAs AnGrLL 810 Neponset Street Norwood Massa
chusetts

1947 Warson CecinJ Unnersity of Minnesota Hospital Minneapols
Minnesota

1951 WENsTery ALpert, 1211 Tuents First Ase South Nashuile 12
Tennessee

1917 Warre Besjavun Vo 8o Jefferson Street Hartford 8 Connecticut

1940 Wmrre T Paestov 211 Hawthorne Lane Charlotte, North
Carolina

1823 WiILkins RopeErr W Esans Memonal Hospital 65 East Newton
Street Boston 18 Massachusetts

1940 Wintss Hesm Stvarr McCam North Carclina

1931 YWitsov Jurivs Lane Henry Phipps Institute 7th and Lombard
Streets Philadelphia 47 ¥ennsyhiania

1040 WinkeawFRDER  WarTeR 1aFoLierre 1014 St Paul Street
Baltimore Mar land

1903 Worr SteEwakT Unnersity Hospitals 00 N E 13th Street
OWlahoma City Oklahoma

1948 Woopwarp [nEopore I' 1 Merrymount Road Balttmore Riary
land

1038 Woop Francts C Unnersity of Pennxylhvama Hospital Phila
delphia Pennsvhvania

1932 Woop J Eowrs Jr Box 16068 Unnversity Station Charlottesville
Virgina

1048 Wricnr GrorgeW St Luhe s Hospital 11311 Shaker Boulevard

1904

Cleveland 4 Chio
A\ m:rr Imine S 400 Madison Avenue New York 17 New York



ACTIVE MPMBFPS =y

Elretrd
1951 Zivsser Harey F oI Unneraty of Pownivama Hoepual

Pluladelphis Penn=vhanm

\umber of Members I rving.
Honorary v
Ementus 87

etive 172
264

Total



MEMBFRS PRFSFAT Al HOI SPRINCS MEEIINC

Austrian Charles I
Burwell C Sidney
Cranhkshaw Charles W
Fremont Smuth, Maurice
Gibbes James Heyward
Gorham L Whittington
Tern Richard A

kg John [

Ilem Thomas

Ievy Robert I

Miller [ Gria

\mor John

Morgan Hugh J
Mulholland Henry B

Abcrnethy  lheodore J
Appel henneth E
Armstron,, S Howard
Badger Theodore T
Baher James P

Bean Wilbam B
Borrvhill Walter Recce
Billings F ‘lremame Jr
Blun Damel

Bordley James IIT
Brown Thomas McP
Burkhe Hugh I’

Burrige Walter S
Capp~> Richard B
Cooper Davaud Alexander
Craige Ernest

Cu hng Fdward Harney
Duel Borth B

190>
EMERITUS \[FMBERS

Pincofis, Maurnice Chatles
Porter Willlam Branch
Pratt Joseph H
Rackemann Francis M
Root Howard F
Russell Nelson C
Smuth F Janney
Stroud Willam D
Sturgts Cyrus C
Thomas Henry M Jr
Thorburn Grant
I'rudeau Franas B
Waring James J
Wolferth Charles €

Active MPvBERs

Delp Mahlon
Dexter Lewis

Dver W Walliwce
LChert Robert H
Tgeberg Roger O
Ellis Damel &
Flsom hendall A
I'merson Lendall Jr
Frnstene \ Carlton
Faulkner James M
Findley Thomas
Iisher A Murray
itz Hugh Thomas Jr
Flinn Iewws BB
Fhppin Harnson F
Yorkner (laude E
Tullerton Charles W
Fulton Marshall N

v



MEMBEES EEESENT AT JOT ~FRINCS MEFTING

ddngs Glenvall
Craham John R

Hunt Henry Dunbam
Jones Onald R
hampmerer Rudolph H
hay Cahn F

heefer Chester &

King Donald &
haceland Yale Jr
Lawrenee John Soward
Leavell Bard §

Lewis Howard P
Udienthal Joseph I Jr
Logan Victor W

Logue P Bryee
Tukens Franos D %
Martin Las

Martie Walter B
Mateer John ¢
MrCleffan Galter @
McCure Johnson
Meade Gordon M
Mernil John P
Muddieton Waliam S
Minek Gearge S
Moare Joseph Earle
\ichols Eidward

Nuholson Wiiham VieNeat

Orgain Edward &
Taddoch Franklin h

Fmentus
Arthe

Total

Falmer Walter |

e Talward

Ruffin Juban Meade
Rusell Nelon ¢ Ir
“catt Thornton
Skaviem John H

Smuth Carter

Smuth David 1
Stravharn David
Terhune Wilbam B
Tegne Flam C Jr
Tucher Henry St (eorge Ir
Tumultn Philip t
Wamwnght Chardes W
Wather Harry

Warthin Thomw Angell
Wewntem  Adbert

White Benjamun Y
White T Prestan
Thathma Rebert W
Wilhs Henry Stuart
Wankenwerder Walter Lal olfette
Wolf Stewart

Wood Franas €

VWood J Edwin Jr
Woodward Theodore £
Wnght George W
Wnght Inmg S

7w ~er Harmn F Jr

v



CONSTITUTION A\D BY I4Ws*

CONSTITUTION

AnTicL I —\iuE

Ims Society shall be known as the Auerican Criniesn asp Cria
TOLOCICAL ASSOCIATION

Arricrr 11 —Onsect
The object of this Association <hall be the Chmeal Study of Diea e

Anricrr TIT —MruBrrsup

Section 1 —This Association shall conust of honorary emeritus and
aclire members The number of active members <hall not exceed 175

Section 2 —The names of new candidates for actrve membership cach
endorsed by three active or ementus members of the Assocration shall
be <ent to the Secretary withm six months after the Annual Meeting The
Secretary shall List these names mahe a summary of the candidates
qualifications and mail the list to each actine member with the request
that comments concerming the candidates be returncd to the Secretary
for presentation to the Council The Council will then act upon these
at 1ts mecting to be held the evemng before the first screntific session
Such as are approved by the Council shall be considered clected

Candidates for membership shall at the discretion of the Council
present a paper to the Association showing climeal study of ment

Section 3 —Anyone who has been 2 member 1 good standing m this
Association for twenty five years 1> automatically transferred to ementus
membership and anyone who has been an active member for twenty years
m good standing and has attamned the age of sixty years shall beecome an
emeritus member by expressing his desire to do so 1n wniting to the Coun
1l Under special circumstances such as prolenged illness removal to a
far country retirement from professional activities or financial distress
the Counail may tranfer any actine member to ementus membersfup at
any time An ementus member shall have all the nghts and privileges of
wm active member mcluding, ehgibility to hold office but shall not be
subject to the penalties noted 1 Artiele I Section 4

Section 4 —Any member of the Awociation absent from the meetings
m person or by contnbuted paper for three consecutive years without
sutherent cause shall be dropped from the list of members by vote of the
Council
T tn gmended 1 102> 13°0 1937 1933 1034 13> 191 ant1hl

vy



CONSTITUTION AND BY LAWS o

Arvtcer IV ~Orrierns

Section ) —1he officers of this Aswocwtion shalt con wt of a Presdent
o Yace Fremdenta o Seerctary Treasurer and & Reconder who with
exght other members hatl constitute the Counet! of the \ssouation

Sechin € —~Nomtnations The officers meluding the Counel <halt 1
aormnated by a commntted of fise members which commmttec shall be ap
pomted by the I readent at the fint sesvon of cach anqual meeting and
#hall report at the busness meeting,

Sertuon § —Flechars The election of officers shall take place at the
bu sness mecting A majorty of votes ewt chall constitute an election

Seetion ) —The President Vace Trewdents  Seerctary Treasurer and
Rerorder thall enter upnn thor duties st the close of the annual meetmg
at which they are clected and shall hold office untsf the dlo~e of the next
annual meeting or until thewr sctessors are elected

Section 5 ~Vlembers of the Counail other than the officcrs shall hold
office for four yers two members beung elected at each annual meeting

Sectim 6~ ¥ acanctes Any varancy octurnng among the officers of
the As ociatien durmg the year may I filled by the Counerl

Armicts v ~Dories oF Orneens
President and Y ace Presudents

Section § —The Prewdent shall be ex officso Chairman of the Couned
The Prevdent shall be responsible for the program for the number the
selection and the arrangement of formal papers and for any mformal
meetings or round table discussions e shall mvite the speakers for the
Annual Dinner 1e may invite giests to any and all parts of the meeting
In his absence the semor or the Jumor Vyee Trewdent m order shalt
act for hem

Cecretary {reavurer

Sectten 2 - s “ueretary he shall attend and heep a record of all the
meetings ¢§ the \ssomation and of the Counet of which he shall by ex
office Llerk At each antuol meetsng hy shall sunounce the names of all
who have ceased to Le members rince the last report He shail nobfy
candidates of ther election to memberdup He shall send o prcimusnary
notibeation of the annual meeting, two months prior thereto and the
rrogram for the annual mecting at 199 £ tho weeks pnor 1o its assembly
1o all the memd trs of the Assocation Hle shall also send notification of
the mctings of the Counarl to the members thereof At cach annual meet
g of the Assocation he ~hall read the Minutes of the previous meetimg
and «f s} the meetings of the Couneil that have been held during the eur
Tt vear Tunthtrmore he shall rend the names of thow active and a <o
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clate members who had failed to attend three consecutiy e meetmgs without
sufficient cause

Section 3 —As Treasurer, he shall rceenve all money due and pay all
debts therewith He shall render an ccount thereof at the annual meet
mg at which time an auditing commuittec shall be appointed to report

Recorder

Sectron 4 —The Recorder shall sccure the papers read and al o proper
notes of the discussions thereon and shall superintend under the direction
of the Council the publication and distnibution of the TRANSACTIONS
He shall arrange for & Recorder Stenographer 1f any

Anrrcur VI —Councis

The Counesl shall meet as often as the interests of the Association may
require

Four members shall constitute a quorum

It shall have the management of the affamrs of the Yssocation subject
to the action of the Association at its annual mectings

It shall eonsider the claims of eandidates recommended to 1t for ad
mission to membership

It shall not have the power to make the Association liable for any debts
exceeding 1n total one hundred dollars (8100) in the course of any one
vear unless specially authorized by a vote of the issociation

It shall have the entire control of the publications of the Association
with the power to reject ~uch papers or diseussions as 1t may deem best

It shall have power to nominite active memhers at the annual meeting

The Council shall have povner to inite any gentleman not a member
to read a paper at the annual meeting on any <ubject within the scope
of the objects of this Association

The Council shall determine questions by vote or—if demanded—by
ballot the President having a casting vote

The Council shall constitute a Board of Trial for all offenscs ngainst
the Constitution and By Laws or for unbecoming conduct and shall
have the sole power of moving the «xpulsion of any member

The President or any two members may call a meeting notice of which
will be transmitted to esery member two weehs prior to the mecting

ArTICTF VII —Paprns

Sechion 1 —The titles of all papers to be read at anv annual mecting,
shall be forwarded to the Presudent not Iater than two months hofore the

annual meeting
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Section 2~-No paper hall be read befort the A ovation which ha
alreadv been printed or heen read before another body

Articee VT —Quokrty
\ quorum for bu ness hall be ten (10) members

ArTicLe TN — \aEspurNT

Seetton [—Thes Constitution mas be amended by four fifths (4,) vote
of all the members present at an annual meeting prosided that notiee of
the propo-rd amendment has been printed m the notfication of the meet
ing at which the vote 1s to be taken

Section 2 —By Laws may be amended at any buwness meeting of the
\ssoctation by a three fourths (34} vate of all members preent amd
voting

BY LAWS

(1) Meetings of the \ssoration hall he held annually

(2) The time and placc of the mecting shall be determimed by the
Couneil

{3) A Commutter of \rrangements hall be appointed by the newly
dected President at the end of the Annual Meeting This eommuttec <hall
wlect the hotel confer with the management about rooms and prices
arrange for the meetingroom for pecial luncheons for pecial entertam
ment as necessary and arrange for the Annual Dinner The Secretar
hall have custody of the lantern

(4) The dues of actine members hall consist of an annual asse< ment
not to exceed twenty ($20) dollars Members i arrears <hall not be en
titled to vote Thewe m arreare for two years may be dropped from mem
ber<hip by reeommendation of the Couneil Honorary members and emen
tus members shall pay no dues

{») Candidates for membership that have not been favorably con
dered by the Council within three vears shall be dropped from nomina
tion but may be renomnated

(6) Varancies created by increa mg the imit of membership (to 173)
shall not be filled in excess of five a vear

{7) Ag voted by the Couneil in 19 6 and practiced smee that time the
fund of money hnown as the Gordon Wil on Fund shall be maintamed by
the Treaurer He hall recene subsenptions to this fund and nvest
them with the approval of the Council The theome from the Fund <hall
be ued for the expenses of the € ordon Wil on Leeture<hip The Lecturer
shall recen e a bronze medal suitably engrared as well as an honoranum
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His travel and hotel cxpenses shall be paid from the meome from the
Gordon Wilson Fund supplemented 1f necessary by money from the
general funds of the assoeiation
(8) Order of business meeting
Tirst day
Minutes of presious meeting
Seeretary Treasurer s reports
Recorder s report
Report of Comnuttee of arrangements
Appomtment of Auditing Commuittec
Appointment of Nommatmng Commuttee
Second dav  morning sesston
Report of Auditing Commuttee
Election of nen members
Report of Nominating Commttec
Election of Officers
Other business
Adjournment of business meeting



THE SCCRLTARY S REPOR1

TH} SINTY FIGHTH ANNUAT MIFTING HEID AT
THI HOMESTEAD HOT SPRINGS VIRCINIA
MONDAY TUESDAY AND WEDNFSDAY
OCTOBER 31 NOVEMBFR 1 » 1955

After a lap e of onls two jears the Ax ociation returned to The Home
stead Hot Springs Virgima for 1its sixty eighth annual meeting on \on
day Tuesday and Wednesday October 31 November 1 and 2 1935 Ne
happier time could have been cho. en for Hot Springs weather and though
Iuncheon out of doors at the Casino was not alwayvs comfortable there
was sunshine a plenty A total reg tration of 123 members was recorded
—28 ementus and 9> active When to the 13 added the attendance of 107
wnes the total equals or perhaps exceeds the largest gathering the \sso
ciatson has had n recent vears letters or telegrams of rcgret were re
cened from 31 members

At the sentific mectings held i the Homestead Theater on each of the
three mormng  eighteen papers were rcad and in traditional fa hion
freely di cussed by the members The Gordon Wil on Lecture was de
hyerced at noon on the second dav by Dr John F Fnders of Bo ton on
the subject  Obuersations on Certan Viru es Causing Eaanthematous
Direa.es in Man with Particular Reference to the \gent in Veasls

In heeping with the high level of quality always notable in the Chma
tological scientific program soeral actisities began on a comparable seale
the mght before the meeting when the \ashville members were hosts at
a cochtall party 1n the Vurgina Room  \gam in traditional fashion on
\onday evening the members and wives dined together m the Fmpire
Room and Iater danced m the Ball Room On Tue day evemng after
cochtails the members and wives dined <eparately thereafter to be umted
for an hour of entertamnment which even these mnutes m careful detal
could not record adequately The pleasure of heanng Hugh and  Bobby
\organ 1< not easy to come by out 1de of N\ashuille but their hour had
come at Hot “prings and with gmtar and their happilhv blended 1oices
they ang the hest of their wonderful repertorre of Southern <ongs and

pntuals This marked a new high in revelation of memberchip talent
There followed an unusual demonstration of how much can be said by
how many i how hort a time when President Thomas without even
militars &1 oiphine hept each of fine members to a delightful five mmute
discourse—each with an indimdual and different style Dr Jo.eph H
Pratt Dr Chester S heefer Dr Walter B Martin Dr Willam B
Porter and Dr Yale hueelind Following this Dr Thomas Klem pre
ented to Dr Pratt in honor of his many years as a member of the Chma

vy
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tologteal a silver bownl, a gift from some of hus devoted friends m the Asso
ciation Not many evenings have been better spent

Mo account of this meeting would be complete without mention of the
happy atmosphere created throughout the session by the president Henry
M Thomas Jr master of the ight touch and the friendly word Thanhs
also should be recorded for the very helpful work of Dr James P Baker
of neighborly White Sulphur Springs who served as a local comnuttee on
arrangements No meeting of the Chmatological has been more fun and
very few have equaled it

MINUTES OF THE COUNCIL MEETING

The Councill met at 3 10p m on Sunday October 30 1955 at The Homestead Hot
Springs Virgima Those present were Henry M Thomas Jr President James \
Faulkner and Johnson McGuire Vice Presidents Marshall N Fulton Secretary
Treasurer David Strayhorn Recorder John Minor J Edwin Wood Jr Cyrus C
Sturgs Hugh J Morgan Franeis C Woed Robert L Levy and Honard I Jewis
Absent Chester M Jones

It was moved by Dr Faullner seconded by Dr J L Wood that the minutes of
the Counctl meeting held on October 14 1904 as recorded in the Transactions \ olume
66 be accepted ‘Motion carned

The Treasurer s report a3 published herew1th was presented It was pointed out
that the increase 1n cash balance from $64 to §1 069 was due in part to the increase in
membershup dues from $15 to §°0 and to the decreased total cost of the Transactions
Tt was agreed without vote that the dues should be kept at the present Jevel for at
Ieast one more year

Following a report by the Treasurer of both the Prineipal and Income Account of
the Gordon Wilson Fund 1t was moved by Dr Minor scconded by Dr Vood that
the President appoint a Finaneial Committee to review the portfolio of the Gordon
Wilson Fund each yvear and to report recommendations to the Counail Motion car
ned

The Recorder s report was subputted by Dr Strayhorn It was pointed out that
the cost of the Transactions was considerably less than the year before due to the
difference 1n size of the volume There was considerable discussion concerming the
offer of other printing comp ies to print the Transactions and 1t was agreed without
vote toleave the selection of the printer to the Recorder It wasmoved by Dr Tews
seconded by Dr \inor that the Recorder s report be accepted Motion carried

Dr J T Wood Jr rased the question of publishing in the Transactions each
sear a frief statement concerning the histors of the Amencan Chimeaf and Chma
tologieal \ssociation It was moved by Dr Morgin seconded by Dr Levy that Dr
Wood be authorized to prepare such a statement for put lication in the Transactions
Dr Morgan then raised the question of having the Transactions sent to more medical
Tibrartes than those who now subscrite to 1t annually No action tihen

Lnder the heading of communications letters were read by the Secretary from
various org iizations concermng the \ssociation Mo action taken

TIn consideratian of t} e memt ership < f the \ssocration the Secretary reyorte ] that
there were at present 262 members in the following categoriea

Honorary
1 mentus It:
\etine
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The following members had died during the year

Honorary August Rollier Levsin Switzerland

1 meritus Walllam P Finnev Jr Lake Geneva Wi consin

Thomas I Sprunt Baltimore Marylani
Active T Duchett Jones “ew York “ew York
Thomas T Mackie Westport Connecticut

The Counail voted to approve the request for transfer to emeritus atatus 1n heeping
with prow: 10ns of the Constitution of Dr Walter § McClellan Chapel Hill “orth
Carolina

Tetters of restgnation were then yead by the Secretary from the fclloning active
members

Taul B Beeson WarlDarley Charles 3 Did on Chutley J Smyth Lugene A
4t ad Lews Thomas

Tt was voted 1o accept with regret these resignations

The Secretary then read a letter from Sir John Mec\ee concermng the honorary
mem? ers of the Association and their pre ent activities It was recommended by the
Couneil that this letter be read at the first husiness meeting of the Association

¥<planations submitted bv members for thewr ahsence from annual meetings for
three consecutive years 1 ere tlen read by the Seeretary and 1t was voted by the
Council to accept the explanations for at sence as submtte 1

There followed discussion coneerning the place of the annual meeting for 1956 and
1957 The Council confirmed the vote mile a year previously to hold the annuat
meeting 1n 1996 at Shytop Lodge Shytop Pennsylvania on November I and 3
There folloned discussion for the place of meeting for 1927 those locations consid
ered 1n Tuling Hot Springs Virmma Old Pont Comfort Virgma Sun Valley
Idaho Clarlotteswille Virginia Tonte Vedra Club Florida Bilou Mississipp: and
Fomnt Clear Alabama \fter due conmderation 1t was voted that the meeting 1
195 stould be held at Tte Homestead Hot Springs Virgiua on the earliest dates
18 Movember or October that would be available to the Association

Following adjournment for dinner th Council reconvene! at 8 pm and con
st lered the candidates proposed for active memtership 7he following were unan:
mously elected 28 active members

Rolert Austnian Brooklyn New York Harry H Gordon Baltimore Maryland
Herman L Fllebor Altuny New York John C Leonard Hartford Connecticut
Clayton G Loosh Chicago Nhnois Robert L Mason Baltumore Maryland Iemuel
€ NcGee Wilmington D laware Arthur J Mernll Atlinta Georgia Joseph B
Vander Veer Philadelpma Penusylvama

Following the electton of members 1t was moved by Dr Minor seconded by Dr
Morgin_as foltows

A candidate for active membership shall not be nominated or seconded by an off cer
or councillor of the Association Mbtion earned

Tte meeting ndjourned at 11 p m

Respectfully subrutted
Marshall N Tulton Secretary

Fresy Busthess Merrma
The first busincss meeting was called to order at 12 30 pm  Monday
October 81 by the Prcsident Dr Thomas It was voted that the mnutes

of the previous meeting as reported m the Transactions Y olume 66 be
approved The Treasurer s report was submitted by Dr Fulton



TRIASURER 8 REPOR1
(as of Sept 30 1905)

Credit
Balance on hand (Sept 30 1954) s 612
Dues 300 00
Sales of Transactions
To Emenitus Members N 00
To Libraries 200
Refund from Iake Placid Club (Registraition Fees) 3:3 00
Payment for extra cuts in Transactions 185 00
Canadian check exchange eredit 0
ToTat 449488
Delnt.
Honorana (Itecorder and Secretary ) 100 00
Master Reporting Co 338 50
Stationery Printing Iostage and Telephone 38 %
Transactions Vol 66 19x4 2607 31
I ressdentyal Taper Cutter 2300
Banking Service Charges 210
Toran 3409 94
Barascr ox Havp (Sept 30 1920) 1009 54
EITRE A
GORDON WITSON TUND
PRINCIPAL ACCOUNT
3000 U & Savings Bondd Value Sept 30 19
Value Sept 30 1904 $2586 00
Increased Value 8th vear 12 00 $7001 00
20 Shares Standard (1l Co of New Jer ey 26 0 00
(Cost 5/3/01 1160 2%)
50 Shares Cleveland Tlectric Nluminating C 162> 00
(Cost 5/3/o1 1090 62)
12 Shares Continental Can Co 1]
(Cost 11/20/51 519 3)
Balance 1n Savings Account ST .1
Interest on Savings Account 131
Totat R3FC w0
INCOMI ACCOUNT
Credit
Palance on hand (Sept 30 19>4) 161
7 § Siangs Bond Interest 0w
Cleveland T'lectne Iluminating C €57
standard 01l Co of \ew Jera + 100 3>
I m

Contnental Can Co
Interest on Savings Account i
€15 83
Totst
o
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Debit
Lecturer (1)
Honoranum 5100 00
xpenses -4 17 4
Medal (1950) Frgraving (1951) 30 93
Fxtra cuts in Transaetins (1953) 0w
Totar b
Balance on hand ept % 193 301 46

It was moved and seconded that the report of the Treasurer be ac
ecpted Fubject to the report of the Auditing Commuttee Vlotion carmed
Dr Thomas then appomted Dr Richard B Capps and Dr Robert W
Wilkins to serve as an Auditing Commuttee with mstructions to report
at the next business meeting

‘The minutes of the Couneil mecting were then presented In the Secre
tary Dr Fulton

The Recorder 5 rcport was submitted by Dr Stravhorn

RECORDER S REPOI T

Three hundred copes of % olume 66 of the Transactions of the Amertcan
Chmea) and Clhimatological Assoctation for 1904 were pnnted by the
Ambhroce Printing Company and distnbuted as follows

To Honorary members

To Lmentus members 60
To Active members 1
To Litranes 4

The cost of publishing this volume was as follows

Dessr

Te te Amt rose I ninting Company for printiag bnding

and mading 300 copies of 0 pages $2 607 34

T the Vaster Reporting Company 338 5o

$7 Ha 89

Cretiy

Inem from the sale of Transactins

To Emenitus members 20 00

To Libraries "2 00

Layment for extra cuts 155 00 234 00

Net cost of Yolume 68 (1J54) 309 pp > 408 89

Net cost of Vofum 65 (1933) 383 pp 2093 4

Respectfally sul mtted
David Strayhorn Recorder
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It was moved and <econded that the report of the Recorder be ac
cepted Motion carried

The President then announced the appointment of a \ommnating Com
mttee as follons

Dr C Siduey Burwell Chmrman Dr James Bordley III Dr Ru
dolph H Kampmeier Dr Carter Smuth Dr F Janney Smuth

The Commuttee was instructed to report at the second business meeting
\eetmg adjourned at 1 15pm

Srconp BusinvEss MEFTING

The second business meeting was called to order at 9 10 am on Wed
nesday \ovember 2 by Dr Thomas

Dr Capps reported for the Auditing Commuttee that the financial
statements of the Treasurer had been found to be in order and 1t was
voted to accept the Treasurer s report as submitted

Dr Burwell then reported the following nommations as presented by
the Nommnating Commuttee

Presdent Dr Franas C Wood Vice Presidents Dr Franas D W
Lukens and Dr J Earle Moore Secretary Treisurer Dr Marshall \
Fulton Recorder Dr Dawid Strayhorn Councilloes Dr Henry M
Thomas Jr Dr Willam B Bean and to il out the unexpmed term of
Dr Traners C Wood to 1957 Dr Tohnson MeGuire

It was moved and seconded that the nominations be clo ed and the slate
be elected as announced by the \ominating Committee Motion carrned

Dr T Grer \ller suggested that 2 telegram be ent to Dr J Ousley
Aamer Nashville Tennesste one of the hosts of our Sunday evemng
gathermg expressing the good wishes of the Association and regrets at his
mability to attend the annual meetmg as planned

It was suggested by Dr John Minor that the membershp consider the
nomination of candidates for honorary membership 1 the \ssociation

\ote was made by the President of the galley proofs of Rhymes Y erses
and Eprigrams by our honorary member Dr F Parkes Weber which had
becn recenved at the time of the meeting

Dr Thomas announced the appomtment ot Dr Robert I Fevy to erve
m advi ory capaeits concerning the portfolio of the Gordon Wil on Tund
1n accordance with the recommendations of the Council

The mecting adjourned at 9 %0 oclock
Re pectfully submtted

\lirhall N Fulton Secretary
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WITTIAN PARKRER IDN\EY IR
By HINRY M THOMAS JR MD

VWillam P Imnev Jr died on March 28 195> at his home n Lake
Genava Wiseonsim following years of invalidism from Parhin on s disea. ¢
To his many friends Tills death at the age of 66 years «cemed a long
awaited release from phy teal and mental suffening and a release to the
friends as well who e hearts ached miserably whenever some bnght
memory brought Bl to their mnd

The only son of a Presbyteran mim ter who n lus later vears was
Professor of Tngli<h st Tincoln Unneraty Bl <howed his brlltance early
mn hfc and had pa. ~ed the entrance requirements for Princeton Unnerity
at the age of 12 He delaved entening until 14 and after graduating with
honors pent three years at Bewrut Syna where he taught i the Syma
Protestant College

Feeling the need to enlarge i phere of contnibution by studving medi
eme he returned to the Umted States and aftcr completing a year of pre
medical work he entered The Johns Hophans Medieal School From the
start he excelled and Jed his class at graduation in 1916 That summer he
marned his clas. mate Dr Theodora Whecler of Bridgeport Connecticut
Of their threc daughters and two rons one daughter has studied mediane
and one nursing \fter two vears in the Department of Pathology with
Doctors Welsh Whipple and Wintermitz he erved in the Medical Corps
of the Army dunng World War I He then beecame a Fellow at the Mayo
Chiruc in 1919 where his natural interests led lum mto the Depariment of
Medicine

Dr Finney s talents lay along chinical hines and he was an expert diag
0o tician keenly alert to unu ual di ease entities e was greatly re-pected
by s colleagues An mieresting feature of ns medical hustory 15 hus
bibliography I should say of cource his lack of ibliography for as far
as T know he publi hed but two papers one of which reported two vears
work m an \rmy re earch laboratory Beecause his brlltance did not ex
plore ncw or onginal paths he refused to write routine medieal articles or
talk at County \ediral meetings In his spare time he delighted to chal
lenge s fnends on the golf hinks or play chess with cromes with ome of
whom 1t was ncecssary to record the moves by mail to distant parts

He advanced on the staff of The Chime  emjoyed his duties and ae
quired a large climesl experience At the age of 43 years he moved to
Winnetha to enter the practice of mternal medicme 1n Chicago and on

<h
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the North Shore [his <uccessful and pleasant venture was cut short
after a few years by the premature deselopment of Patkincon s Disewse
s efforts to practice in the face of mereasing tremor and dreadful stiff
ness were heroie and tragie

Bill Finey was beloved by his classmates and associates His intellee
tual qualities were partially hidden by a charming patina of warm friend
ship and 2 lively happy <ense of humor He had no faults unle s a1t he a
fault to huve little worldly ambition or a fault to have no false pnde He
was & member of the Society of Cinemnnat: but rarely attended meeting
He was a fine simple man

My medieal associates have provided many objects of personal admirt
tion and a number of dear friends Bill Finney was one of the erhest
adnurations and one of the dearest friends
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THOVMS DUCKRFTT JONES
Br IDWARD F BLAND M D

I Duckett Jones died November 22 1904 at the Johns Hophins Hos-
pital at the age of fifty five of diffusc va.culitis and mahgnant hyper
tension e was born m Petersbur,, Va  deseendant of a colomal family
long di tingur hed 1n medicine Hi father was a phy 1cian his brother 1=
a surpeon a s ter 15 a phy can and two other 1 ters are marned to
phy 1e1ans He graduated from the Virnma Military Institute m 1919 and
recen ed hus medical degree from the University of Virginia in 1923 where
he served as an interne and resident In 1920 he was a Dalton Fellow and
cardie resident at the \lassachusetts General Hospital and thereafter

pent a year as a Natwonal Research Council Fellow with Sir Thomas
Lewis at Univeraty College Hospital in London In 192§ he returned to
the House of the Good Samaritan 1n Boston where he orgamzed the clinies
and the research department which he directed for the next twenty vears
Dunng this pentod he was al o an active member of the Harvard Medical
School faculty and of the staff at the VMax achusetts General Hospital
where under Dr Paul D White s supcrvision he inaugurated and de

veloped the rheumatic fever elimie As a re<ult of hus many and important
contributions he became recogmized internationally as an authonty on
this drase In 1947 beeause of his emunence 1n the field he was ashed to
become the medicat director of the nenly established Helen Hay Whitney
Foundation mn N\ew York City It was with great reluctance that he gave
up his active research career in Boston but the reahzation of the op

portumty offered by his new duties to further the control and prevention
of the diveas to which he had devoted hus Iife left him no alternative In
addition to his many responsibilities i this connection he was president
of the Amencan Rheumat: m Association a vice president of the Amen

can Heart Ascociation and charman of the aswciations Council on
Ttheumatic Fever president-elect of the “ational Health Council prest

dent of the Protein Foundation and chairman of the Commuttee on Plasma
Fractionation and Related Proces~es at the Laboratory of Phyeical Chem

wntry at Harvard Tnnersty and a member of the idvisory Council of
the N\ational Heart Institute

Duckett Jones was many wavs an unusual person s deep loyalty
to hus friends to his associates and to lus profession was hs religion His
hife was devoted to the conquest of theumatic fever and through his onn
efforts and those of countless others whom he 1 pired he well hnew that
\ietory was near at hand i last important public appearance was ax

xlin
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the North Shore Ihis successful and pleasant ventute was cut short
after a few years by the premature development of Pirhinson s Di ewe
hs cfforts to practice 1 the face of nereasing tremor and dreadful stuf
ness were herowc and tragic

Bill Fmney was beloved by his classmates and assoaates s mtellee
tual qualittes were partially hidden by a charmung patina of warm friend
ship and » lively, happy <ense of humor He had no faults unless 1t be a
fault to have hittle worldly ambition or a fault to have no false pnde He
was a member of the Society of Cinannatt but rarely attended meetings
He was a fine simple man

My medical associates have provided many objects of personal admuira
tion and a number of dear friends Bill Finney was one of the earhe t
admurations and one of the dearest friends



IRESIDENT S \DDRESS

Problems of Post Graduate \ledical Education
Br HCARY M THOMAS JR MD
BALTINORE

When last year I was reealled from the supposed secunty of my Pmen
tus retreat to serve as the Prewdent of our Asoeiation I must confess to
extreme pleasure and gratification \o one who appreciates the cordial
fnendlme s of this orgamization could nuss the glow of satisfaction at
being honoured m this way Worthy or not and very humbly 1t 13 a proud
moment to stand in line with the di tingished st of interm ts who have
presided over the Chimatologiea

When m this very hall twenty four years ago I was elected a member
of this society the name was The Amertean Chimatological and Chmeal
Asrociation However at the next mecting Dr Gordon Walson proposed
to amend the name <o as to emphasize the cltnical aspeet of the scientific
meetings This change was voted although a ;:rcat deal of sentiment was
expressed n favor of the name Cl I To many of us
this name has come to sigiify o ociety whose meetings are conducted 1n
an atmo.phere of friend hip trengthened by common aims and interests
an atmo phere free from harsh profeswional amiition and comfortable
m the avodance of ultra sctentifie precision and measurement This 15
not to say that we di approve of clear scientific thmhing or of accurate
measurement It 1s to say I think that we hope to emphasize the add:
tional and not to be lost sight of factors 1 the practice of medicine en
compassed by the term chimeal The patient 1s neser very far from our
meetings Chemusts and physier ts re pond to the challenge of clinieal
appheation

Lest the subject of my remarks this mormug had been treated by ome
former President I read those addressts which T had not actually heard
delnered It may mnterest you to hnow that from their wnting the per
sonality pattern of these Chmatological chmicians becomes cuite clear

Actually this pattern 15 practically identical with the one aseribed to
patients with migrame headaches peptie uleer hyperthyrordism  hy per
tension coronary arters diea e and ohesity These men are exces nvely
modest or o they nwould have one believe They have diplopia in that
<imultaneously they look far into the past and equally far mto the future
Ocea<onally they preach a bit and are a bt pompous There 1s constant
eudence of msecunty leading these Presidents to identfy themselves
with great climeians of carber days whom they de cmbe with apparent
intunacsy and affection in their sddress Whether garrulou ness 15 part of
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chairman of an international panel on rheumatic fever at the Second
World Congress of Cardiology in Washmgton in September It was shock
mgly evident to his friends at this time that he was seriously 111 but only
upon therr msistence did he finally seek medical axd He lived only two
months longer but to the end it must have been a source of deep satis
faction to know that the studies he started a quarter of o century ago and
the interest he spired m others elsewhere had played such a sigmficant
role m the progress of the mtervening years In Boston alone there re
man 3000 patients who recall with gratitude and affection s careful
and kindly guidance through ehldhood rheumatism at the House of the
Cood Samantan and at the Massachusetts General Ho pital
His was truly a dedicated hife
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Biological Course) and approved m prnciple by the Medwal Faculty t
They seemed too exacting to be practical and even President Gilman fore
saw difficulties 1n filling the classes Dr Welch s sud to have surmised
that the first class would comsist of a few women only  Actually these
requirements mav have contributed largely to the remarhable immediate
success of this new unfettered experiment 1n medieal edueation Without
adequate control it ean at least be smd that these admussion requirements
did not <ast the prophewied blight on the new mstitutian

The new tvpe medical school aroused criticism from near and far Its
graduates were pood only for teaching or re earch but learned nothmng
practical You could always tell these graduates 1f they didnt tell sou
first Before many years cJapsed however other medical schools followed
swit 'The contrast between the graduates of this nen type medical schoo!
and the small proprietory old type schools then evstent all over the
country was <o great that by 1910 as one of our former Climatologteal
presidents has ealled 3t the great medical school purge began

The heads of the clinical departments who were dediated to an cnor
mous amount of teachmg fonnd that they could not give the necessary
time to careful superuision of the operation of the ummersity hospital
wards to the teaching and to the adminstration of the department to
say nothing of the medical school itself To provide assstants bnllant
young men were hept on 1n what was called the residency for five or wix
sears until they became superior elinicians and teachers This chef de
elmque type of thing may have been the begining of the long rewidency
traiming program that 1s now 1n vogue throughout the country

Heartened by the sudden upswing in the standards of medical educa
tion one or two great foundations accepted more armcharr theory which
m thiy instance emanated from the prechmcal chairs and provided funds
to endow a few full time chmcal profescorshups As one medical educator
states these po 1tions had been previously obtamable on the basws of
professional pre tige but now were open to young men mterested more
exclusively m teaching and research  One such foundation contnbuted
over the vears ahout one hundred million dollars total m relatively small
parcels to a good many different chools to mitiate this academic move
ment and give it impetus The success of thrs eatalytre contribution 1s
readily apparent when one realizes that now after some forty years of
growth the comhined medical school budgets of this country for one year
alone approaches one hundred muillion dollars Much of thi expense 1s
incurred by the extensie research laboratories which are of course an
essenttal feature of thiy system The lure of these laborytories and the
exeiting stimulation of as ociation with a group of saentific explorers are
more peraug.1ve to many young physicians than the mundane but never
theless gratifving practice of medicine The stimulation filters down to
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the pattern or of anno domin: 1s a nice question Therr repressed resent
ment subconscrously contributes to the length of their orations Grate
fully their ittle johes reliese the ~ombre hue of the mantle of dignity they
assume for the occasion An aceidental moment of thought remimded me
that practically every one of these characteristics had been mentioned to
me at one time or another by my own closest personal obscrier I realtzed
why I had been chosen

This CPP (Chimatological Presidential Personality) 1s to make a pun of
a pugihstic phrase ‘saved by the bell La belle To the Jadies this Asso
ciation ones 1ts reputation for having the most charmuingly gay meetings
Through their presence we achieve a very high membership attendance
Under therr smiles our pleasure 1s heightened We are grateful and glad
that thev come to the meetings and we only hope this fecling 15 recipro-
cated

Tar from the \ssociation of American Medical Colleges and the Council
on Medical Education and Hospitals of the Amencan Medical Assocta
tion I am emboldened to express a few thoughts about medical education
Much that I am about to say 15 known to you, but 1 hope te pont up
certain problems which are current and important

Recently pre medical education at the college level and post graduate
i the resideney traming and practiee level has been discussed and 18
beng studied Tt 15 difficult to find established facts on which to base ac
curate conclusions as to the value of this or that pcdagogical prineiple or
practice but there 15 no lack of literary effort emerging philosophically
from the armchair Even Prewident Pussev when he says that we shall
not know fully until 1980 whether our contemporary ¢ducational effort
has been good  1mphies that 1t will be a «imple matter to evaluate the
college product vintage 1905 twenty five years hence I hnow of no
vardstich for such a comparison One should however he itate to cnttaze
«¢mpirical pedagogy since 1t seems to have led to effectine methods In
fact to some extent our present large and expensive medreal faculties de
pend on high academic standards forced on the founders of an embryonie
mstitution The board of trustees while hoping to open the Johns Iophins
medical «chool was confronted by a hrunken finaneial capital due to un
forescen economue reverses around 1880 When a small proup of Ingh
minded and clear thinking women came forward with the money necessary
to allow the medical ~chool to open they u ed their influencc to cstablish
certain dangerously high requirements To enter this medical school one
must have a Bachelor s degrec mu t have had cortam college courses
<eience and two foregn language  Women mu t be admitted on the same
footing as men  [he course was four years study bofore the M D degree
was obtamed 7The e requirements were based on coursed given at the
Iohns Hophin undergrduate department in Croup Three (Chenneal
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trammg to each mndniduals onn unassisted dovies as b was an
my father « time? The effect of thexr remarks has not been apparent
Until about 1946 rexidency traming was Itmited mostly to the University
conneeted hospitals While m traming  these residents accomplished a
ustful chimeal duty for the ho pital and school and at the same time had
access to their chowce of laboratories Since 1945 the numbcr of approved
rewdencies has increased 224 % and roughly 41o of this inerease has becn
i the approved ho pitals manv of which are University Hospitals
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the student body and maginatne minds are stirred From these labora
tories come professors and also tramed v estigators for the commerce of
mediemne And from this great new research des clopment his come rapid
progress

With the accelerated advance m medical knowledge i all of the pre

climeal and chnical subdivisions specialization became mevitable That
no one spectalist rould handle what we now call a diagnostic survey en
tarely by humself became quite evident and i 1918 Dr Lewellys F Barker
started a series of talks and papers on the subject of group diagnosis and
group therapy The principles which he enumerated nearly forty jears
ago although vigorously opposed at the time are widely accepted now

In the special field of internal medicine post graduate traming has

varied throughout the world and various parts of this country Formerly
voung doctors were grven the opportumts to perform chinieal duties on
the House Staff while mamtaining eontact with the undergraduate teach
mg Thev desveloped shill by repetitine performance 1n an ensironment of
large chmeal matcnal If they had a mft for research they found time to
add this The trend lately 1s m the direction of relieving the resident or
fellow from much of his elinical duties and emphasizing study conferences
and research or as Dr MecCormack puts it treating (it} s an eduea
tional expenence

The Amernican Board of Internal \Medieine was formed rather late in
the general movement of Specilty Boards designed te deternmne m
dividual competence m any given specialty The e Boards are blamed
for many present day difficultics encountered by medieal schools and
hospitals they are <colded for sins they could hardly have committed
and influcnce they do not wield One of the early and vocal enitics of the
whole Board system and n particular the Board of Internal Medicine
was e former friend the late Dr Thomas R Boggs In his Presidential
Address® before the \s<ociation of American Physicians i 1937 he <ad
e the oldest National <ociety of mternsts  have been and are moving
toward a goal of hugh quality 1n the field of mternal mediane Shall we
continue our worh as i the past fifty vears which has accompl hed ~o0
much or shall we jom 1 3 movement to bring about a nullenmium by
foree, with the new evils wlach ever accompany  uch efforts?

Dr Boggs worned lest residency traming be either limited to thow
few provided with <ources of income apart from their personal earming
or the «chool and the hospital be rcquested to supply ths traming He
abommated standardization Dr Al Woods in s 1937 Pre idential
\ddre=s to the Amencan Scadems of Ophthalmology and Otolaryngolopy
direeted his enticisms at the Ameniean Board of Ophthalmology  There
have been everal others Ind they realls hope to leave post graduate

1886 the Climat Togieal wus [Hunde 1 1954

Founded ’
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does the Board find out whether or not he realhh 5 this speeialest® By
exarmations wnce the enterta suggested by Dr Boggs of hasmg the
professtonal quabfications of an ndnadual Judged by hiv associates and
trarhers cannot be put to practical uwe

1 have heard a great many well mnformed rocent residents state that
taking the wntten exanunation was one of their most mteresting expen
ences This exammation represents the rombined effort of the members
of the exammation comnuttee auded by ather Board members and even
occastonally by a dose of repuvenation from youthful sources As far s
wntten examnations go and surpnismgly enough the Beard does not
think wrstten examinations go very far this is a good aud ratber fornard
looking examinstion An effort 15 made to equate the relative difficulty of
this test from year to sear and thus leads to a shght vanation s the pase
g grade The Boxrd 15 comstantly advised by an expert on aeadenuc
exammnations The Ibranan of the Board 1 oom\mctmn with & npumber
of very hard worhing b I an escellent not
to say monumental cervice \bout 1600 csndxda!vs nnnualb take the
sntten cvammation The faifure rate 1 between 40 and §3% ncluding
repeaters

On an average 800 candidates quahby apnually for the practieal ex
smmation In the eardy years this test was confined to two jong cases
rery much as guen by the Royal College of Physietans 1 Great Brtaw
but subsequent modsfieations hay¢ added time for exploriag the candidate s
own specalty s habrts of rcading what medieal persodicals he prefers
what articles he remembers reading recentty and sumidar detads that
make up an internist Many of these discussions are of great interest and
reveal & brilhant meatat eapacty fully eapable of bang tumed tosard
<hinwal medetne but 1n some sases ones whieh have diverted too much
of the chrieal time into research These mdis duats could 1f they chaee
beconse outstanding interniste but vl they choose and should they be
<ertsfied on pure potentialities? In zn effort to avoid the prejudices which
operate for or agamst eandidates in the hands of sy exanuner an addi
tional part of the practical examination has becn set up av which vanous
clsieal and ixboratory exlwints are 10 be marked atcording to a multiple
chowe technsgue The candidates engoy this they have & «ense of secunty
and freedom from stage fright they believe this exammation actually 19
tawrer T'rom analssis by experts m the field of academu evamnation tius
particular scetion of the practical ovammnation s found to test some
facuity other than bedside clinical abihty

From memory I <houdd «<av serv roughly that each vear 33% do not
paw thise practieal teste Lltmately howeser ahout two-thards of oi
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There has been o simultaneous but smaller relative mnercase m mtern
ships and 1t 1s fair to say that the reduction m routine work thus afforded
to each house officer was for the purposc of allowmg him more time for
instruction studs and beginnmg research as well as a little time to sleep
Thus the University hospitals controlled by the professors of climeal sub
Jects have been a major factor m buwilding up ths large system of post
graduate education Meanwhile the non University hospitals which had
or mstituted therr own residency program are finding 1t difficult and often
impossible to obtam house staffs Even with the <ervice of 6000 foreign
tramed physicrans there are still 8000 vacant house officerships A tre
mendous effort 13 bemg, made to improve the educational quality of res:
dencics m <o called non teachmg, (1€ non untversity) hospitals and with
some success Tull time directors of medical education are hemng employ ed
Interesting experiments are already afoot such as the one m which rest
dents are ‘farmed out to non teaching hospitals where they obtam
wide responstbality and concentrated chinical expenience to the benefit
of both resident and hospital The post war crease 1n resideneies and
fellow<hps has produced an unexpected imbalance the correetion of which
requures wise planning

W hy should not the Specialty Boards do somethmg about this®> Exen
the crities of the Board of Internal Medteine sav that some of the members
are mice people \ice but deluded not quite bright and a httle blhind
Actually and quite <eriously the Board is concerned over this problem
While I was on the Board its funetions were sharpls delineated These
were to exanine candidates and to certify those who passed the tests
Certain broad screenmg requirements are enforeed to eltnunate induaduals
who obviously are not and most probably never will be mnternists Careful
constderation s grien to the pos ity of allowing amy reputable grad
uate in medicing to present limself for the exammations without fufilling
further requirements ‘This seemed ~omewhat undigmfied for an ymportant
«pecralty and totally mpractical from the werght of members \lthough
physicrans who have confined their pructice 1o nterna) medione for a
number of years may take the ¢xamination a shorter and more umformly

uecewsful form of traming 15 through an approved rewidency followcd by
two sears of practice Whether or not a residcney 1s approved 14 not
the business of the Board This 1 determined by a counal formed
fcom members of the imencan Collepe of Phystaans  Asocntion of
\mencan Medical Colleges and the Amencan Medical As oaation fhe
Board 15 not mterested 1 whether an intern rotates or vibrates or jut
Inbernates He must huve hid time and apportunity to obtatn hnowledge

and judgement ufficient to become 2 pectile tin mtemul mediene How
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tonard the solutton of this problem the Speenlty Boards tan contabute
smpertant information

RE FPRE NVCES

1 Johns Hophins Hospetal and Johns Hopkiny Unnversity Sehait of Moditine Vot
1 Chesney Alan published 1913 Johns Hoplons Press

2 McCoraack Jamesl  Graduste Medh v Fdueation Seminir Sharp and Dohme
194 Vol YiINumlerd

3 Boors T R Transachions of \ssocsahion of Amencan Physeians 1937
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candidates pass both examunations and are certified It has seemed to us
that the very high percentage of failure m the practical exammation must
mdicate a serious fault i the coucept of post graduate traming How
~ome candidates who pass the rather difficult and very inclusve written
exammations can perform <o badly at the bedside never ceases to eau e
amazement to the examers Our Board hopes to bring to hght some help
ful information on this subject A study of the correlation of his pre
medical, medical and post medical experiences with his behavior on the
wniten evamination and the two phases of the practical and bedside
examination may at least indicate areas of strength and areas of weakness
1n the system The foundation has been lud for a statistical studs tacih
tated by the use of IBM punch cards We realize that m terms of modern
medical education which process of coursc 1 unending the young, dor tor
seven to ten years out of medical school has not reached clineal maturity
Meanwhile to add a simple and hopeful note may I record my bebef
that those candidates who are thoroughly comversant and practiced in
obtaming a good clhimeal hstory and can follow 1t up by a complete
routine brisk physical exanunation which recogmzes deviations from
normal and explores their ramufications and their meanmg such a man I
say will have no trouble in passing the present day practical exammation
The substance of my remarks leads to certain conclusions in a growing
area of medical education In retrospect 1t seems hhely that the modern
renaissance in medical education was triggered by a <omewhat fortuitous
setting of very high academic standards A direct re ult of the new tipe
Unrversity hospital medical school was the development of laboratories
for climrcal research in most subdivisions of all the clinteal departments
The upsurge of medical information led automatically to the highly de
veloped system of speciahzation The residency system begun as an m
tegral part of the clinical management of the wards and <uperyision of the
teachmg of the elinieal clerks has developed into an important new por
tion of medical edueation My experience of stx years of examning 3oung
mtermsts leads> me to believe that many of these residents have mused
the basic grounding gained only from wide chnieal experience Since the
war the amazingly rapid increase m residencies and fellowships m
Unnversity hospitals and appros ed non teaching hospitals hasled to a tem
porary imbalance with various harmful cffects Since the pattern of rest
dency trammg s molded in the unnersity ho pitals 1t scems to me e en
tial that the medical school clinical faculties whose members control thesc
residencies become thoroughly aware of the wide implheations of post
graduate education There 1 great and immediate need for ntegration of

all post griduate education in teachmg and non tcachmg hospitals and
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I« there any rdlation hetwcen the structure of the wlnds and thor
fun tional capieity ? Patholopy as practiced at the autopsy tabl has kft
many guestions about diabetes unanswered The wse of the biopsy as
apphed to many other dieases has been lugedy veglected m the cose of
dabetes The rasens for thus are obuious $he pancreas 13 not roadihy
aadable for opsy and therc are few situations i which a4 strthang, change
in dimbetes may take place In the abscnee of grows dicease biopey of the
pancress nhen the organ 1s veposed at operation 18 wsuatly a ample snd
<afe procedure In expenminia} dibetes and n the pare wstapees of
duabetes associated with adresal tumors one finds eireumst wees i whick
the function of the slands may be tested in a striking, manner Sections of
the pancreas precedng the production of expanmental daabetes and
sectron from human heopwies will be examined m the hght of what the
remanmg 1sTands were able to do after the sections were taken

Figure 1 4 shows an wland of Tangerhans of a normal rat  Thss
speeies 1s not made drabehic by grosth hormone ' but 13 mute susceptible
to alloxan  The rat develops covere but temposary diabetes from farge
doses of rorfreotromn or cortisone® * \o matter how long the adrenal
hormones are given no matter how long the hormongd mbalance and
hvprglyeenmua are contintted  these mlands do not develop hydropse de
generation * Thes have conuderable capaesty for hyperplasiat ¢ When
the admmistraton of adrenat hormones 13 stopped and even when 1t w
continued the glycosuna deappears and the smmal does not hecome
permanently diabctie The 1lands of the rat cannat hy pertraphy enough to
compensate for the gross destruction caused by alloxan or 93 per cent
panrreatectomy but even then the slands which remam appear to mam
tam thew structure

Tigure 1 B lustrates the nlands of a normal cat Onutting technieal
detarls they will be desertbed as evsentially sumidar o those of the rat The
cat rannot be made diabetic with cortisone® and 1t 1y extremely jeustant
to slloxan? However partal pancreatectomy of the admmustrition of
growth hormone? * or massie njections of gluco* seaddy produce
hyperglycema Under alf of these conditions the ilands unlihe thise of

From tte George § Cox Medheal Research Tusttute Univ ss 13 of T (o fvania
thufadelptun

H
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TABIE 1

Responnes of Tun Species to Diabetagenc £ roce tu en

Dt o Rt ce
Diabetes from gronth hormone o len ¥ Eutrapan
Drabetes from ACTH or corty one Yes ? ot pantreatic
Daabrtes Srom slioxan Vet o (1) Tasular
8 erlls breasdown (hydropie pte ) o Yeat
Tsband hyperpls s Markel ¥ 1 Shght )

What 15 knonn of the behavior of the tlands of Langerhins m man?
The lestons at autopy have been studied wnd the msuhn content and
changes s granulation® have been dewenbed There 13 fittle knowfedge of
the whands 1n man in the earher pertods of the dinbetic patient s hie The
hiopaes of three persons whese disbetes was weovated vwith o orders of
the adrenst glands will sflusirate the difficalts of corrclating appearance
and behavior of this organ i man

Figure 2 A stlustrates the 1 lands of a 43 year old weman whowe bistory
has been briefly reported * She had muld dinbetes for one year and needed
15 umts of muhn datly on 8 mantenznee diet On ths remmen e had a
shightly elevated mornmng blood wugar usually about 160 wg per 100 ml
before her speratian The operation vas performed to remove a pheo-
chromocytoma which hiad eauced typrcal symptoms for o years \t opera
tion the biopsy of the panereas (Fig 2 %) howed marked degranulation
or earty hydrome degeneration of the heta cells  \fter operation he
reconered from her diabetes as wdicated by an entirely norimal glucose
tolerance test 6 months after she left the hospital The pomt e that thece
are wlands of 2 patient who recorered completely when the metabolie
strese af the medullary tumor was removed

Figure 2 B i3fram the pancreas of 31 S a woman who alo had duabetes
and & pheochromoeytoma She was 67 years old and diabetes had heen
diagnosed 4 years hefore this aetion was taken 4t first her diabetes was
<ontrolled by diet then msulin was needed when hyperthvrodism de
seloped  After frcatment of thas complication with radicaodine msubn
was stopped  ihout one year bofore operation she began to have the
symptoms of adrenal medullary by persecretion which sncluded parety smal
hypertenaion and inerea g glyeo una ~horth before operation treat
ment with msubn was resumed and 0 units dady were required to controt
the diabetes at that time \t operation 1n December 1933 a meduflary
tumor of the left adrenal was removed ond thes section wa~ taken Thiy
operation was folosed by relief of ker symptoms and 8 retusn of the blood
pressure to normal xents which mmdieated that there were no muttiple
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Fra 1 Normal islands Sf Tangerbans A rat B cat

the rit underpo degranulation hyvdropic degencration aud ultimagely
atrophy 7 Pamanent dinbetes is the result

Iable 1T summarnizes the differcnces in the behavior of those two speencs
The diabctogeme actinaty of gronwth hormone or cortotroptn 14 largely
1if not entirely ostra pancraatwe e mitnre The difference hetween the
actissty of these hormones an these ammals probabhy has nothing to do
with the 1lands On the othcr hand the Tast threc hines of “Table 1 are
et e pones of the 1hind  The mulanty of apperance and the
marhed differences m the behivior of the 1 hnds the ¢ two annnalbs
hould arous the questions and 1he Tibors of Taboritory e tigators
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who had Cudungy syndrome for which hilateral adrenalectomy nas
performed The ection of the panereas was taken at the time of the weeond
adrenalectomy Sy mptoms and findings of Cushmy 3 sy ndromw den eloped
rapidly 11 March 1950 and tn \lay 1993 she was fourd to have duabetes
for which she was grven diet and 50 unnts of snsubn dash I the Lassersity
of Pennsybansa Hospital she was first controlled on a diet of proten 70

fat 70 and corbohydrate 140 gms  and o0 umts of nsubn dary On June
26th the nght adrenal was removed  \fter this the dose of insalm was
gradually reduced to 20 umit< daly even with shght fever Thus smprose
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or accessory tumors Iler dtabctes miproved so that <he was manased
without insulin but her glucose tolerance test was still grosslv ahnormal

In summary a muld diabetic whose di ea ¢ was cvag.erated once by
hyperthyroidism and ence by a pheochromocytomt was restored to her
ongmally muld dubctie state by the removal of an adrenal tumor bat was
not cured hke the first patient (VS) The slands of HS <howad lews
morphological change than the 1 lands of 'S who recovered

Dires 3 A and B how the paucrens of 1 03 sear old woman (A P)
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dubetes There 15 no relation betneen the hnown duration or the sevents
of the diabetes brfore operation and its pictoperatine course In such
patient one ought to distmguth between the improvement o diabetes
and the ~o-called recorery from digbetes We have wwd the reduction m
mubm requuretnent and the reseral to normal of the sugar tolerance test
as cnterta of thee rep Syeh as demand salidatson by the
b« riation of many more patients for much longer penods of time

In the ease of Cu hing s svndrome Sprazue ot 21 ® reported that  Of
the 10 patients who had frank dimbetes before operation 7 had normal
salues for fasting blood upar and no ghreowuna after operation  The
operations wene tolal or <ubtotal adrenal resection and sugar tolemure
tests and other detads are not asafable MceCullagh and  Alwsatost
ate tno patients with Ca hung s svndrome who had  complete chneal
recovers following adrenal surgenn A h the <ame poabilit
for improtement or recovery of diabxtes apphy to patients with adrenal
eortieal hvperfunction

Ihe man ammals may shon different behavior of the & lands at different
times  After partial pancreatectomn or durng treatment wath pitwtary
extract 1n dogs and eats the 1 lands underge hvdropie degeneration and
atrophy  but duting the subsequent permanent phace of dubetes there
may be ne progresion m the sevents of the diabetes even though the
hypergiveemia and ghs cowurta resomble the eonditions of the  pawatne
mrod

Rummars

Biop 1es of the pancreas of three diabetie patients have been viewed with
the ubrequent coure of the diahetes 1n mind  \fter remosvat of a pheo-
chromacs toma one patient recovered from dabetes another mmproved
but i not recover (Pecosery here refers to o return of the glicose tolerance
test to normal Jmts ) A third patsent mmproved but 4l required msubn
after total adtenalectomy for Cu hings svndrome Thee prelimnary
clxerations w man have iwen (ompared sith thoee of evperimental
diahetes m an effort to relate the morphology of the 1 lands ta thewr fune
tional eapacity under various conditrons

[IFRRENCES

TRVl FE ovna 4 Goras W oassLuse B S Dusbetog mse [ fect of
G wth Horm g n the Intact Foree fed Adren seortic trophin Treated Rat
Frdoconologs 40 100-134 1902
Trxrse F D W Afloxan Diabetes Phy sol Fev 28 04320 §368

3 Iwie DT Suereanp B Fuav I 8 asphonzesed ALY A Companson
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4 Fmemuy N B oave Mareiz A Island Haperpla a s the Yarmalh De
san reatiz <l §ar Fnloensolog, 8 277 W% 1941
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ment 1s greater than one might expect from umlateral adrenalectomy and
such a coursc often follows adequate nsulin dosage of scieral weeks
durition In any case both factors were present

On July 12th left adrenalectomy and p tic biopsy were
Post operativelv there was shght dramage from the wound which was
attributed to the pancreatic biopsy Her post operative febnle reaction
was less severe than usual but lasted for 2 weehs She was discharged on
the following regimen —A diet of protemn 100 fat 100 carhohydrate 260
50 mgs cortisone datly and 4 gms enteric coated salt tablets and 10 umts
of NPH imnsulin daily For the last 5 days in the hospital she was free of
glycosuria on this regimen

The nuxed histological appearance of Figure 3 4 and B i one small
sample of tissue 1s related to the following prinetpal events —(a) the redue
tion m msulin requirement by diet and nsultn in a dabetre treated withm
4 months of the diagnosis of the disease 1 (b) the removal of onc and later
of both adrenals (¢) a final need for some msulin on a diet which the
wnters consider unduly large and a mamtenance dose of cortisone In
view of the appearance of the wlands 1t 15 our opmon that cells which
appear to be unlihely to improve (contrast I1g 3) have been releved of 3
Iarge metabolic burden The nondiabetic ought to tolerate the diet and
dose of cortrsone which she 1s taking so that she has not recovered m spite
of this demonstrable improyement

£ 1

D1 cussion

Esummation of a few of the reported cases of diabetes and pheochromo
cytoma (Lable 2) shows that such persons may or may not recover from

TABLI 2
Variable Pespanse of Diabetes after Remoual of 1 heochromacyto 12
—_ : ’
n t i Du f L B R Gl
N Ry Duabet Gpeery ¢ Ta
{prap) (post-op ) P op | Towap | (Foron)
1 1l 3yre 5 mo 152 |0 | Norm
2 12 7mes 7 wks 1045 0 | Nomal
3 13 1 mos 10-80 0 | Normal
3 13 5uks [) 0 | Seenote
5 u 6 mos 0 0\ Normal
6 s W 6m 515 0 | Nomal
T 5 3ame | 10mos 5 PR Yo
W |16 > Wwas 72 7 |eecenote
0 HS PRy Smea | 640 | 0 | Anormal

ts not rep rtel in ease 4 normal 110 Daugirs anliner S an

Tilers nee tes
tes postoperatively

anchnged geveritt of daal f



ANTE RION FETUIT ARY INSUTHICHENGY ASEUDY OF 18 CASPS

fiy I S €HORCE TLChIR Jr MDD avo (by metaiiont FRANK 4 W ADS
MDD ang ISAREY TSIIAFIRRO MD

RUHMOND Ve

intenor prtustany meufheioney n the adult has been well desenibed
by mam pecent cuthorst ¥ It w9 elear that the climcal picture s largeh
that of varahle combinstions of thyrotropie gonadotropte and adrenc-
corticotrope hormane deficencies with resultant fmlure of the correspond
g target glands Potent oral or buccal replicement therapy far each of
these target plands 13 now avadable Succesful management of these
patients 1> guite feasble but riquires carcful evaluation of the vanous
ghndular fuluscs present m each cose Ve have for some time been in
terested 1n the patiern of glandular fardure m pitstary diease and in the
estimation of the Varsous deficieucies present In this paper we vl present
oheertations made on eightecn =uch patents

Matens}

ihe exghteen patients were seen i the Medical College of Virgon
Hoymtals er m the \IcCuire Veterans Adnumstration Hospstal They
con 1 b of seven rases of postpartum piturtwry necross and eleven tases
of pitmtary tumor {ten chromophobe adenomas and ene chromophobe
carcwoma) The relatn e number of cases of each type s of no wgmfieance
for various seasens most obssously beeause the populetion of the 1eterans
Houmtal 1s predommantly male wd furn: hed only easce due to pitustary
tumor Ul the poxtpartum ¢ wes gave a typreaf ustory of omet of symp-
toms following ecsere homorrhape or shoek at the time of chuldbirth
SiX of the pitwitary tumors wete venfied at operation {caes t 4 5 §
8 11) and two at autapsv (eases 3 7) In all erves there was wnequn ocal
oadence of enlorgement of the selta tureics on roentgenogram of the shulf
or of viual field (emstrichion of 1 type to mdieate chuasmal precspre We
omutted from this study certam other cases of ppuent pitutiny m
suffirency of unhnown cause cince we could not exelude the powsbahity
of b pothalamuc damage as the prsmary canst rather than o leon w the
Praitan gland

Oixersations and Dy cussion

Mot of the pertinent data are reeorded i Table IV arsous other obscrs 1
tous made 1 certam casey will be referred to <eparately m the test

Erom the Department of Medioine Medseal Collee of Virginee Hosg yrals and
Vel gire Voterins Ydmim tratia Ho gital R bmend Virgams

4
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DISCLSSION

Dr Howaro P R or (Brookline \fass) Dr lukens presentation 1 most
interesting We have yust had a patient with a large jheochromaeytoma which
surrounde | the norta and was finalhy removed tyuether with one hidnes anl the
epleen That patient re qure | & good fead of msulin during t!e m ntha prece bug
diagnosis and operation beeiuse of kyp crglicemis and glhycosuna Yet now a few
months sinee the operation hie no longer re juires inaulin an 411l eugar yslues are
nsrmal Perhaps & 5 vear period of of servation woul I be necessars hefere a final
wtatement that the diabetic state has been enred 13 justified This rarsea the question
of whetter true diabetes mellitus evists without tt ercditary tackgroun! € ¢
tawnly Dr Tukens report stimulates nl of u who see lubetic paients with  ther
glandular comg licationa make use «f in cpportunity tn rkeeur tap e T}

{ wnereas
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12 TUCKRET WADE AND TALIAFEFIO

Clincal Pucture

The chocal picture of pitwtary nsuffictency 1s seen 1 1ts most typical
form 1n the cases of postpartum necrosis where sv mptoms due to pressure
on surrounding structures do not complicate the picture The history
cases 12 through 18 1s that of good health until the occurrence of sesere
hemorrhage at the time of childbirth Thus s followed by failure of lacta
tion and persistent weahness leading to a state of chronic poor health
Symptoms mclude lassitude apathy coldness dryness of the shin loss of
hindo and faling out, of axillary and pubie hawr or falure of shaved pubie
harr to regron  Complete and permanent amenorrhea 15 the rule although
<ome patients m-y contmnue wregular menstruation for a year or so (cases
13 14) and one of our patients (case 18) was still menstruating irregularly
after 14 years These patients never really feel nell from the time of hemor
rhage but thewr apathy 1s such that they seldom volunteer complaints
and are usually brought to the physician by relatives

The appearance of these patients 1s strihingly similar  Their expression
15 dull and lifeless and often typical of myxedema Where frank myxedema
15 lacking other features of hypothy rordism are <een such as lateral thin
ning of the evebrows dryness and pallor of the skin and often a fine wrin
Lling that may gne a prematurcly aged appearance The pallor 1s out of
proportion to the moderate anemia present and 1s due also to the lack of
capillary eirculation 1n the skin and to a deerease in the melanin pigment
present The drv pallid <hin has been aptly described as havinga ground
glass or alabaster appearance Asillary hair 15 unnersally absent and
pubic hair 1s erther ab ent or markedly thinncd The breasts often appear
full but on palpation contain httle glandular tissue The gemtalia <how
atrophic changes and the uterus 15 small Weight loss 1s not a prominent
feature and most of our patients appeared plump or at least of normal
weight

Where pitwit iry insufficiency 15 caused by tumor (caces 1-11) symptoms
due to pressture on adjicent structures arc likely to bring the patient to
medical attention before the glandular deficiencies become extreme
Vreual disturbance was a presenting svmptom 1 three cases dibete
mstpidus i two and headaches were a prominent complamt 1 ix of the
eleven tumor patients When glandular dehereneis desclop the finding
are much as desenbed abose In males loss of hibido and potency 1s an
early symptom accompanied by progres ne loss of beard and of all body
hair as well as of aullars and pubc hair The external pemtaha may ap

unchanged but the te tes wre usaally <oft and ntrophc

ear
P tmors and alo

Because of the progres ne growth of the piturtary
because of the pres ure ssmptoms produced thew patients arc di covered

much catlier than those with the static pitwtary danmuge following post
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partum neeroes The avernge duration of symptom m the tumor cases
waz 3y sears that of she postpartum eases la vears

Glandular Inlerrelationshep

Tn any 2ttempt ta evaluate the degree of fadure of the thvrod gonad
and adrenals m prtustary nsufficienes one mu t consder posuble mter
relatwonships of glandular faitures It 1= well hnown that hyvpothvrord m
ean produce ympatrment of gonadal and adrenal function In some of our
cases tregted watsatiy with thyrod alone 1t nas pomable to compare studies
befare and after thvroid In fise ca~es where the hepler ¥ obmson Poner
nater testl wag peatine mtially there was no gmficant change after
thirmd  Unnan 17 ketastermd was meaured before and after the ad
mumstration of thyrowd slone m six patients In four women with 17
fetesterond vadues hcdom 2 mg per 23 hours {eases 12 13 13 18) there
nas no <«igmficant rve 1 the figure nhen the patient was recenving folt
Soses of thvrord Two maley (eases 4 and 6) mith somewhat higher wutial
Jevels of 17 hetostcrard howed o <light rise after thyroid In <even pattents
the folhiele strmulating harmone {FRH) titre in the unine was equafhy fon
before and after thvrod The<e obrers ations are of httle ignifirance except
to mdicate that i these patients the gonadal and sdrena) msufficienct
was mdependent of the effects of hypathyroids m

Speerfie Clandular Deficiencies

We undertool, to ¢xaluate the degree of gonadal thyrd and adrenal
falute 10 each potient purely on the chineal evidence then correlated
thiy with the results of varous laboratory tests Thewe rheenations are
fisted tn Table I but the following comments can be made

Y Gonadal Defictency Gonadsl deficteney has been regarded by some as
the first deficiencs to recult from pitwstary damage and s the sime gua non
of the syndrome Conadal deficiencs was quste advanced m all byt three of
our patients hut 1hese three are gotable Pattent @ a man with a pturtan,
tumor hadf had defiute hypathvroude m for 3 vears and had envugh adrenal
deficienry to produce hvponatrenua hut tmpotence was the onhy evidence
of gonadal deficency ¥e bowed normai 2vdlary and pubse hair and some
chest harr norma! gemtaha and had 17 hetosterod and FSH determna
tons withm the normal range Iatient 11 a o2 sear ofd woman with o
chromophobe adenoma of the priuntary  had had amenorthea for 3 sear
but continued to have menopau a} hot flubes for 2 vears after the de
velopment of hvpothyroidm  “nee gonadotropic deficeney 1 women
™ not asaciated with hot flushes 3t b rugrested that n tus patsent
gonadotropre defiesency dud not develop until after the thvroid deficiency
The most strlang ecampie of continwng gonadal function was. patient 19
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who continued to menstruate 3 or 4 times a year for 14 years after a near
fatal postpartum hemorrhage which resulted i <evere thyroid and ad
renacortical deficiency

2 Thyrowd Deficiency There was defimte chmeal evidence of thyrod
deficiency in all but one patient Case 10 a 68 ycar old male with pituitary
tumor had had almost complete hy pogonadism for 15 years without amy
chineal or laboratory evidence of thyroud or adrenal deficency The others
alt showed hy pothyradism of varying degree Most of these patients were
seen before I uptahe and serum protein bound 10dine determmations were
available and therefore the chimeal estimation of thewr hy pothy rordism 15
probably more rehable than the laboratery procedures reported For
various reasons the basal metabohe rate 18 not a good index of thyrod
nsufficsency in pitwatary faulure It 1s well known that the metabolic rate
15 Iow 1n adrenal deficiency and 1t has also been shown that 1t mav be low
m gonadal msuffictency ¥ ' In most of our cases the basal metabohe
rates were quute low, but they did not correlate well with the degree of
climeal hy pothyroidism and tended to remain low after adequate doses of
thyroid had been gren \lso, as reported by all observers the serum
cholestcrol was quite vamable bemng elevated in about half our patients
with thyrod deficiency and normal in about ha'f The <erum protein
bound 10dme and 1% uptake are much better mdices of thyroid deficiency
These tests were done with the more recent patients i this series and
correlated quite well with the chinieal estimate of thyroid deficiency

An merease 1n thyrotd function following the admimstration of thyrord
sttmulating hormone (TSH) has been generally « dered ch terrst
of prtwitary my~edema as opposed to primary my<edema 7 * 1* Quendo
and Stanburv® suggested that in <ome cases of long standing pitustary
fallure the thyrod gland mught become fibrotic and unresponsne to
exogenous ISH and deseribed one such case but httle mention of thes
has been made tn other reports We have seen such a lack of response to
I'sH 1n two patients with pituitary mysedema one case 18 and the other
1 male patient not included 1 this senes becau e the nature of his pitwatary
damage was not determined Tigure [ tlustrates the difference &
uptake 1 two patients v 1th very similar pretures of postpartim pitintary
neero 15 Ca e 17 with a lesion of 8 vears durition showed a good 1 ¢ in
I uptake and al o m  erum protan bound 1edine after recerving 10
LSP umts (2> mg) of TSH duby for § divs winle case I8 with a Teson
of 11 vears duration howed almo t no n ¢ with the same amount of TSIT
It 1» bkely that a Joner peniod of ISH adnun tration would Wltimatehy
stimulate thyrond function  all c1e but the posibihities of such vana
fions 1 Tesponse mu t be undentood af any tandard penod of IS

timulation 1« to be used a ate t
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Fiz 1 Rusteaten the hfference in & hr 17 uptakhe sesponse to TSH stumulation

£ two very murular § atients with postpartum pitustsry necrons It can be presamed

thatth haros I glan 1 of case 18 had un lergone con tderabily more atrupbs 1han that
of vase 7

©

3 Adrenoe riical Defunency Deficiency of the adreaal cortices 1= much
mare difficult to Judge (hnscalhy than are gonadal and thy rmd ansufficiency
Seven of our patients howed obvious sdrenocortieal deficienes with
ezt hypogls cempa or «evere by ponatremea {caven 2 3 13 1o 16 17 18)
Fne showed lesser degrees of deficreney weaually evident only under stress
frases 1 7 8 0 11) “wx were judged to have httle or no adrenal defivrenes
chimeally (rases § 5 € 10 12 14) lowerer laboratory studies indicated
that many of the latter had en signifieant suprarment of adrenocortieal
e The Rabwnson hepler Fouer nater test was poutne m 14 of 16
taws tested Lrsnary 17 hetovterod was definitcdy fow 1 alt eases evoept
patient 9 who had moderately impasred adrenal function but only mimimal
evidence of gonadal deficscney Lrmnary formatdehydogenie corticostesouds
were rometimes Jow  but often m the normal range even where definite
adrenncortial msufficienes wae pre ent Thes 105t 15 not a <sepsitin e index
of adrenal insuffirtency

The effects of VCTH stimulatton on 17 ketosteroid exeretion were
vanable Some of the re-ults are dlustrsted s Fig 2 It ean be wen that
wlale some patients how a prompt rice s 17 heto terod exc retion follow
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who continued to menstruate 3 or 4 times a year for 14 years after a near
fatal postpartum hemorrhage which resulted 1n severe thyrod and ad
renocortical deficrency

2 Thyrod Deficiency There was defimte clmcal evidence of thyrowd
deficieney in all but one patient Case 10 a 08 vear old male with pituitary
tumor had had almost complete hy pogonadism for 15 3y ears without any
chmeal or laboratory evidence of thyroid or adrenal defictency The others
all showed hvpothyroidism of varying degree Vost of these patients were
seen before It uptake and serum protein bound 10dme determinations were
avatlable and therefore the chinical estrmation of ther hypothy roidism 1s
probably more rehable than the laboratory procedures reported For
various reasons the basal metabolic rate 15 not a good index of thyrod
msufficieney mn pitwitary failure It 1s well known that the metabolic rate
18 low 1n adrenal deficiency and 1t has also been shown that it may be low
1 gonadal msufficiency ® ¥ In most of our cases the basal metabolic
rates were quite low, but they did not correlate well with the degree of
climeal hspothy roidism and tended to remain low after adequate doses of
thyrord had been given Also as reported by all observers the serum
cholesterol was quite vanable being elevated 1n about half our patients
with thyroid defimency and normal m about ha'f The scrum protein
bound 10dine and 18! uptake are much better indices of thyroid deficrency
These tests were done with the more recent patients in thrs series and
carrelated quute well with the chnteal estimate of thyroid defietency

An mcrease 1n thyrod funetion following the admumstration of thyroid
stymuiating hormone (TSH) has been generally considered characteristee
of piturtary myxedema as opposed to primary mjyxedema ¥ '3 ¥ Quendo
and Stanbuny®® suggested that 1 some cases of long standing pitwstary
fulure the thyrod gland mught become fibrotie and unresponsne to
cvogenous I'SIT and deseribed one <uch ease but httle mentron of this
has been made 1n other reports ¢ have seen such a lack of respon e to
ISH 1n tno patients with pitwatany medema one ca © 18 and the other
a male patient not included 1n this series beeause the nature of his piturtary
damage was not determined Ligure 1 illustrates the differcnce m |G
uptahe m two patients w ith vers simiar pictures of postpartum pitt iy
neero 13 Case 17 with a lesion of 8 years duration howed a pood noean
I uptake and al 0 m ~rum protem bound 1odme after recervng 10
s P umts (2rymyg ) of TSH datly for § davs while casc 18 with adeaon
of 11 vears duration <howed almost no rise with the xame amount of ISH
1t 15 hihels that a longer period of TSIT admunt tration would ultnnatcds
<tymulate thyroid funetion i all case  but the posabilitics of «ach var
tions 1 Tesponse must be underctood of any standod penod of [SH
<ymulation s to be ed vatest
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unnece< ary for routine uxe Obreniation of the effect of prolonged fasting
on the blood sugar 1 not a ven <en itine index of adrenal impairment
but will cerve to detect any severc i turbance in carbohvdrate metab-
olism

Definste hvponatremia was found in reven patient< (caes 3 7 9 13 1o
17 18) Low serum <odium and chlonde values have been repeatedls noted
mn hypopituitan m by all observers but the finding 15 of con derable
interest 1n view of the growing bods of evidence recently ummanzed by
Gaunt ¢t af* that the adrenal secrction of aldosterone or other sodum
retaining factors 1s not under the complete and direct control of ACTH
Farrell et af* have hown that hvpophy sectomized dogs continue to <ecrete
aldosterone at about two-thirds the normal rate Where urgical hypo-
Phy<ectomues have been performed 1n human beings supportne cortrsone
has always been given <o that 1t 1s difficult to know how much tendencs
there 1s to lase alt \Maclean ef af"* have <hown that hvpophy<ectomized
Ppatients retain salt much better than adrenalectomized patients on the
ame dose of cortisone and conclude that the pituitary 1s not necessart
for the adrenal regulation of ealt balance Why then do thewe patient
with long standing pituitary Jjit develop hy > The
answer must hie 1n the degree of atrophy of the adrenal glands that has
oceurred If the regulation of electrolvte balance 1 an autonomous func
tion of the adrenal cortex 1t mav be unaffected mn the early post-operatie
peniod following hypophyeectomy while the adrenal cortices remam
fairly intact but ket at 8 much later date when the adrenal cortices have
become atrophied This imphes a divoclation between the pitmtar
adrenocorticotropie factor neces.ar for the upport of adrenocortieal
cells and some other unknown factor which causes the ame cells to <ecrete
more or less aldosterone The autopaied cases of revere hvpopitwtarm
reviewed by Shechan and Summers almost all howed <uch marked
atrophy of the adrenal cells that it would appear likels that ans function
of thee cell  autonomous or othernie would necessanls be tmparred
Two of our patients who had had hyponatrema subsequently came to
autopey Case 3 howed vers severc atrophy of the adrenal cortices In
case 7 the adrenals howed atrophy but not as marked This patient died
of pulmonary tuberculoeass after a long wa ting tllness It 1s Likely that
the stress of his prolonged 1liness was an additional factor contnbuting
to the hyponatrerm without surh complete atrophs of the adrenal cortices

The Pattern of Glandular Failure

At this point we may summarze the glandular tatus of our cases a
follow Vot of the eighteen patients thoned defimte evidence of both
gonadal and thyroid deficieney \¢ defimte evidence was found that either
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Fifects of ACTHon I7KS Excretion i Anfenor Pituitary Insufficiency
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Fia 2 Illustrates different types of response of urnary 1 hetosterord to ACTII
1n patients with anterior pitmtary insuffciency

mg ACTH others may require YC1H admuustration for five or wix diys
or longer beforc any sgmficant 17 hetosteroid response 13 seen These
results undoubtedly reflect varymg degrees of atrophy of the adrena)
cortices hnowlton ef al® called attention to this delayed and subrormal
response of the adrenals to ACTH 1n cases of hypopitmitarism of long
standing It <hould be noted howcyver that in some patients the adrenal
cortices mav be re pondmg to \CTH even though therc 13 no ne m
17 hetosterowd ¢xcretion Patent Ia became euphoric and psychotie after
2 davs of \CTH although 17 hetosteroid ro ¢ only slightly and pitient 18
<how ed marhed improsement duning 4 d ws on ACTH with only 2 neglgible
riee 1 17 hetosterord exeretion This may reflect quahtative differences m
the sterouds that the long atrophied adrenal can produce a< well as a lach
of senaitiveness of the 17 ketosterod output s a8 mea urc of adrenocortiil
activity

Severe hypohcama occarred i oonls two pitints (cascs 10 and 17)
Doth of whom had  pontaneous hs poghvcemic coma In the other patient
tlood ugirs were scldom sigmfioanthy low (ven after 19 to 21 hours fist
ing In some eres without hvpoghcoma on fasting msuhin toleranc
tests ! <howed varvmg, degrecs of - hypoglvcemia utirespon nonew but
the te t adds httle to the esaluation of the patint and was con ulered
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0 the admumstration of ACTH brought about a definste return of the
polyuria (Fig 3) It appears that the presence of the adrenocortical druretc
factor 1 necessary for the e of diabetes dus and that its
lows causes the disappe irance of polvuria when the anterior prttary fails
The nticil condition of ca ¢ 8 permatted only fragmentary observattons
on the diabetcs mupidu ~idrenal relation hip is presious <evere polyuria
had sub ded to an output of only sbout 1 htre dailv when we saw him
but he had become very lethargie and almost bind There was no return
of polyuria duning \CTH admumistration but the very shght mee 1 17
Letostermd cxcretton suggested that the adrenals were not capable of
re ponding adequately to ACTH stimulation VW hen oral cort: one acetate
o0 mg daily was gnen the unne output rose to 3 hitres datly The urgent
neeessity for eurgery (ub short thece ob ervations At operatton a large
chromophobe carcinoran of the pitustary was found which could only
partially be removed Post operatisely a mamtenance dose of cortisone
125 mg daly did not cau e return of polyuria We hoped to observe the
effect of various doses of cortisone and of other steroids en the urmne output

but the patient » rapid detentoration prevented amyv further nliable ob

<eriations

Treatment and Resulls

Treatment has conststed of substitution therapy at the target gland Ievel
with thyroid testosterone and cortisone At first we gave cortisone only
to patients with obvious adrenal deficiency but we now believe that at
should be gnen to all pattents with any impairment of adrenal reserie
Corti one acetate 1s given orally 1n the least do e that produces a state of
rea onable well being usvally 10 mg to 20 mg daly ghen in divrded
doses every G hours or every 12 hours When anvy stre ful sittation arses
the cortisone dose must of course be rased many fold wsually to 100 or
200 mg daly If pansea or vomiting occusrs intramuscular cortisone
atetate or intravenous hydrocorticone shoutd be gien De oxycorticos
terone acetate was grven to most of the earlter patients but sinee cortt one
has been used DCA has not been necessary  Occasionally a small supple
ment of salt 15 added to the diet

Desiceated thyroid should be started 1n very small dose of 1o mg to
"0 mg daiby and the do e very gradually mereased allowiny, at least a
month at each dose level bifore mereasing If there 1s any suggestion of
adrenal msufficiency  eartisane should be guen before thyrad 15 begun
We have <een at deast one patient (tase 16) where the admumistration of
thyrod without corts one preipitated & enss of ety adrenal insuffieiney
The final do ¢ of de 1ccated thyrowd gnen to our patients has vared from
60 mg to 180 mg daily

Most of the men and ome of the women have been grien testosterone
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gonadotropic or thyrotropic hormone 1s lost first One case showed scyere
gonadal deficieney without any lows of thyroid function and several showed
retention of at least some gonadil function for a long time after thyroid
deficiency was well established It 1s clear that adrenocortiotrome hormone
15 the last to be lost as the pitustary fails However subclinteal states of
impaired adrenocortical reserve may be present long before adrenal w
sufficiency becomes e ident

Drabetes Insyprdus and Adrenal Tunction

Diabetes mstprdus was a presenting symptom m two patients with
pititary tumors (cases 6 and 8) It 15 of interest that the pelyuna di
numshed as the svmptoms of anterior pitustary mnsuffieiency deyveloped
ultimately distppearing 1n both patients Ihis phenomenon has been
oberved by others® and 1s m heepng with the concept that an ntact
anterior lobe 15 necessary for the occurrence of diabetes imsipidus In case

Effect of ATCH on Dicbetes Insiprdus
Cose § (PG) Chromophobe Adenoma
with - ome Anterior Ptuitary Insufficrency
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tic 3 Panent I G bt veloped diabetes nsipt fus s the fir ¢ stgn of hue
tumor As anterr pituitars snsufficreney develcpel the polyuna b 3
p"ml“: 1 from ~000 cc of mire to 3000 ec dusly This chart Il tafrates the aneren ¢
ﬂ,::‘r:’rl; :uu:u« produced by ACTILstimulation ¢f the a Irenal  The rse in urinary
v

17 hetouterond dunng ACTH a lmimstrat n g4 al > shown
7
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& the admmstration of ACTH brought about a defimte retum of the
palyuna (Fig %) 1t appeass that the presence of the adrenocortieal dwiretic
factor 55 neeesaany for the m of dimbetes wesipndes and that sis
loss cauccs the disappenrance of polyuna shen the antesior pstutan fmls
The entient condition of ease 8 pormutted only fragmentary obwervations
on the diabetes msipidus-adrenal relationsup s previous sexere potyuna
had subaded to an output of only about 1 htre daidv when we saw hum
but e had become vers lethargie and almost bhnd There was no return
of polvuria dunng \CTH adsumstration but the very shight re m 17
kotmlcmd cxcr(txon suggested that the adrenals were not capable of

ly to ACTH stimwul When oral cortisone acetate
0 mp daly was ginen the urine output rose to 3 htres daly The urgent
necessty for susgery cut short these observatons At operation 2 large
<hromophobe caremema of the pitmtary was found which could only
partially be remored Yost operatnely & mamtenance dose of cortisone
125 mg daity did not cause return of polyuna Ve hoped to obeerie the
effect of 3 anous doses of cortisone and of other sterosds on the upme outpat
but the patient s rapid detersoratson prevented any further rehable ob
sersations

Treatment and Resultx

Treatment has consivted of substitution therapy at the targed gland level
with thyroid testosterone and cortisope At first we gasve cortisone only
10 patients with obsious adrenal defireney  but we vow beheve that it
should be gien to all patients with any mmparment of adrenal reserve
Cortsone acetate 15 gnen orally in the Jeast dose that produces s state of
ez onable well being usually 10 mg to 20 mg daly pnen m dinded
doses cvery § hours or every 12 hours When any stressful situation anmes
the cortieons, dose must of rourse be raised mans fold usually to 100 or
200 mg dady If nsusen or ‘omtmg occtrs ntramuscalar cortmsone
acetate or ntravencus hdrocortivone should be given Desosscorticos
terone acetate was s en to most of the earher patieats but aince cortisone
has been used DO A hias not been nacessary  Oceasionalls o small supple
ment of salt »s added to the diet

Desseeated thyroid should be started m very <mall doves of Jo mg to
30 mg datly and the doss vers gradually mereased alfowing at leact o
month at each do e level before mererung ¥ there 1s any suggestien of
adrenal arsufficiency  cortisone shewld he given before thyrawd v begun
Ve have seen at least one patient {case 16) where the admumstration of
thyrord without cortisune precipitated a ensis of scute adrenal msuffierency
The final dose of dewircated thyrowd g en to onr patients has vaned from
6 mg to 180 mg dathy

“Most of the men aud ome of the women have been gt en testosterone
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tonadotrope or thyrotropic hormone 15 lost first One case showed severe
gonadal deficiency without any lo s of thyrowd function and several shoned
retention of at leist some gonadal function for a long time after thyrod
deficiency was well established Tt 1= elear that adrenocorticotropic hormonc
15 the last to be lost as the pitwtars fuls Howcver subcmieal states of
1mparred adrenocortical reserse mayv he present long before adrenal m
uffiesency becomes evident

Diabetes Instpidus and Adrenal I unciion

Diabetes meipidus was 4 presenting symptom mn two patients with
pitwtary tumors (caces 6 and 8) It 14 of interest that the polyuna di
mimished 15 the symptoms of antenor pituitary msufficieney deteloped
ultimatels diappearng 1n both patients This phcnomenon has been
obseried by others$ and 1s 1 heeping with the concept that an mtact
antenor lobe 1~ necessary for the occurrence of diabetes msipidus In case

Effect of ATCH on Digbetes instpidus
Cose 6(PG) Chromophobe Adenoma
with some Anterior Pituttary Insufficency

ACTH 251 IMG5h
soo0 (e

5000 r
3 [-
S 00
3
g 3000
K o
£ ;;
¥ 200|2}
5 £3 3
ot a
woola ) -
ul 3
al Vi
olay, FRA AT = o 35 0 ¥ %0
Doys ——
Py a7 41 w5 s87 4o

P G had developed diabetes msiprdus as the first sign of his

Fl:;ra tl\::::rm.&s anterior pituitary msufficiency developed the polyuna had

L d from 7000 cc or more to 3000 cc dails This ehart aflustrates the 1acrease

bl 1t rut produced by ACTH stimulation of the adrenals The nse m unmary
e O g ACTH admnstration 1 alo show
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Summary and Condlusions

1 A study of aghteen patients with anterior pituntary msufficiency has
heen pre ented The cluncal fetures have beon revsewed and the glandular
failures present 1n cach cave have been analyzed

2 Both gonadal and thyvroid function are impatred early an pituniary
msufficreney and 1t eannot be said from this study that eithor 1 neccssanly
lost before the other Adrenocortical function 14 the 1wt to b impured
as the pituatary progressuely fails

3 lhere 1s considerahle vanation in the degree of atroply of the vanous
target glands and this 1s reflected o varable responses to stumulation
tests with trophie hormones

4 Hyponatremin s a frequent finding m <everc long standing, pitwitary
fallure Since the regulation of clectrolyte balance by the adrenal cortex
1sthought tobe independent of the pitwitary the oceurrence of hyponatreria
m these patients suggests a conuderable degree of atrophy of the adrenal
eortrees

o I adrenocortical deficiency dcvelops i n patient with diabetes
m ipidus the polyuna dimimishes and cventually disappears but ean he
restored by gnong ACTIH or cortrsone

6 Treatment of these patients with thyrod testostcrone and cortione
15 quite successful and will restore most of them to reasonably good health
and activity
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as either oral or buceul tablets, or as mtramuscular imjections of a slowly
absorbable preparation The dosage given to the female patients had
usually been about one third that given as <ubstitution treatment to the
men In hoth men and women testosterone has scemed to merease strength
s well as to restore itndo and potency n the males Estrogens have been
given to some of the women but often caused undesirable bleeding and
seemed to add little to therr over all welfare The usc of cstrogens has
been largely dispensed with in our patients

1 arious problems may anse Patient 3 was found to have old rleumatic
heart dicease with mutral stenosis Even a small amount of cortisone pro
duced heart failure and adrenal replacement had to be omitted m spite of
farrly <evere deficiency He was mamntamed on thyroid and testosterone
for six years but cventually died of heart farlure

Patient 2 developed a duocdenal uleer while recenving cortisone 2> mg
daily Exen with cortisonc reduced to 10 mg daily and in sprte of every
medical regimen  the ulcer resisted healmg Ultimately subtotal gastreetomy
was done under supportine cortisone and the pabient has subsequently
gotten along well on cortisone 10 mg daily

L |! 1 f licatton 1n these chromeally debihtated

patients This naturally complicates the question of cortisone treatment
We have felt that corti~one can be gnen m low dosage if needed but have
also given 1somazide and para ammo saheyhie acid even where the tuber
culons lesion appeared mactive 1wo of our patents 7 and 13 had ad
vanced tuberculosts at the time pituitary nsufficie icy was dragnosed
In =<pite of vigorous chemotherapy both patients ultimately died of pro
gression of the tuberculosts Patient 7 received no cortisone and patient
13 recenved at the most 10 mg intramuscularly every other day

The patients with prtwtary tumors all recerved irradiation This usually
helped their vision but produced Little change m thewr glandular status
In six ca es surgieal removal of the tumor was undertaken becau ¢ of
rapidiy faiing vision Tith supportive cortisone the operations were
well tolerated \o improvement 1 glandular status was noted following
operation but neither was there any evidence the pituitary msuffieieney
had been minde any worse

The over all results of treatment have been gratifymg Of the 18 pa
tients 4 have died two of tuberculosis one of heart failure and one of
etenston of pitwitary carcmoma mto the bramn 71he remamng 14 have
been restored to reasonably good health for periods now up to eight years
Many of them have returned to their former oceupations or to moderate
ehecpmg duties They all regard them elves as marhedly imiprosed

hous
by treatment
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Snmmany and Conddusions

1 v studh of eghteen patients wath antertor pitustars nwufheaeney has
been pre ented The ehinsead fentures hase beuns revieved and the glandular
fasluses present 1 each ease have been anaby zed

2 Both gonadal and thyrod fuvetion are impared carhh mn pitustary
wsaffiesency and it cannot be said from thes study that esther is necessanh
lov before the other  Adrenucortical function 15 the ast 10 be mmparred
ag the pitwtary progressinely fails

3 There 1% conviderable vamition m the degree of atroph of the vanous
tfarpet glwds and this s reflected 1w vanabh responees to stimulation
tests with trophue hormenes

4 Hyponatremm i a frequent finding m severt Jong, standing ptntary
fmlure Since the repulation of tiertrolyie balance by the adrenal cortes
18 thought tobe mdependent of the mtustass the ocewrrenceof hy ponatremua
m thise patients suggests a conscderable degree of atrophs of the adrenal
cortices

5 I ndmnocortieal deficlencey denelops 18 2 patent with diabetes
mapules the polyursa d hes and ntnally disapp but can be
restored by gnng ACTIH ot cortisene

6 Treatment of the<e patsents with thyrod testosterone and cort: one
s qite wuceessful and will restore most of them 4o vewsonably pood health
and artnats

Achnon fedgment

We gratefully arkvowldge the techmeal assistante of Mz Danid W
Mifler M8 Biochemist MeCuire Veterwns Hospital for the speciat
studies done on paticnts from that wstitution which are meladed i this
Teport

RIFIRENCTS

1 fscamuia B T asp lasser [ Summonds diseass s ehnical stndy wirh
sevien of ¥ie Inerure differentsstion from anorexia nerwoss by statistical

analyms of 5% eases 1N of which were proved patbotogicath J Chwm Fn

docripol £ 6o 1947

Witigass R # asp Winmrsvaererx J 1 Treatment of Summonds Duspase

J Chn Endocrtral 530 16K

SuEraaw 711 axnStavess VW The myndrome of i popititanam Quart

3 Med ns 18 319 1689

Famqruagen B F oimmonds diease evtreme msufficency of the adene

Fipophyere A monograph an Amercan L ctares i Endocranology  edited 1y

Thompson W O Sprngfield Bhnow Chades C Thomas publisher 19,0

Tassxis K 3 avo Cavmapow 4 Hipopiwtsnsm studies in prtwten

tumors and Simmond  disea e Ann Int Med 3 669 1903

-

S



<)
[

o

®

©

=3

B

o

=

3

>

5

®

[OR—

o

TUCKER, WAD1, AND TALIAF}FRRO

Coox J E Beav W B Imivgkray M avpFusiex J F Pgstpartum necrosts
of the anterior Jobe of the pitwitary gland Shechan s discase Arch Int Med
87 51 1951

TErRRINS R F asp Rysearsov I H 1ractical aspects of msufficiency of the
anterior piiuitary gland 1n the adult J Chin Endocrimol 10 574 1952
Oetray M H 1 bility of end function in postp hy

ism Bt M J 2 110 192

Witson L A Pitwitarv insufficiency 1in women climeal study of seven cases
Lancet f 203 1953

Petins J P Geraax W J Mav T' B avpWerr L G Functions of gonads
thyroid and adrenals i by popitiatansm Metabolism 8 118 1954
WarttakeR 8 R F ano Winteneap T 1 Diagnosis and treatment of hypo
pitmtapsm Bt M J 2 200 105¢

hoerr G F aspVieintarr C B Hypomtuitansm in the adult New YorkJ
Ned 5 2429 1951

QuEntbo A vany pER WERFF TEV Boscx J J Brow I S anp vav Giuse
H A Postpartum hvpopituitanism (report on 14 ¢ases) Acta Med Scandinav
149 201 1954

Rorinson F J Power M H Avp herier 1 J Two new procedures to
assist in the recognition and exclusion of Addison s disease \ preltminary re
port Proc Staff Mfeet \ayo Clin 16 577 1941

Levyon A T Sanpirorp I Bryan A I hnowrron I asp hocu F C
The effect of testosterone propionate on mtrogen electrolyte water sud energy
metabolism 1n eunuchoidism  Lndoerinology 23 132 1938

PoLtey R L Wmson J A Hammiew T’ D ano Covier W R Testicular
dysfunction physiologs functiona! pathology and diagnesis J Clin I'ndocrt
nol ¢ 577 1942

VWerver 8 C Hamtron H B Terer 1 anpCowin L D Anappraisal
of the radiotodine tracer techmque as a chinieal procedure 1 the diagnosis of
thyroid disorders J Clin Pndoeranol 10 1054 19,0

Queripo A AND StanBURY J B The response of the thyroid gland to thvro
tropie hormone as an mid 1n the differential diagnosts of primary and secondary
hypothyrordism J Chin Frdoerinol 10 1192 1920

1eriorr W H Ievr L M anp Desporouros A The use of thyrotropie
hormone (TSH) i the disgnosis of myxedema J Chn Iodocninol 1f 4%
1951

Iowrros A I Jamer J W Hastwros H o oasp Wrsr R Lffects of prtar
tary adrenocorticatropic hormone (ACTH) 10 panhy popituntarism of long stand
1ng and in mysedemn Am J VMled & .69 19,0

Fraser R AuBrienT F asv Sstrrn P H o The v lue of the glucose tolerance
test the insulin tolerance test and the gluco ensuln tolerance test 1n the
dragnosia of endocrinologie disorders of glucuse metahlism J Chn T'ndoerinol
120 1941

Gaar R REszr 4 4 asp Cmanr J 0 Aldosterone—a review J Cha
Fndocripol 15 671 1955

Farresr G I Pat cnkotn I W asphoieTsky & Secretion of aldosterone
by hy pophs sectomized dogs (abstr + J Clin Endocrinol 16 $2 1925
\acteas J P L1 M € it grT M B Rax B ap learson O I The
adrenal st hormone (gldosterone) in man J Chn In

physological rote of
Jestigation 8§ 901 19

Decwer H © Memeorm J N\ o Tuwomatos J 1 Diswppearance of



ANTERIOR PETUITARY INSUFHICIENGY 23

diabetes insapt Jus after yrogresave an i complets destraction of the prtwitary
pland by metast itre carqnoms New Yngdand 3 Ved 25° 0% 1943

DISCYSSION

Dr Jossv T hine (Baltimore) I would Like to ash De Tueker & question con
cermng terminology Are the casts to whueh you refer 4o be considered snatanceg of
Sunmonds duewse the so-called ptustary crchexia or are you desenbing a different
entity?

Dz Wauaan B Beav (Tons Citv) Doctor Tucker has grven va a very eloguent
presentation { would frhe to strews the dous tmportance of the
entire entity of anterior pitmtary defcieney We must not think of myxedems ondy
and treat just that 1ecause peaple so treated oocasionally g0 1nto anevpected and
even unrecognized \ddisoman enms

I would ltke to ask Dt Tucker tf be has any nation why these patients »ho have

28 ruch ad 1 mad y a8 & person with Addison 8 disense
are completely depgmented whereas the e with Ad higon ¢ diseasr ave premented
This 1nplies t1 at an 1ntaet pituctary 18 peeded Lut ean be tahe 3t any further than
that?

Da Fawers D W Lokess (Bhilafelphia) Have dhe patients miih disbetes
tampedus Whose potyurts beeame milder an 1 ther reappeased whet they were treated
with ACTH greatly weressed therr foo bintake Expenimentalls by pophysectomized
anumale have had therr polyuna weres. ed by foreed feeding Howm does that egree
with your patients?

De Fownarn Rase (Wynnewond) The sdes that diabetes smapdus tends to be
amehnrated fan passs With progre sive meufficiency of the antener prtustary a8
pretty well roated but I am sure thit occamonally both dial etes inmypadus and
antenor jobe deficiencies ean coewst in the same patient

I have seen ane patrent with clasnc Sheehan 3 syndrome nhose progenting com
Planis several months futer were those of dishetos mepidus Oae may only guess
that jerhaps the vasculer thanges [ redeing isehemic neerosnis of the antenor pritw
$ary also anvolved the neurohs pophyeeat region

D C Siover Buew s (Boston) Is the frequency of thas & sowistion of primtary

'y with postp: haye doe 1o the faet that thisia a very common
¢ause of severc hemorrhage or 18 there sometting abous the syecial atate of $h
pimtan at the end of preguanes which makes 1t vuinerable at this time?

DE Wituias NeNEat Nicunsoy (Durham) Temovel Dr Tucher & pres nt1
tion very much tut T was a hittle surprised sud disag pownted w his results tr refation
to the thyraidal uptahe of 12 ~fter the angection of TSH o all but one of ten pa
trents that we have studied we have obstamned « distsnct mad 8utesfactory inerease 1n
the thyradal upteke of I after pving TSH whereas i primaty msxe lema there
%43 B0 response (¢ snere sse m the uptihe of I

The technique use | v us 11 21 follons 10 microcries of 1% was a fmimstered ty
mouth Tuenty four hou s later v court wag made aver the thvroid gland Imme It
atehy followang thr 1 un 13 of TSH was injected and in twenty four howss the dose
of 1 3 was repeuted and agun tweaty £ s howes <iter thes & cand dase v repere of
the eount w23 ma fe

In compartag thys tochmique © 1th the thres houz tast we have fonnd it to | e som
what more aceyrate and 1t has proven tole of grester aid to us In fagt we beheve
that this test 1s ane of the mast vealuable ards w the d fervatiation § erueen printary
mysedema and secondary m e lem s due 4o intesior pitustasy dy sfunction 1 wonder
A Dr Tucker hus used th 33 artient or techngue 10 the study of bia patients
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FEECIROIYTES WATLR  AND NTROGEN DISIRIBUTION
IV MULCOSY ARND MUSCUIARIS OF HUMAN
STOMACH AND COEON

By LAY MARTIY D
BALTIMORF
Introduction

In a previous report! the coneentrations of potasstam in human gastre
Jurce before and zt teryals after were described It
was noted that dung histanune stimalation of gutric steretion potasaum
saned directly wath nereasing coneentrations of hydrochione aeid and
msersely nith sodim and mtrogen It way suggtsted that the mare ele
vated coneentration of potassum durmg histamme stimulated by dro-
chlorie acd <ecsetton may be a function of panetal gland actnaty

It seemed of mterest to determune the concentration of thewe and other
electraly tes in the murose and muscalarss of the storeach and eolon of man
n hope that such date might fead to more baswe mtcrpretations of phys
0togy of gastric secretian

As the probainlity of obtamnny, tissues from normal human stomachs
less than rare and the opportumty of obtunng them from patients operated
upon for peptie wleer m & large hovmtal 15 gyod such tissues were sefceted
{or anatyses The gastric mucosa and mu culans of patients with duedenal
ufcers are freqnently conudered as normat on histologic examination and
the <ogments of rolons provimal to areas of caremomatons dependration
are often reported as normal by pathologets

The present study undertakes the anabiaes of mucesa and mauscularss of
human stemach and colon with respect to water nitrogen  phosphorus
chionde sodism ealoum and ragnestum for which no reporta hase
been found i the hterature Reports of ~imalar analy<ey 1 ammal are
searce and meomptete They have been wel} summanzed i Vannery s ad
murable review  Those made i stomach mueosa of rat and robbit® + differ
and thosc of the dog® revemble the values bere presented Previous ostt
matwns of cafomm and magnesium 10 mucosi} gastro mtestinal trsues
were not found m a studs of the Iitcrature ? ~everal analyses of smooth
musrle have been reported n different ammals* 20 2 T those referning to
the resting rat uterns® most ddoseh approumating data in thas report

The speamens for anehists were obtamed durg opoations on

Withizetmcalw 1 tn e f Daroths Wagner and Harry ¥ ¢ erberg
Th expea e of thy mve t g 03 wer defersed by The Yernon Tanlor Tuni

2
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Dr Hesry M Trowas Jr (Baltimore) Dr Tucker Iwould like to ask simp)y
how large a dose of thyrouin did vou give without obtmimng any change sn the basal
metabolic rate and did you produce 1M evidence of by perthy ro1dism in this work®>

IR H ST Ceorce Treker Jr (Closing) Dr hing the matter of terminology
has caused much discussion We use the terms  postpartum neerosis of the pitwtary
and  Sheehan s syndrome interchangeably to refer to those cases wWhich follow
hemorrhage or shock at childhirth  Sheehan s syndrome 15 one partscular type of
Simmonds diseise We do not ike the term Simmonds cachexia because most of the
patients ate not cacheetic

Dr Bean we do not have any new answer to the matter of pigmentation Ve have
attmbuted the pigmentation of Addison s disease to the excessive production of
melanoci te stimulating hormone by the pitustary and have thought that the Jack of

m pituitary y 13 due to lack of this hormone The melanocy te
stimulating hormone or MSH closcly parallels ACTH We have seen pigmentation
develop 1 patients receiving ACTH and have seen our Cushing s patients become
more deeply pigmented after subtotal adrenalectom) when ACTH would be 1n
creased The giving of cortisone to the Addisoman patient seems to lessen the pig
mentatton Everything that we have observed seems to fit with the theory of pitwm
tary melanocy te stimulating hormane as the cause of the piymentation

Dr Lukens about the food intahe during the admitistration of ACTH while I
have no exact figures Ithink it s fairly safe to say that these patienta did eat more
Ccrtainly they felt better and I feel sure that their food intake was 1ncreased

I was interested in Dr Rose s remarks about the patients with postpartum pitut
tary necrosis who developed diabetes insipidus We have not seen this It must not
occur very often Certatnly 1t 13 much more common 1n the tamor cases where there
18 the additiona) factor of pressure on hypathalamic necve tracts

I would not want to say that diabetes nsipidus cannot oceur in the presence of
antenor pituttary insufficiency but from our tno cases and from other sinlar cases
n the hiterature the anterior pitmitary deficiency seems to make the diabetes 1n
siprdus much less severe

Dr Burwell asked about the state of the pitmtars gland 1n women at the end of
pregnincy an{as to why the giand 1s more vulnerabfe at this time Dr Sheehan has
given this possible explanation The pituitary gland 1s known to become byper
plastie and more vascular duning pregnaney Since the gland 1s encased m a ngd
hony compuartment that cannot expand the swelling of the pitwitary must cause an
increased pressure within the gland This would require a higher blood pressure to
maintain blood flow 1nte the piturtary Under these conditions any drop in systemic
blood pressure might greatly impur the blood flow nto the pitwitary and cause
1schemic necrosis

De “icholson we have done 21 hour radicactive 1odine uptakes tut not on these
particular patients In our hands the 5 hour uptake has heen Just 04 reltable and 15

somewhat stmpler particularly when treating outpatients It may be that with 2
Aufer at techmque you could see an easher mise 1o uptake after TSH but I am not
o sure about that It seems reasonable that after years of atrophy some thyvroid
s simply will not be able to respond to TSH stimulation v sthin such a briel

ar ta the delayed responses to ACTIH of some of

Fland
period of time This 15 quite sumil

1ong atrophied adrenals
ﬂ‘eDr ’%hm‘nns oar doses of thyroid were for the most part 60 to 170 mg  sometinies

d nse butit
1y 1did not mean tomply that the BUR did not nise It did
mou,l’:]gr::‘;crlmm from ~40% to —20% or  20% The results were unpredictatle
::d dud ot correlate well with the chnieal state of the stient
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analy 3 was prepaved for histologi study Two pstholopsts routmely
examined the sections and de cribed thew findings Later on they wert
reviened by tvo other pathologists who hindly recarded thur 1mpressions,

At contement times the frozen spreimens sere dis ided 1580 segmunts for
weighing drying and astang,  Shqnots nere selected for mtrogen for chlo
nde and for phosphorus sodmm, potasium  calewio and magnesmm
analyses Dry g was done 10 an electrie oven atYo C for forty ~cight hours
and the difference betsecn the weights of the fresh and dried tissue 15
consithred to yepresent waler tontent of the tisue Dred matenal, i
mimmal amounts of 0 6™ by drochlene atd was ashcd 1 platsnum dishes
at ,00° C according to method of Hovard # Iat content was dotermmed
after thren cther washmngs of the dred material on three spemens of
mucosa and two of musewlans Lstimations for blood content were not
made

Nitrogen was detcrmined on frozen tissue by a modified hieldahl me thod 7
Chionde was detcrmwned on an aliquot of fresh tissue by method of \an
Shyhe and Sendroy ¢ Ashed matenial tested untsl free {rom orgame matter
vas thiuted to 50 or 100 cc  necordimng to <emple and stored frozen sn
sealed contamers for o tsmation of phosphorus sodmm potasaum calamm
and magnesam  Phosphorus was determmned by the Lmbrert® modifica
twan of the wethod of 11ske and Subbaros ™ Sodmum and potassium were
quantifiecd by mcans of an American Cyananude Company ¢ experimental
internal fame photometer equipped with a cortueg fntted pyre filter
Caleatim nas determned by the Clarh Collip™ modification of the hramer
Irsdall method and accordmg to techme de enbed i Metabahe Vethods
Fhe supernatant fwd remammg after calerwn preaipitation s as wtihzed for
magnesium determmation by the method of Dennys® and that of ke
and Subbarow * Catwons of the last five of the stomach treyes and the
five colon trsaes were Tun n duplicate and the avernges are reported

Results

Tho data 3s prevented sn terms of wet tiwue for ewe of companson to
thove of other investigators and becan ¢ the reoder obtamns an easier
somprehension of the results in torms of fresh fissue Tats ag estimated in
three gatrie mneosae ayeraged 0 8 per cent of frish tissie In two smooth
muscle colon speeimens 1t averaged 2 5 per cent of fresh tix ue

Mura ¢ of Stomack and € elon

A detadded porteoval of the dat 1 and tts statystzea) dreatznent is shovwn w
Table T is the concenteations of 10 N P €l N\a h C: and Mg the
anbrum and w the fundus of stomach mucosae are within confidence hm
tts af therr resprctise weans the ateragesof the eighteen mucasal stamacel:
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patients in The Johns Hophins Hospital Lach patient was 1n a fasting state
for fourteen or more hours Tissues were selected from the antral and
fundie portions of the distal <egments of stomachs partially reseeted for
duodenal uleer (8 patients) gastric ulcer (1 patient) sarcodoss (1 patient)
who came to operation with the misconception that a2 hidden uleer was
the cause of repeated hematemests Colon tissues were obtained proamal to
malignant grow ths Customary preoperatts e injections of morphine sulfate
mg 10 and atropine sulfate mg G were given to each patient Anesthesia
for cach patient consisted of 2 combination of sodium pentothal, tubo
curarine hydrochlonide and mitrous ovde with oxygen During the period
of operation each patient recerved by vern 5 per cent glucose approumately
750 cc None recewved salime I'wo patients durmg subtotal gastrectomy
and three during colon resection recenved 500 cc whole blood durnng the
later half of the operation

Serum chlonde and CO estimations nere made on o patients prier 1o
operation Chloride varied from 103-106 CO, from 23 8-267 meq/l
Sodwm 1on as estimated on two patients was 140 meq/l None of the
patients m this series were hknown or considered to be n electrolyte 1m
balance

‘L he follow ing concentrations of water and ¢lectroly tes 1n plasma are used
1n calculations for hustochemical tables HO = 930 gm/l, P = 21 Cl =
100 Na = 140 k = 4 Ca = 5 and Mg = 1 8 dernved s mullequn alents
per liter of plasma Therr concentrations as referred to ultrafiltrate were
computed accordmng to the equilibrium ratios of Vlannery 2

7 he resccted portion of the stomach or colon was freed from adherng fat
and connective tissues and opened promptly after removal from the
patients The stomach was opened by nciston along the lesser curvature
except m the case of the gastric ulcer which was opened at the greater
curvature Blood and gastric juwes were absorbed during gentle contact
with ashless hiter paper Specimens for analy«ts were selected from repre
sentatnve areas of antrum and fundus and the mucosa was separated from
the musculans along the facile line of (leavage Both tissues were frozen
directly afterwards Chemically clean glassware was used

The proximal portion of the segment of colon removed at operation was
selected from analyses It was opened along the longitudimal axis Any fecal
contents were removed by 2 gentle stream of tap water and the surface of
the mucosa and serosa gently blotted with ashless filter paper The muco a
was separated from musculars and both tissues were frozen

Stnps of keletal muscle were obtuned during operation from four
patients (rectus abdominalis) They were treated smilarly to smooth

muscle and frozen

That proportion of each specimen which was not needed for chemical
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<peeimens exeept one which 1y from the same stomach I this represents
water losg dunry mangulation of tssue concentrations of electrolytes
rhould be hugher than recorded

Matrogen coneentration of mucosa {Table I) 1s Jess than i <keletal muscle
Tt 18 <bghtly more concentrated m colon than mn stomach mueosa Xt docs
not \azy e concentration nith phosphorus or potassam
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ratir 1233 10 ftrafiltrate tndicated by d egonal Line Ulteabiltrste eafeutated frim
serum electralytes and water (21
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tissues may be a satisfactory representative of each group Calaum m
statistically significant amount 13 more concentrated mn the antral than m
the fundic mucosal tissues of the stomach however, the small number of
tissues analysed for the 10n and for magnestum may be better represented
by the means of the combined mucosal group T[hus the mean of the
concentrations of stomach mucosa are HO = 790, \ = 239 gm/L wet
tissue P =317, Cl = 626 Na =805 Kk =602 Ca = 77and Mg =
73 meq/L wet tissue Comparison of these data to those of the five colon
mucosae reveals certam differences In this tissue the mean of the concen
trations are H,0 806 N 249 gm/I wet tissue P 621 CI703 \a 1097,
1L 603 Ca 152 and Mg 126 meq/L wet trssue In the colon the range of
chloride 1s 40 to 93 meq/hg in the stomach 49 to 73 4 meq/hg Sodiumin
the colon ranges from 7o to 180 meq/hg and 1 the stomach 662 to 993
meq/hg

The concentration of potassium 1n mucosal pecimens 15 considerably
excess of the amounts rported m connective tissue'® 1 Phosphorus
15 also more concentrated 1 the current amalyses than in connectiie
tissue 17 1% That the ratio of the means for phosphorns and for potasaum
m stomch mucosa 15 0 52 and for the mucosa of the colon 15 1 03 may be of
signtficance 1 gastric secrction An mtracellular transport of chlonde or
bicarbonate could be a means of balancing the negatively and positnely
charged 10ns

Calerum and magnesium concentrations m mucosal twsues are greater
than mn ultrafiltrate both 1ons arc notably more concentrated m the colon
than m gastric spectmens Whereas there 1s more calcum i the
antral than the tundic mucosa of the stomach the amounts of magnesum
in antral and fundie stomach mucosal speermens are not appreciably dif
ferent

Caleum and magnestum have been reported'® m ribbnt tendons m con
centration approximating the present analyses of mucosa In humtn and
dog shin' 9 which are partrally connective tissues concentrations of
Ca 21 2and 303 mm’L and Mg 27 and 3 mm L have been reported
Concentrations of the e 1ons 1 glandular tissue have been reported as
follons pancreas '—caleum 8 and magnestum 14 Saln ary —caleum 9 -
1 estes—calelum o and magnesium 8 ? n another Tectes * sertes—calenmt
17 and magnesium 10 as meq Ry, tissue An analvses of hver i reported !
for calerum 2 and magnesium 310 meq [ mtracellulyr water

The water content of mucosal tissue varies from specimen to specimen
but approaches 800 gm/L tissue The highest and low est results are 826 and
740 gm L The latter s substantially lower than water content of other
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pecimens except one which 1s from the same stomach If this represents
water loss duning mampulation of tisue, concentrations of electrolytes
should be lugher than recorded

“itrogen concentration of mucosa (Table I)1sless than in sheletal muscle
It 13 shghtly more concentrated m colon than 1n stomach mucesa It does
not 1ary i concentration with phosphorus or potas mam
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Sodwum Chloride Ratio

Sodum and chlonidc ratios in the mucosa of the stomach and colon are
depicted m Tigure 1 It 15 evident that the majonty take positions near a
line from the point of ongn to the pont representing sadium chlonde ratio
of ultrafiltrate The points above the line represent an excess of sodium and
below an evcess of chlonde with respect to the proportions of the wns
ultrafiltrate

Asmall cxcess ’ chloride 15 present 1n 2 antral and 2 fundic speeymens 1n
colon tissue soditm excess 1s noted in four Antral and fundic tissue ratios to
the same degree approach the ‘ line  of ultrafilirate In consideratron of the
hmtation of hydrochloric acid production to eells of the fundus of the
stomach ths findimg has elements of surpnse It 1s also worthy of note that
the mean potassium concentration in both stomach tissues 1s approvimately
equal

Intracellular 1ons

The concentrations of sodium and chloride m the proportions of plasma
ultrafiltrate, are caleulated as grams of extracellular water required for exch
10n (Table I) Caleulations are based on the assumption that chlortde, with
appropnate amounts of sodium phosphorus, potassum, caleum and
magnesium 15 extracellular In esttmating grams of mtracellular water the
lesser of the chloride or sodrum 1alues are deduced from grams of tissue
water The mtracellular concentrations of phosphorus potassium calerum
and magnesium are caleulated after reducing from their tissue concentra
tions the amount contained 1n the extracellular phase of tissue water

Intracellular concentrations that constitute a physiologie state are dif
ficult to assess In ten mucosal stomach specimens and two of the colon the
calculated values of cellular potassium do not differ substantially from the
proposed normal values m vaned tissue 2 The function of potassum cal
eium and magnestum 1 glandular tissue 15 at best hy pothetical and as the
proportion of the indiidual 10ns 1 u free or bound state 15 unknonn the
measure of phy 1o0logic cation concentrations cannot now be assay ed

Intracellular concentrations of phosphorus of the stomach mucosa and in
the mucosa of two coluns mmplies an amon deficiency unless another
negatrvely charged 10n enters the el

In stomach mucosa the mtracellular concentratron as caleulated of
caleium ranges from 10 2 to 23 2 and of magnesium from 17 to 40 meq/L
mtracellular water In colon mucoss the concentration of caloum and
magnesium cannot be caleulated m thice tissues as there 13 srﬁan or no
intracellular <pace In the other tho speeimens caleam s 117 and 29

and magnesiam 28 and ol meq/L ntracellnlar water
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Hstology of frssues

An evaluation of the chemrral dats s of greater wpmiianer When the
relatonship of mtraceBular water and electrolyte concentratsons to the
1t topathology of wadividual tssue 1< available Nt stomach and fve
colon mucosal specmit us wre consule red to have normal histolopse chararter
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Sodium Chlorde Ratio

Sodium and chloride ratios in the mucosa of the stomach and colon are
depicted 1n Tigure 1 It 15 evadent that the majonty take posttions near a
Ime from the pownt of origin to the pomt representing sodum chloride ratto
of ultrafiltrate The points above the line represent an excess of sodium and
below an excess of chlonde with respect to the proportions of the jons m
ultrafiltrate

A small “excess chloride 15 present 1n 2 antral and 2 fundic spectmens 1
colon tissue sodium excess1s noted n four Antral and fundic tissue ratios to
the same degree approach the hnc of ultrafilirate In consideration of the
hmitation of hydrochlore aeid production to cells of the fundus of the
stomach this finding has elements of surprise It 15 also worthy of note that
the mean potassiim concentration in both stomach tassues 15 approumately
equal

Intracellular 10ns

The concentrations of sodium and chloride m the proportions of plasma
ultrafiltrate are calculated as grams of extracellular water required for each
10n (Table I} Calculations are based on the assumption that chloride with
appropriate amounts of sodmum phosphorus potassium caleum and
magnesium 1S extracellular In estimating grams of intracellular water the
Iesser of the chloride or sodrum values are deduced from grams of tissue
water The mntracellular concentrations of phosphorus potassium calelum
and ma nestum are calculated after reducing from thewr tissue concentra
tions the amount contained m the extracellular phase of tissue water

Intracellular concentrations that constitute a physiologic state are dif
ficult to assess In ten mucosal stomach speamens and two of the colon the
calculated values of cellular potassium do not differ substantially from the
proposed normal values in varied tissue ? The function of potassum cal
cium and magnesium i glandular trssue 19 at best hy pothetreal and as the
proportion of the mdiidual 1ons 1n a free or bound state 1s unhnown the
measure of physiologic cation concentrations cannot now be assayed

Intracellular coneentrations of phosphorus of the stomach mucosa and m
the mucosa of two colons imphes an amon defiency unless another
negatnels charged 1on enters the cell

In stomach mucosa the mtracellular concentration as caleulated of
calerum ranges from 10 2 to 23 2 and of magnesium from 17 to 10 meq/I
intraccllular water In colon mucosa the concentration of caleum and
magnesium cannot be calculated 1n three tissues as there 15 -mlnll or no
lular space In the other two specmens calerum 13 117 and 29

ntracel
! 8 and o1 meq L mtraccllular water

and magnesium 2
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phorus potassum  calenim and magnesium would be contamed within
conpectne tissue and 11 tomse equbbnum with hmph and plasma The
requerements of thiy hypothesis arc fuifilled by the rome intraccBular pat
terns of ten stomach and two colon mucosie m which the concentration of
potassiuny 15 within hmts that are consudered normal In twe of these
tissues oecasional foer of round cells are noted on microscopy

Taght mucosal trosues require extracellnlar space of such dimensions that
intracelfular potassmum of not bound to ccltular constituents nppears
wnreasanably concents wed In these trsaes all but one of which presented
abnormal hntology seme (hlonde or sochum or bath are presumed to be
ssitsacellular This suggests & pre «ecretory or secrctory metabole state

The undetermined amount of ehtonde in gistric tubnles and (hiende and
sodwm an the faveolse and adhenng to the mucows membrane myv be
dedueted from the concentrations af the wons thus disunihing the eal
ndated extracelinlar and wereaany, the mtracelular phases of stomach
mucosal tissues

It appears reasonable that ehlonde or sedium may be bound by ex
tracelluler orgame compounds or enter the cells of the pastre tubnles
Towerer recent stuches® show that nt the Ph of verum thewe wons are
not bound by protems of ronpectine tisne lurthermore  Bensley ©
Lason® and Corsh® have not been able by histochemual techaws to
demonstrate chlorde m panetal teils 8y ther different techmes cach has
resealed abundant amounts of (hlonde m adjacent conpeetine s and
some it zymogen cells and the fumen of gastric tubules

That chlonde and alse sodm onter the lumen of the stomach by trans
part aero<s the panetal and other cells or via spaces between them 13 ob
vious The data presented suggest that the mereased gastne secretion
assosated with peptic uleesations mas be wn part evplaned by the o
dence that chlonde under the stimulus of pathology or the adapta
tion to stress or both entcrs cells of the gastne tubules espemally the
panetal

Colon mueosa does not as rexdiy adapt itselfl to the conception that
glandular cells repre~ent the mtraceliular phase and onnectine tissue the
extracellular phase In three of five tissues the concentrations of chlonde
and sodium 10 proportions of extraceifufar filtrate leave no mtraceliular
space Therefore m these t1ssues 1t sppears that undetermined amounts of
sedwim ehioside and other wons may be i transit through eprthehat cefts
It 15 difficult to concenve that an absorbing membrane aets othrvieg
espersally 50 sshen 1ons Jemve the gut aganst o concentration gradunt »

In tw e colon tissues the Tmits of extracelhalar space are consenant with
reasonable conventrations of mtracellular sons It 15 euggestive that the
Iatter may be resting, and former getively absorbing trssues
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1stics (Table IIT) N\ine <pecimens reveal evidence of histopathology the
single tissue—antrum with abundant evidence of sarcoidosis the antral
and fundic specimens from the patient with a gastric uleer, both specimens
from patient (LeB) with an ulcer at the pylorus (classified as duodenal)
and the antral and fundte specimens from a patient (W B ) with 2 duodenat
uleer and the antral specimens from two patients with duodenal uleers

"Lhe greater proportion (seven) of stomach mucosal tissues with normal
histoloic structure are identified with tissues 1n which the intracellular
phase contains three hundred or more grams of tissue flud In these com
partments potassum yvalues range from 162 to 190 meq/L In one fundus
specimen  histologieally normal potassium concentration m a small 1
tracellular phase (211 gram)1s 172 meq/L 1o this group of tissues may be
added two tissues from the same stomach (W B ) with evidence of slight
to moderate mfiltration of round cells mn focal areas and in which potassium
concentrations are 188 and 202 meq/L imtracellular water

These daty are consistent with the hypothesis that chlonde with ap
propriatc amounts of sodrum 1s restricted to the extracellular phase of fissue

In the rcmammg normal specimen which also has a small intracellular
phase potassium concentration 1s caleulated as 322 meq/L mtracellular
Water

In <even stomach mucosal with mie hologie changes, the
size of the intracellular space 15 less than three hundred ce and potassium
concentrations are clevated 212 to 380 meq‘] In these tissues the evi
dence of tubular cell abnormahty 1s hiumted to small areas or laching
No evidence 1s presented which may be mterpreted as nterfening
with ther sccretory functions—1 characteristic which 13 well attested

chimeally

The speaamens of colon mucasa are considered as histologieally normal
but high chlonide and sodam concentrations in three either negate 1n
tracellulir space asin two or so restrict it that its potassium concentration
15 excessive Inthe tnoremammg pecimens the concentration of intracellu
Jar potasstum 1s 116and 121 meq I which s consistent with the assumption
that chlonde 1s an extraceltular 1on

IHistochemical Considerations

Stomach mucosa may be consdercd as drnided amatomically nto twa
major parmmnsfglnndulnr cells and connectrve tissue Irom conader
ation of date here presented 1t s sug.ested that chemically 1ts glandular
phasc mav be referred to as mtracellular and 1t$ connective tissues as ex

tracellalar Thus chlonde with approprate amounts of sodium  phos



FUECTROLATES WATER AN NITROCEN I8 ST0UACK Wo cotas 39

m the colon musculiture are remrhably ahke ‘lhere 1 however, a
statssticath mpmficint greater amount of calemum i the antrus than
the fundus The values for calesumy? arc somenhnt groater than thowe re
ported i smooth musc of frog and uterus of the rat and magnesium 1
fees eoncente tted o human gastro mtestinal muscle than sat uterus
Smndf amownts of magncsium sre reported . one antea! fundse and colon
trwstie for canses which arenct apparent but appear torepresent actual con
ditions witan the musele tiwue This vs surpnsing {or it 3s thought that
mist 1 eells tend to retam this won
Sodrum-chlonide Refio

Turther clanficatson may be obtamned from the dipersat of posmts m
dieating the sodwmn chlonde ratio of wmonth musele tirate 1 selation to
the sedmm chlonde ratio of ultedfiltrate (11, 1) Some pomts fall directls
on the ine connectny,, the odwm (hlenide ratio of ultrafiltrate (123) to
pomst of origss those abose mdieating sodiom  eveess  and those below
chlonde eseess  Inafew trssues there are substantial vanations between
the sodrum chloride ratia of museudans and that ot ultrafiltrate However
1 the wajorety of tivwues the major proportion of thew rons are contaned
within smooth musele tissue m the proportions of ultvafittrate
Introccltular Toay

¥ the asamption that chlonde 1s restreted to etracellular space s
apphed to this tissue gy to sheletal muscle the damensions of extracelufar
phase wiif vary with the concentration of chlorde or sodnum m each tissue
Therefore the concentration of potassiem m mtracelhalar fud varies with
the size of the extrarellular compartment

Intraceliutar potassium concentratsons w the musculature of wx of
“eventeen stomachs range rom 140 to 198 and 1 three colon speamens
from 136 to 200 meq 1 mtracelluler watee They are snmlar to concentra
tions 1n the fissues reported as normal 2 In the remammg elex en «tomach
awl two <olon musile tissues the compartment contamming sodmm and
chlende wn the proportions of ultrahitrate attam dimensions that sequire
alarge portion of frssr fand and httle or no space remaimns for wtracellistar
1ons Concentrations of cellular phosphorus tend to paraifel those of <eliular
potassium {Table 11}

Intraccltatar concentrations of <alesum in «mooth mu <k are considerabh
mreatsr than in the cat®® and the da,, ¥ whch are reported as 2 meq/T an
tach amimal In antral fsome the son yanes from 18 to $3 and i the fundus
from Bt 1t0 M 4 meq 1 intracellular water Inonh two of thear specunens
i~ the eellular concentration of potasaum <onsotmant with the assnraption
that chlonde 13 extracellnfar and m these t sues mtraceblular aleaym 1
ertenlated 2 18 und 144 meq T In colon smooth muscle the calogiated
eltular ronecntrations of calom sre 66 &8 5 1 and 22 men /L intraccllu
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Muscularis of Stomach and Colon

lhe same elements are quantified m these tissues as m the mucosa
(Table IT) The sumilanty of respective 1ons exvcepting caletum and mag
nestum, m the antrum and fundus of stomach muscle tissues 13 evident
The means of their concentrations m seventeen smooth musde stomach
tissuc are H:0804 N 202gm/L P472 C1733 Na 942 L 490,Ca62
and Mg 6 0 meq/R tissue, and 1n colon musculature I1,0 799 and N 242
gm/Rg, P42,C1601 Na80 Ca 62 and Mg 7 5 meq/hg tissuc

Analy ses of strips of abdomunal muscle obtaned from four of the patients
average H:0 740 and N 322 gm/I Cl115 Na 35 and I 89 meq/h tissue

The mpressive result of the chemical analy sey of smooth muscle tissue of
stomach and to a slightly less degree of colon 1s the high concentration of
sodum and chloride—a strihing contrast to the lesser concentrations of
thest 10ns 1n sheletal muscle It 1s also impresaive that potassium concentra
t1on 19 considerably smaller m gastro intestinal musculars than in sheletal
muscle

Stomach and colon smooth muscle contains more connectrve tissuo than
sheletal and also differ 1n the absence of sarcolemal membrane surrounding
the muscle fibers These anatomical differences mey explam some of the
electroly te differences in the structures
T ater and Nitrogen

The water content of smooth muscle tissues 15 greater than i sheletal
tissue analysed and 1n numerous reports? It 15 not strrhmgly different
from that of mucosal lements and 1t 15 smilar to those
reported for smooth muscle tyssues 9 % @ 1

Nitrogen 13 less concentrated mn smooth muscles than m the sheletal
muscles analysed and m numerous reports in the hterature No dircet
association of 1ts concentration to those of phosphorus or of potassum 1s
apparent
Phosphorus and I olasstum

Potassium concentration m frog® <mooth muscle 13 reported to be 83
whereas i the stomach muscle of steer™ and rablnt® and in the uterus of the
rat® 1t 1s respeetnvely 94 999 arnd 93 meq/hg wet tissue In the present
study the mean concentration of potassium in stomach muscle 1s 504 £
2(221) and 1n colon 574 £ 2(48))

In stomach muscle tivsue the concentrations of phosphorus and potas
qum tend to approximate each other in contrast to the higher level of
1 with respeet to phosphorus i ¢olon musculature

potassum
Caleviem and Mamesian
The means of calerum © 3 =% 2(273) and magnesum 63 £ 2(182)n

tomach and 02 =+ 2(1 »¥) for laumand 7 5 = 2(22%) for mynesium
o
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m the colon mu eulature sre remathably abhe Then 3 however a
“atisticall sigufieant greater amount of ralenem mn the attrum than m
the fundus The valyes for ealaum® are comewhat greater than these re
parted m cmooth musde of frog and uterus of the rat and magne sum 35
less coneentrated m human gastro mtestmal mu el than rat uterus
Smoll amounts of magmesum are reported m one antral fundie and colon
tisue for can «swhich arenct appavent but appear torepresent actual con
ditsons withun the muscle tisne Thes 1< surpriang for st 1s thought thas
musele cells tend to retain this son
Solwum-chlorsde Ratio

Turther cdanfication may be obtained from the dispersal of pomnts m
dieating the sodmm chlonde ratio of mooth musele f1s ue mx relation 1o
the sndium chlende ratto of altrafiltzate {1z 1) Some pomts fall directly
on the hme connccting the sodwen chloride retio of uitrafiltrate (123) to
pomnt of orgin thoee abose mdicating sodium  eveess  and theee belon
chionde excess  In a few troues there are substantial yanations between
the sodimm chloride ratio of musentans and that of ultrafiltrate However
in the magonty of tisawcs the major proportion of thew 1ons are contamed
wathe smooth muscde tssue in the proportions of yltrafiltrate
Intracellular Tony

If the assumption that chlonde 1 restricted to extracellular spaee s
apphed to this tessue gy to sheletal mu cle the dimensions of extracellular
phase wilt sary with the concentration of chlonde or rociuns o cach tissue
Thercfore the concentration of potsssim 1 ntracellular fliud <ane wath
the 120 of the evtracellnlar compartment

IntraceHular potas um concentrations m the musculature of sy of
“eventeen stoma hs vange from 160 to 198 and in three colon specimens
from 116 to 200 mesy I mtracellular water Thev are simslar to concentra
tons 1 the tisues reported as normal  In the remaming eleven stomach
and two colon muscle tiv ues the compartment contaming <odwm and
rhonide m the proportions of uitrefiltrate attmin dimensions that require
a large portion of tivue flusd and httle or no space vemains for intracelinlar
sens Concentratiens of e¢ Hular pha phorus tend to paraiiel tho e of ellutar
potassium (Table 1)

Intraceffular sons cutrations of calewm 10 smooth musele are c onsaderabh
greater than in the (at™ and the dog? which are reported ay 2 meg Lon
earh ammal In antral tisus the wn vanes from 18 to 43 and 1 the fundus
from 11 3¢0 14 4 meq | intracelintar water Inonly two of these spetimens
13 the ecllular concentratron of potss sum consonint with the asumption
that ihlorde 1« oxtraceliular snd m the e tissues mtrocellalar calemm 55
¢alrudated us 18 and 143 meqy L In colon mosth muselr the oalendated
cetlular concentrationy of ealoum are 6€ { § 5 Land 22 meq L imtracelly
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Musculwnis of Stomach and Colon

The same elements are quantified n these tissues as in the mucosa
(Table II) The similanity of respectrye 1ons excepting calerum and mag
nestum 1 the antrum and fundus of stomach musele tissues 1s esident
The means of their concentrations in seventeen smooth muscle stomach
tissuc tre HO 804, N 20 2gm/L P 472 Cl733 \a 942 K 490,Ca62
and Mg 60 meq/k tissue and 1n eolon musculature 11 O 799 and \ 242
gm/he P42 C1601,\a80 Ca 62, and Mg 7 5meq/hg tissue

Analy<es of strips of abdommnal muscle obtained from four of the patients
average H O 740and \ 322 gm/L (115 Na 3> and K 89 meg/k tissue

The 1mpresst ¢ result of the chemieal analy se of smooth muscle tassue of
stomach and to a shightly less degree of colon 15 the high concentration of
sodum and chloride—a strihing contrast to the lesser concentrations of
these 10ns 1n sheletal musele Tt 1s also impressiy e that potasstum concentra
tion 15 considerably <maller i gastro mtestinal musculans than mn sheletal
muscle

Stomach and colon smooth muscle contains more connectne tissue than
sheletal and also differ 1n the absence of sarcolemal membrane surrounding
the musele fibers These anatomical differences may explam some of the
electroly te dufferences in the structures
W aler and Nutrogen

The water content of smooth muscle tissues 1s greater than m sheletal
tiesue analysed and in numerous reports It 1s not stmbingly different
from that of ¢ mucosal 1 s and 1t 15 stlar to those
reported for smooth muscle tissues® 2 3 2 3

Nitrogen 1s less concentrated in smooth muscles than m the sheletal
muscles analysed and in numerous reports mn the hterature No direct
assoerrtion of its concentration to tho ¢ of phosphorus or of potassium 1s
apparent
Phosphorus and Potassium

Pota stum concentration in frog® smooth muscle 15 reported to be 83
whereas m the stomach muscle of steer™ and rabnt? and 1n the uterus of the
rat® 1t 1s respectnnely %4 999 and 93 meq‘hg wet tissue In the present
studyv the mean concentration of potassum m stomach muscle 15 504 =%
2(221) and m colon 574 = 2(4 8»)

In stomach muscle tissue the concentrations of phosphorus and potas
sum tend to approximate each other n contrast to the higher level of
assiem with respeet to phosphorus m colon musculature

pot
Colewum and Wagnestum
The means of calewm 63 = 2(2 73) and magnesrum 63 = 2(182)m

tomach and 62 = 2(1 o4) for calerum and 7 o == 2(2 23) for magnesium
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DISCUSSION

One of the mare important results of thes study 13 the demonstratton that
chlorde concentrations of the antral and fundie arcas of stomach mucosa
are of ahout the same value
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lar water It 1s not unhkelv that a portion of calaum caleulated as mtra
cellular 15 bound by connective tissue protems

In three muscle speamens mntracellular magnesum concentration 1s
notably small In two specimens in which chloride may be restricted to the
cxtracellular phase the value of the 1on 13 16 7 and 19, and 1n the three n
which chloride 13 presumed to enter musele cell fibers concentrations are
262 and 26 6 meq/] mtracellular w iter In the colon smooth muscle con
centrations of mtraccllular magnesium range from 13 to 3> meq/I Mot
of these values are not unhhe those reported for sheletal nmuscle i the at®
and the dog ¥

Hstology of 11ssues

Comparrson of chemieal analy ses to histopathology (Table I%) of smooth
muscle tissues reveals some relationships that may be consequential
Smooth muscle tissue to a lesser degree than therr mucosal components
wre subject to the imfluences of di ease of the duodenum In siv tissues 1
whieh the wize of intracellular spree 1s commensurate with reasonable con
centrations of potas jum the muscular elements are constdered normal or to
contaun trivial evidence of round cell foes or oedema

1he antral museulans from the patient with sarcoidows and both mu de
tissue specimens assoctated with gastric uleer reyeal histopathologic
changes The fundic tissue from Case 9 (duodenal ulcer) shows evidence of
considerable oedema and scarning of the museles In the<e four specimens
intracellular potassium concentration 1s constderably elevated or there 1s ne
space available for intracellular electrolytes It 15 thus suggestive that
pathologic changes may mfluence distribution of 10ns

The colon musculature 1s considered as normal 1n each specimen exeept
the third 1 whieh some ocdema 15 present High contentrations of chloride
and sodrum are demonstrated i this trsue

The setcn remaming histologic sec tions of the stom ich appear normal of
reveal mimmal evidence of pathology and arc identified with trssues m
which cellular potassium concentrations may he considered excessive Con
sequently smooth muscle tt sue the histologie charactensties of which ure
considered normal or with trivial patholoic changes may contan sodium
chloride and potassium in concentrations commensurate with 1sotomaty
of cellular potassium On the other hand the cellular cation may be con
centrated

Therefore 1t appears that in the musculany of stomach and colon
chlorde with appropriate amounts of sodum and other 1ons may 1n some
metabalic states be sestrieted to the extracellular eonncetive tissue phase
In other states presumably phy <ologic chlonide may be transported

across the mits of smooth musclc fibers The common orign of connectine
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DISCUSI0N

Une of the more important results of this study s the demonstration that
chlorsde concentrations of the antral and fundsc areas of stomach mucos
are of about the same 1 alue
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Previous muestigators? determined the chloride and ~odium concentra
tions of the fundus and antrum of the stomach muco a of rats and rabbuts
and demonstrated a greater chloride concentration n the fundus It was
also shown that in chenucal equivalents chloride was greater than sodium
and 1n some ammals approached or exceeded 1ts value m plasma The e
obsertations hay e not been reproduced 1n man and m do,.® values companng
favorably with the present data have heen reported The divergence of data
suggests there may be differences in the ronic pitterns of stomach mucosa
~ome SpLeies

Another noteworthy result 15 the greater average concentration of
chlonde, sodium calcum and magnesium n three specimens of mucosa of
the colon than i the stomach Differences which may be related to the
major activities of colon and stomach 1e  ahsorption and secretion

The concept that refers to connects e tissue as the extracellular phase of
stomach mucosa postulates free<liffusion equilibrium with lymph and
plasma and nfers a source of supply for cells compo g the gastrie tubules
It any also tecerve waste products from these cells Glandular cells of the
colon differ from those of the small mtestine m that thewr environmental
fluid 15 subject to less vaniety 1n composition Howexer, duning periods of
absorption fhuds with varymg electrolyte concentrations pass through or
between the cells to enter connective tissue from which they are absorbed
nto blood and lymph If the concept that chloride of colon mucosal tissue
13 restrieted to conneetive tissue 1s sustained absorption of electroly tes into
epithehal cells requires energy output by the cell

The results of this study are to a degree n accord with the histochemical
nvestigations of Bensley Lison and Gersh on stomach mucosa m which
they observed independently that chloride was restricted to connective
tissues and zymogen cells of the gastric tubules Gersh s matersal mcludes
specimens obtained durmng periods of fasting and following ~timulus to
hydrochloric acid secretron

However as chlorde and sodium may enter sheletal muscle fibers <o
may they enter and be extruded from cells of gastric tubules W hether the
time of transport be relatrvely long or short 1t 15 oby1ous that gland cells of
pastric tubules recene chlonde erther from the surrounding connectine
tissues or capillaries at their bascment membrane a structure composed of
connectine tissue elements

Histochemteal data with respect to smooth muscle tissue may be m
terpreted as indicating that m some tissues chloride may he extracellular
and 1 others may be transparted into fiber cells of the muscle The normal
hustologic appearance of sections made from such tissues suggest that ths
transport may be phystologie If <o 1t answers the query of Mannery who
surprse  that the nall of the aorta 19 50 high m chlonde smce the

expres ed
rscle fibers as well as connectine tresue

tunica. media contains smooth mu
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which if free of chlonde ke heletal mu cle fibere should act as a diluent
reducmg chlonde eancentration

The function of valoum and magnesium in the glandular cells 1 not
hnown It 13 probable that ealeram be bound within the cell or fixed on 1ty
membrane ot ta be precprtated with phosphate Magne wm of pon
tonized mereases intracelinlar cation concentration to levels above thove
usually reported

Concentration of pota. wm 1n everal gastne mucosal tissues to levels
about twice that of phosphorus are noteworthy and unhhe the mitos of
these yons whieh approach umts 0 colon mucosa and <tomach my cle
Whertas phosphate 15 demonstrable In gastne juices® at values which
approach 1ts concentration 1n serum  potassium 15 con iderably more con
cuatrated 1n gastne juices than i ~«crum  Therefore it 15 tempting to
speculate that ome of it 15 bound to <ystem that elaborate and secrete
g3 tric Juiee and that parnetal cells may tran port it into the lumen of the
grtne tubules with chlonde

STMNMARY

(1) Coneentrations of water mtrogen phosphorus chloride  odum
potassium  ealeum and magnesium i mucosa and mu culans of
stomach and colon are reported

(2) Fherc 15 no sigmficant statistical difference between the eonfidence
limits of chlonde in the antrum and fundus of stomach muenma

(3) Sodsum-chlonde ratios of stomach and colon trssues approach the
proportions of ultrafiltrate with exceptions as mdicated

(4} Sodium and chionde are substantially more concentrated i tomach
and colon smooth mu clc than i Leletal mu de Tatassium 15 less
concentrated 1n mu cufaris than mn skeletal muscle

{») Calcum and magnesism concentrations m stomach and colon
musosa and musculans are greater than m ultrafiltrate particularly
n some colon mueosal tissue

{(} The ratw of the means of phosphorus and potassum in stomach
mucosa 15 O ) 1n contrast to approdching units 1 other tissues

(7) A coneept 14 desenbed shuch refers to the distnbution of sons with
respeet to extra and intracellular phases of stomach and colon tizcues

RIFERI\CES

MawTiy I Th refation Fipaf pota 1um to the ele trofstes aa i to the practice
of gastnc ymice in man Ga. troenterol 15 3% 130

Masaery J F Water and el ctrol te metahal sm Physol Rev 33 331 1954
Masazzr J F aso flasnse A B tnbation of electrofytes in mammalian
U ue J Biol Chem 127 6.4 19%

Maxszry J F The It trihution felectrolstesimratts ne Am 3 Py 1ol 79
™ 193
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Previous investigators® determined the ehlonde and <odum concentra
tions of the fundus and antrum of the stomch muco a of rats and rabbits
and demonstrated a greater chloride concentration n the fundus It was
also shown that i chemucal equialents chlonide was greater than sodum,
and 1n <ome ammals approachcd or eveeeded its salue plasma These
obsers ations hay e not been reproduced 1n man and in dog® s aluescomparing
far orably with the present data hay e been reported The div ergence of data

there may be dfle s 1n theonie patterns of stomach mucosa m
“ome species

Another noteworthy result 15 the greater average concentration of
chlonide, sodium  caleium and magnesium 1n three speciniens of mucosa of
the colon than in the stomach Differences which may be related to the
major actisities of colon and stomach 1e  absorption and seerction

‘The concept that refers to connective tissue as the extracellular phase of
stomach mucosa postulates free diffusion equilibrum with lymph and
plasma and afers a source of supply for cells campostog the gastne tubule
It any also recerve waste products from these cells Glandular cells of the
colon differ from those of the smnll mtestine n that their enywronmental
fluid 1s subject to less variety in composttion However durng periods of
absorption flnds with varymg clectroly te concentrations pass through or
between the cells to enter connective tissue from which they are absorbed
nto blood and lymph If the eoncept that chloride of colon mucosal tissue
18 restricted to conneetive tissue is sustamned absorption of electroly tes into
epithehal cells requires energy output by the cell

The results of this study are to a degree 1n accord with the histochemrent
myvestigations of Benslev Lison and  ersh on stomach mucosa m which
they observed independently that ehloride was restrcted to connectine
tissues and zy mogen cells of the gastric tubules Cersh s material includes
specimens obtamed during periods of fasting and followmg stimulus to
hydrochlonc acid seciction

However as chloride and sodium may enter skeletal muscle fibers so
may they enter and be «struded from cells of gastric tubules W hether the
time of transport be relatively long or short 1t 1 obn 10us that gland cells of
gastric tubules recenve chlonde either from the surrounding connective
tissues or capillaries at their bascment membrane a structure composed of
connectnve tissue elements

Histochemical data with respect to smooth muscle tissue may be mn
terpreted as mdicating that n some tissues chlonde m1y be extracellular
and 1 others may be transported into fiber cclls of the muscle Ihe normal
Iustologic appearance of sections made from such trsues sugpest that this
transport may be physiologie If <o 1t answers the query of Mannery who
¢ that the wall of the aorta1s <o lugh 1n chloride sice the
hers as well s connective tissue

e
e\pre:scd HUTPTISt
tumea media contans smooth musele fi
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DISCULSSI0N

Dr Francts D W Tugens (3 hiadelphia) Has Dr Mastm compared 1 2 wienne
muscle with the smooth mu cle of the 1atestine etther by lus own observations or
Irom the herature?

DR Lay MarTiv (Closing) Dr Tukens there 18 a const lerable number of re
ports on utenne musculature The 1onre eonstitutton of the uterus depends upon
the atate of esterus To ad gre 1t 11 mumlar to t! at of served in smoth musele of
the stomach
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At the end of the expertment the volume of find remammng 1n the chest
was measured They found that the ah<orption of injected serum or 1 otome
<aline was dow requiring 24 hours or more for complete remos al

The onginal stimulus for the present study was the finding by Burhe? ¢ @
that finely-divided lampblack and tuberele bacill are transported from the
pleural eavity to the parasternal and the para nortic Iymph nodes and
that (xererse greathy aceclerates this process

Ths inve tigation was undertahen to obtain mformation concermung the
factors that regulate the formation and removal of pleural flmd 1n the
unanaesthetized dog and 1t man

Methods

Trained unanaesthetized dogs were u ed Fine polvethivlene catheters
were mntroduced into ene pleural pace and into a superfinal vem of a
lmb Approvtmately 8 ml/kg of stenile homologous heparimized plasma
or serum was injected nto the pleural cavity with a measured amount of
T1824 Plasma and pleural flud were sampled at appropriate mterials
for dye estimation 1 rotem in the pleural fimd was deternuned by a biurct
method At the end of the expermment the volume of flud remammng i
the chest was measured by injecting 50 m! of saline and noting the dilution
Tla. ma volume and dye dicappearanee rite for each dog were determned
as a separate experiment These data pernmutted the absolute rates of
entry and removal of flud to he calculated A full account of the methods
u ed wall be publi hed ¢l esherc

hesults

Lor several hours after serum or stored plasma had been mtroduced
nto the pleural eavity the rate of fwd formation was abmormally high
owing probably to the presence of the permeability ncreasing faetor
recently described 1n erum by Mile ¢ af® ? There was no such increase
in the rate of removal In order that the experiment should be started
under steady state conditions the plasma or serum was mjected in the
evening and the dve was mtroduced the next mornin, when the rates of
formation and absorption were stable Fig 1 shows a typical expermment
The apparent nise in flud turnoser durmg the first hour and a half 1s an
artefact due to the tume 1t takes for the dve stained fluid to permeate the
pleural fymphaties Tn this experrment the rate of formation exeeeded the
Tate of ab orptron but the comverse was just as frequently found on the
awrage formation nearly balanced absorption and the net olume
change was small (less than 012 ml/kg hour) The turnover of flud
however was relatively large the mean <alue for both absorption and
removal was of the order of 0 5 ml hg hour
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Introduction

Starhing,  during his classical studies of fluid exchange between blood
and tissues investigated the formation and removal of pleurat flud m
anaesthetized dogs He and Tubby? found that distilled water and other
Iy potome rolutions and dyves of low molecular weight such as mothylene
blue and mdigo carmine, were rapidly remoted from the thoracge cavity
of the anaesthetized dog Isotomie saline disappeared only very slowly
and hypertonie solutrons of saline or glucose increased 11 volume On three
occasions the flud introduced into the pleural space was the animal s own
defibrinated blood or serum  and 1n two of these more flud was recoyvered
at the end of six hours than had been administered In all these expen
ments only the net change 1n the yolume was measured since the turnover
ot flmd could not be assessed Starhing and Tubby also observed that
when a protem free solution was introduced mto the pleural eavity 1t
beeame withm 1 few hours turbid or blood stamed and contawed a good
deal of protemn

A further advance was made by Courtice and Simmonds ? who <howed
unequn ocally that serum introduced mto the pleural easity of the cat was
removed mamly or wholly by way of the Iy mphaties and that this removal
was «ccelerated duning the hy perventiation produced by CO; admmnstra
tton They also studied the rate of removai of serum and 1otone <ahne
1n unanaesthetized rabbits over a pertod of one to two days They
troduced into the pleural cavity together with the erum or sotonic
saline a known amount of the dye T1824 which forms a stable complex
with albumm and deternuned the rate at which the dye entered the blood

From the Royal Fdward I surents in Hospit il and k¢ Department of Phystolog

\IeGill Unversity
\fedical Director Hoval 1 dward Laurentian Hospital and 4ssist int | rofessor

of Mediene MeGilt University
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Protesn and Cell Coneentrations

The protein concentration of the pleural flued 16-17 hours after the
wtroduction of the serum mieraged 83 of that m the plasma When
fimd poor or nich 1w protemn was mtroduced the protesn conventration rose
or fell tonards this tevel

The cell concentration of the fluid rowe and reached 2 teady level after
o8 hours (Fig 2) For red eclls this level nas 100 000 to 120 000 cmm
{about 2 to 3% of the penpheral blood count) but the white colt count
reached 30000 to 60000 emm  shich was conmderablt sbove the count
sn the periphersl blood The differentsal count 1w the pleurat space nas
simiae 0 that m the blood
The Lffect of Hyperrentilation and tnacsthema

The hypenentilation mduced in the dog by the whalation of 3-10
€Oy 10 room air was accompansed by & stnlang snerease in the rate of flmd
remmal In the example shown m Fig 3 the rate of sheorption nas 07
mi‘kg hour mn the control peried and ro~e to 32 mt hg hour while 10%
{0, was being whaled Following the retumn fo breathing room air the
rate of abeorption fefl sighth but remamed high for the rest of the test
penod Thee after-effeet nas often <een more than 8 hours may be needed
{or return 1o the resting Jev ¢} The rate of flmd formation was httle changed
v CO; inhalation

The comere cffect wa ~en when the respration was depresed by
ntrasenous rodium pentothal The rate of aborption felf to avery lon tevet

5

28 -

mrkuH

& PR

Py + ot & +3 <+
nours

Fic 3 A typscal expenin ng &b wiag the effect on the rate of abeorption of the
inhalation of CO The log w sghet 1 7 b After a control pertod 1% CO n o
wasintal dby thedog L1 ng the penod an hicated
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Fi6 1 The rates of formation and ab orption of pleural flmad 1n & resting un
anesthetized dog 150 ml of homologous serum had been mjected nto the pleural
cawity 17 hours before the start of the experiment VMore fluid was present at this
time than oniginally injected The rate of flnd formation 1n this example exceeded
the rate of absorption so that there was a steads 11 e 1n the volume of flard present

in the pleurs
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Fic © Concentration of red and white cells 1 the jleural flud after injection ¢f
cell free serum The level of red and whute cells reuches n peak after 56 hours Ttere

18 hittle change after 16-17 hours
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The 1 flect of Changr tn Crystalle:d Osmotie I ressure

Veny rapd water #hifts 1 or out of the pleural cavits can be produced
by changing the total osmolvte concentration Ti, o shows the effect of
rasing the \a coneentration from 133 mEq’f to above 400 mFq/T b

350} o
/"' ™ YOL OF PLEURAL
san} P LU 1N my
320} /
ELT o
. l
280l \‘\" T
~
260 -~ 2

TONG OF 2YE
~9-8 1N PLEURAL FLUD
g myL

4 ‘ < z
1 2 3 4 H 6 7
HOURS

}i6 § The effect of £ pertome sofute 1y Ineren e the pleural Rusd volume and
rapid ditation of dye octurred after 1 19(ro fuction of 16 mi of §14 M NaCl The
protess econcentrats n fell from 55 /100 ml ta 22 g/100 wmt
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while the ammal was unconsuous and quickly returned to the resting lovel
onrecovery The rate of formation of flud was unaltered

The Effect of Changes wn Intrapleural Pressure

The mean mtrapleural pressure was measured by conneetmg the catheter
to a capacitance manometer When the mean pressure was raised by m
creasing the volume of flind within the pleural space the formation of new
fluid was sloned down or stopped altogether In the experiment illustrated
m Tig 4 the formation of flud was mitially 1-1 > ml/kg hour and the
mean intrapleural pressure was —o ems of water 304 ml of 080% \aCl
were then introduced into the pleural space and the intrapleural pressure
rose to 5 ems of water The formation of flud ceased completely The
rate of removal was mereased a hittle by ths change of pressure

The F(fect of Histamine

The introduction of histamme 1 nunute doses directly nto the pleural
flud was folloned by an increase of up to tenfold m the rate of fimd formt
tion with only mor effects on the rate of removal \o side effects were
scen This action of histamme was completely prevented by the prior
adminstration of 2 small dose of pyvramsamine or chlorcy chzine

* mgm JL
Wi OF DOG 18 Kg 260

—- 1
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PRESS POSITIVE Jss

ml]:![ﬂ
1 o,
12 00/00/°
08 .
o4 X % xm X % x
om0 —0L—J
o t 2 3 4 5 6 7 L]

HOURS

Tic 4 The effect of rasing the mean intrapleural pressure In the control period

the mean ntrap eural pressure was —5 (m of water Dunng the time st own by the

< hatehed area S04l of 085% saline was mtroduced and the mean mtrapleural

pre <ure rose to +5 em of water O— O Rateof Formation XX Rate of Abstrp-
f.':i @—@ Die Concentration in Pleura
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protein vontent means that the effeetive collmd osmotie pres ure difference
tetween plasma and pleural flusd must be ess than o mm Hg It wonld
not be expeeted therefore that eollond ewmotic pres-ure gradients would
hate much effect on the rates of formation and ab~orption of the flmd
Thus has sndeed becn found to be the ea e On the other hand far steepxr
madients ean eaafy be produced by alteravsons of erystalloid owmeotn
pressure and correspondingly large hufts of fluid are then eheened In
Fig « for cxample the smtial ovmotic gradient after the mtroduction of
hypertonis raline was about 2 X 10* mm Hg or ~ome 4000 tntes the
woliosdal oemotie pre< ure gradient  fhe pleural capilianes are thus set
apart from ordiany tic ue capitfanies by therr relatu ey high permeakahity
to protein In the tisues eoflordal ommotic presure differential s a major
fartor regulating the formation and the remosal of estrasazcular fhud
but mn the pleural canaty ot has little part to play It reems kel that the
pleurat flnd w formed by butk flow along 2 stmple hyvdrostatie pre~ ure
pradient Since st cesses to be formed when the sntrapleural presure 1
ratred to 43 em of water the dnving presurc 1 the capiianes must be
fow and it scems hkely that the capillanes w guestion belong to the
pulmonary rather than the bronchal ereulation Onee flind has crossed
the capifiany wall mto the plesral space no hyvdrostate force 15 present
to asct 3ts return to the venous end of the capillames It can onby be
semoved by entering the Iy mphatics along which it » propelled by mose
ments of the chest wall The harp distinction between the process by
which fleed 19 formed and the process by shich it 19 remosed 13 well sflus
trated by the effects of hyperventsiation anaestheta increased mntra
pleural pressure and hustamine each of which aete selectinely on ene of
the procevees

The recond feature of wterest ts the igh whate cell (ount 1n the pleurat
floid After the wjection of eell free corum winte and red celis enter the
fnd the whste eells entenng at a proportionately higher sate than the
ted cells Once the steady -statr 13 reached the wiute cell count ss some four
to five times lugher than the count in the penpheral blood whereas the
red cell level m the pleural flud at the ame time 1s only 2-3%% that e the
penspheral bload  The mode of entry of red blood cefls 13 probabls due to
pas ne filtration but this eannot account for the large number of white
celly Jt should be remembered that the rate of entry of cells hown i
Fig 2 may be abnormally hich becanse of the presence of the permesbifity
wmereasing {actors of stored serum * ¥ which alvo gve nse saultancon h
10 2 farge outpounng of fld An atiractine peculation as that some
chemotropie substance 1s precent m the fwd and may expimn the high
white ¢ell count but there 14 no evidence for thie The lugh white cell
(ount was not due to mfection as no dog way eser it fallewing thee pro-
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Canc of dye in
o Pleural flnd
mom/itr

Vol of fivid in pleura
in m

t
10G mt
70 Distited water

HOURS
Fia 6 The effect of by potome solutions Rapid reconcentration of the dye in the
pleura and f1ll 1n volume after the introduction of 100 m! of distilled water The
protein concentration fell from 2 resting level of 5 g/100 ml to 3 g/100 m] and ro ®
agatn to 42 g/100 m)

the mjection of 15 ml of 514 M \aCl mto the pleural fltnd The volume
of pleural fld rose within 30~to munutes from 147 ml to 348 ml Fig 6
shows the conserse effect produced by the injectron of distilled water with
a rimd ful 1n velume and reconcentration of the dyc 1n the pleural space

D1 cussion

The method deseribed pernuts reliiblc mea urement of slowly changing
rates of pleural fluid formation and remoy il Rapid changes impose spectal
Aifficulties and cannot at pre ent be measured with any precision

The high protemn concentration and the high white cell count of dog
pleural flud descrve comment Lhe protem concentration was on the
% of the plasma protein level Lhe fibrmogen content and the

average 83
ratio were about the same as for the plesma The igh

albunun globulm
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DISCUSSION

Dr Rosrrr L Tevy (New York) Iwould like to ash Dr Burke whether | has
ma e any of servations on varying tte concentration of mhaled oxygen partieularly
ncreasing the percentage of oxygen

Dr Jonv H Skaviey {Cinctnnats) This s a beautsiu) demonstraition of Yor
mones n the normal pleural flnd and the normal pleura I was teying to apply this
to the humans

It1s to be rememt ore 1 that the Iymy hatic flow 1n the pleura s altere { considerably
by conditions 1n the lung itself I stuck o few lantern shdes in my poeket whieh I
asked Dr Burke if he would mund 1f I stowel 1tlu trating the influence of certain
con Iitions 1n the lung altering the pleural Iy mphatic flow

Ve know that the normsl flow of lymph from the intenor of the lung 1s toward the
Bulum except for a small arex under the pleura m which the Iymph flows toward the
pleura

[Sh fe] Here we sce a section of the pleura with the dilated lymphatics due to the
fact that sn the lung ttere has 1ien scarnng which directs more of tte hmph
flow toward the pleura under auch el tiona

Y otder individuals whoha e had a lot of pigment deposited in t e inter or of the
lung in tuberculosts or n other ct snges which have brought sbout blockage in the
Iymphatses in the Itng we may have more Iymph fow diverted tosard the pleura

(8hde) Here you see a valve at the junction of the septum and pleura opening
toward the pl ury and vou see how markedly dilated the lymphatie 1o the pleura1s

[Shde] Here 18 n glide showing pigmentatidn along the lsmphatis in the pleurs
Tt 15 pigment has been carrie | from the hung out o the pleura and depomted along
the Iymphaties

A pomt which Dr Burke made ts how much more rapidly | gment 1s earried to
the regional Iymph nodes 1n an anm il which 13 exercising

5hide] We see this sllustrated Here it shons pigment collected 1n the lymrhowd
1issue ab the junction of the septum and the leura stowing how the pigment 13
collected 10 tte Jymy hord fissue ‘This 13 parbiculatly predominint whery 1 » sey tum
1omns the pleurs

I you take u lung at autopsy 11 which tl ere 1s £onsiderable | igment deposited
you can see the difference in the amount of pigment in the Jlung which imme lately
underlyes the intercostal space and thit which hes under the nbs In other aords
3ou can see clearly wlustrated the } oint which Dr Burke has m ule that the pigment
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cedures and though used repeatedly, no evidence of adhesions or past
mflammation of the pleura was detected at post mortem m any of the
ammals These facte together with the effect of histamne in producing an
inerease mn the rate of formation show the important role that the perme
abihity of the capillaries plays in pleural flid formation

There appear to be three main factors controling pleural flud formation
1) The hyvdro tatic pressure in the capillary, 2) The permeability of the
capillary and 3) The negative intrapleural pressure

Tinally 1t must be noted that the circulation of fluid through the pleura
18 quite substantial At rest approvimately 25% of the plasma 1olume of
the dog traverses the pleural space in 24 hours to be absorbed by the
lymphaties New flud from the pleural capillaries (as indicated by the
ditution of the dye concentration m the pleural fluid) 1s added at a rate
almost equal to the rate of removal <o that the net changes in volume are
relatiyely small

Summary

1 A method of measuning the turnover of pleural fluid 1n the unanaes
thetized dog 15 desernibed

2 Euidence for the eustence of two mdependent balinced mechanisms
for formation and absorption of flid 1n the pleural cavity 15 pre ented and
discussed

3 There 15 1 substantial turnover of flid m the pleural space repre
senting about 20 % of the dog s plasma 1 olume 11 24 hours

4 The pleural flnd m the dog 1 rich 1n protem and contamns a hugh level
of whte blood cells

> The removal of fluid 15 aceclerated by hyperventilation and di
numshed by anaesthesia

6 The formation of flwd 1s mercased by histamune and by 2 plasmt
factor and dimurushed by a rased mtrapleural pressure

7 Ramd movements of solutes and electrolytes oceur under cry stallod
osmotic pressure gracdients
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DISCLESION

Dz Rosert I Tevy (\ew York) Iwould like to ash Dr Burke whetter he has
made any pbeervations on varsing the concentration of 1nhaled oxyg n particularly
increasing the percentage of oxygen

Dr Jours It Skavigw (Cincinnat’) This 1 a beiwstiful demon trition of hor
mones in the normal pleural fluid and the normal pleura I nas trying to apply this
to the t umans

Itistote rememt ered that t e Jymy h wtie flow 1n the pleur s 18 altercd conaiderably
by con litions in the Iung wself I stuch a few lantern ghdes 1n my pocket which I
asked Dr Burke if he would mind 1f I s} owed 1llustrating the influence of certain
conditions in tte lung attering the pleur  lvmphatic flow

Wekn w that the normal flow of Iy mph from the interior of the lung 18 toward the
h;lum except for a small area un ler th pleara 1n which the lymph fows tonard the
pleura

{81 Je} Here we see a section of tie pleura with the dilated Iy mphatics due to the
fact that in the lung there has heen scarring whieh directs more of the lymph
flon toward the pleura under auch conditions

Inolder individuals who have had & lot of pigment deposited 1n the 1atersor of the
lung 1n tuherculosts or 1n otter changes which have hrought about blockage in the
Iymphatics 1n the lung we may have more Iymph flow divertel toward the pleura

[~lide] Here you see a valve at the junction of the septum and pleurs of rmng
toward the pleura and you see F ow marhe ily dilated the lymphatic 1n the pleura1s

{Slide] Here 15 a slide showing pigmentation along the Iymphatics in the pleura
This 11zment has teen carried from the lung ont 1nto tte pleara ind depo tted along
the Iymphatics

A point which Dr Burke made 15 ho v much more rapidly [1gment 15 carried to
tre regional lymph nodes 1n an animal which 18 exercising

[Slide] We sec this illustrated Here 1t shows {1gment collected 1n the Iymph 1d
tissue at the Junction of the septum anl the pleura showing low the p gment 13
collecte 11 the Iymphon 1 tissue This 15 particularly yredom nant wlere the septum
Joms the pleara

I y0u take a lung at autopsy n which there 13 consideral Ie 1 1gment deposited
Jou ean see the difference 1n the amount of pigment 10 th lur g which immediately
underl es th intercostal epace anl that wh ch | os under the nt  In otfer words
3ou ean sce clearly illustrated t} ¢ point vl 1ch De Burke hasmale that the j gment
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cedures and, though used repentedly no evidenre of adhesions or past
mflammation of the pleura was detected at post mortem m 2nv of the
ammals These facts, together with the effect of hrstamne m producing an
crease 1n the rate of formatton show the important role that the perme
ability of the capillares plays m pleural flurd formation

There appear to be threc main factors controtling pleural fluid formation
1} The hydrostatic pressure m the capilliry 2) The permeability of the
capillary, and 3) Che negative intrapleural pressure

Tinally 1t must be noted that the circulation of fluid through the pleura
13 quite substantial At rest approumately 20% of the plasma volume of
the dog traverses the pleural space in 21 hours to be absorbed by the
Iymphaties New flwd from the pleural capillanes (as indeated by the
dilution of the dye concentration 1n the pleural flmd) 1o added at a rate
almost equal to the rate of removal so that the net changes mn volume are
relatively small

Summary

1 A method of measunng the turnover of pleural fluid i the unanaes
thetized dog 15 described

2 Evidence for the existence of two independent balanced
for formation and absorption of fluid i the pleural cavity 1s presented and
discussed

3 There 13 4 substantial turnover of flud 11 the pleural spice repre
senting about 25% of the dog s plasma yolume n 24 hours

4 The pleural flud n the dog1 rich m protemn and contuns a lugh lev el
of white blood cells

o The removal of flud 13 accelerated by hyperventilation and
mmshed by anaesthesia

6 The formation of flmd 1s mereased by histapune and by a pla m1
factor and d hed by a rased intrapl ] pressure

7 Rapid moyements of solutes and electrolytes oceur under ery stallowd
o-motic pressure gradients

Acknown ledgements
The authors ar¢ wdebted to Profes or F C Melntosh Charman of the
Department of Physiclogy  McGill Unersity for lus helpful adsice and
enitieism
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mams The marn fsctors mvolve I the £ rmatin of 11 ural fusd arc hydeostatic
pre sure relatonships Once Busd |1 mosed cut of the comllaries L crosses the
potentiad space and 15 af ord md 13 the hymphatics s huch ate an m lependent valved
ssxtem The rate of ahorption 18 mataby t by re pratody
Thus 18 3n arcord wath the effect of ont hatse flow elsew hier
1t is interesting to hear Dr Y mmcoffs abseryation {¥ 1t ur in the jleorsi space
cuts short the course of preumsnis One can only speculate that the | resence of aw
m1y have raie | the inteap feart preeanre and so reduce § or ent off the formation
of pleural flm | Ve have not se vat sty hed fusd transfer 10 5 1 ydroj neumothores
Dx Hien Bomxr (Clowng) Thank vou very much Dy Skaviem for vaur
besutiful demonsiration of Jmphstic channels 1n the pulmcnars perenchima and
for vo1r remarks concermpg our studies We all 1 sm euce are tremendoush
terested v the role of lymy b transport inde case 1 nish that 1 could add something
to knosledge of tsmph flon w ithan lungs £ at ave the prte of disease Ondy 1ealtly
doga vou will recall were u ¢ }n the experuments on which v e bave reported tadas
AL present we are trying to got 4 few 3 oints con crmng the hmp haties which tram
the pleusal space 1o health elearly establs hed
1 propose 10 tell you o short siory al out the way in witch 1 hecsme sntereste | in
iymph flow 3 shall be brsef One das several sears ago Dr Brav of Ray Drook ashed
me how bus supennten fent of nurs  huppene 1 19 get a chest  all ubscess tnenty
five years sfter she had halgleansy ¥ lound inafoot n te 1 Cunmngham s text
book of analomy & statement ta the effect that Souhigouy of France taiolserved
fymph channefs w pleurtiic adhesions I secured n eny  of Soulig uxs the 18 and
dseovered that 11 was questional le whether he had seen himphatres 1t pleuntn
sdbesions 1 thsd a few smple expersments These showed that m gunea J1gs lamp
Nack i trunsported from the plevsat space ta certatn 1 mpt nodes el yre 4 fhemons
have time to developy
Concermng Dr Badger s question We—Dr Mankeviez our b ctertologiat
and I-have carsie § out & number of expersments i b tuberele taells < ere
wtroduced 1nto the pleursi space of vaceinatid (Msntoix pouts €1 guines Pigs
Some vers interestipg things have come fsom thesc expenments o those of vou
uho teard the paper that 1 real at this ver s Meet ag of the Amencan Trudesu
Society know Te tave not as yet male an attempt to fullen tre 3athigeresu of
sntrapleuraliv mduced tof erculoss t ammals 1 at are bemg given ¢k emotherap
uls  few ynvestigators appear 1o have wtrodu ed ia tena nto the pleural
spa ¢ of expensmental ammals o one txee] 1 ourselyes us far as 2 cun le m has
followed far 1 Jang time snumals that hase b een given an smtr pleural mjection of
tuberele factlfe In the course of & study of the defensis e mechamsms of the medis
stium Gooray of | ngland ttroduce | tubercle haoyil mito 1fe phewral sp ces of
guinea pigs e found that these mero orgamsms © ngrepate s hampmeier s facy
B the retrocard ac folds acon after 1) ev are snjected He 1 ted that tuterdle Laoslh
»}ich lodge i these awtes mudtsply nni 1 a mutter of days ¢ re carzied ononty the
med pstinal ussues and by way of the blood stream to d stant paris of tie lody
Some one—~st. the mament § cannot recall hr—give gunea pigs an mecste cheal
ivject on of streptocoees 1n suspenmion in broth and £ un 3 that 1n a m itter af minutes
they were carried to among other places the pleural sp we
The  experiments eleatty tn hicate & seems to me that investigators ther thay
ourselves ave nierested in the aites to which | actenia 1 vreduced snto the chest ure
conveyed
1 have no precise data 1o use 1 my reph 1o your yuestt o Dr Woolnard \n
AU IBR s1ory Will serve to (Lt trate our pre eat vie s witl ¢ peet t the rcle of
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13 motnlized n the lung which has the most expunsion i the interspices shile 1n
that under the ribs the pigment will remain in the area You can see that plamly
on the growth specimen The pigment 1s carried down into the sbdomen (the pant
Dr Burke has made on previous presentations) to the Ivmph nodes of the abdomen
This 18 carried by lymphatics of the pleura ding in the 1 !
then down 1nto the abdomen

Dr Tueovorel Bancer (Boston) Iwant tocompliment Dr Burhe on his realls
very and g de of the h: 1 of the
fhud from the pleura I want to ask him f he has applied this to bactenal infections
of various sorts particularly to tubercle bactlli and Foth with and without chemo
therapy

Dr Turovore b Woopwaro (Baltimore) I wonder whether Dr Burhe and his
group have any information as to the effect of corticoids on the transport of tracer
substances in their interesting animals

Dr Tueobore J ABERNiTiY (Washington D C) Iwould like to ask Dr Burke
1f he has used n any of his e 1n doga which might be expected
to slow the respiratory rate I should also like to ask whether he can postulate that
morphine might be contra indicated 1n an individual with o pleural effusion because
of 1ts effect of slowing the respiratory rate

Dr Francis C Voo (Philadelphia) In these beautiful experiments 1t has been
demonstrated that certain changes in the respiratory rate change the rate of ab
sorption You also smd that formation and absorption stayed quite elose to each
other 1 wonder if there 1s any thought 1n your mind that 1t might be pnmariy &
change 1n the rate of formation which produced the change 1n the rate of absorption

Dr Maunicr CHaRLEs Prncorrs (Baltimore) The effect of pressure changed
1n the pleural cavity during exereise on the transport of pigmented material from
within the lung to the pleural surface has been referred to by one of the discu sants
of this interesting paper

A possible further example of this relationship may be recalled by many of you
1 refer to the therapeutse use of pneumothorax 1o lohar pneumonia This had a brief
vogue Just prior to the use of sulfonamides Observations made at that time shoned
that the njection of air into the pleural eavity n lobar pneumonia would often
abruptly alter the course of the disease bringing the temperature down 1o a crisis
I1ke manner and lessening 1n other ways the evidences of toxemia

Such effects might be explamed by assuming that whereas exercise accelerates the
teansport of material from the interior to the surfuce of the lung the reverse occurs
when pneumothorax has placed the lung at rest so that in preumonia the tovic
products of the inflammation reach less readilv the 1y mphatics of the pleural surface

Dr P B Stewsrt (Closing) I would like to answer the questions which have 8
hearng on the physiological studies and pass on the others to Dr Burke In answer
to Dr Levy we have done no experiments sith variations in mepired oxygen ten

sons
In reply to Dr Woodward the effect of corticards in at sorption of solutes and

electrolytes n the pleural space has not been nvestigated

Dr Abernethy s question 1s a difficult one to answer and we have given the matter
much thought Whether the fall in the rate of absorption with pentothal anaesthesia
elated to unconsciovsness or whether 1t can be reproduced by eimply depresaing
e with morphine has been consmdered ! ut not tested beeause of
n 1dogs We hope to use other methods
ave not done 5o a8 yet
formation of pletral flud are independent mecha

18 T
the respiratory rat
Ities 1n using morp

of depre sing respration but h
e thanh that absorption and




HIGH I ROTFIN I DEMA DUE TO DIFFUSE ABNORMALITY OF
CAPITT ARY PFPMEABILITY

BrATNDALLEMI RSON Jr M D aspd HOWARD ARMSTRONG Jr M D
BOSTON AND CHICAGO

At the meeting of the Clinueal and Climatologieal Aswociation one year
ago Dr Tlhot \ewman reported a case of generalized edema of obscure
ongin ! He precented evidence to suggest that the edema was due pn
marily to a disturbance m the reaproeal handling of <odum and potassium
by the kudney

This year we w1 h to present n further detall the pattent shom we
mentioned 1n the di cussion of Doctor \Newman s paper and who eshibits
what we believe 1 a different and hutherto undesenbed eause for general
1zed edema The patient (PBBH 24246) 1s now a 3G-vear old registered
nurse whao was first admutted to the Peter Bent Bngham Ho pital December
10 1942 on the Sersice of Dr Jamey P O Hare with the complant of
generahized edema Her symptoms began msidiou Iv 515 months prior to
admission with swelling of the anhles gradually extending over the next
two months to mvolve her legs thighs lower bach and abdomen Three
months hefore admission facal edema first appeared followed by a <ensa
tion of tightness in the chest and mncrezsigly “evere exertional dy pnea
Except for frequent upper resprratory infections and moderately <evere
varncose veins the patient s past health had always been excellent Four
years prior to admission she had desveloped a sulfamlarude rash following
treatment of eczema with an omtment contaumng this drug She had always
been obese but during the four months prior to her illne«s <h¢ had reduced
her werght from 221 to 187 pounds by restriction of caloric intake

Phy 1eal examination at the time of admusion revealed normal tital
a1gns with a blood pres ure of 122 82 The patient was a nell developed
obese young white fernale with moderate orthopnea but no eyanosss or
venous engorgement The face and eyelids were edematous and there was
massive edema of the lower extremities extending upward as far as the

Fr m the Department of ‘e hieine Harvard Medical School and the Medesl
Chnic Peter Bent Brigham Hosp tal Boston ‘assachusetts aod the Hektoen
Institute for \edical Pesearch of the Cook € ounty Hosjital 1 and the Department
of Medicine of the Unnveraity of Mo

Contiuation of studies on psmotic pressure and e lema ha be n carrie) out
under a grant from the U 5 Publ ¢ Health Service

1Oneofus(SH & Je p1aindebted totte Dre Leonard H and Lows D Wiew man
Med cal Research Foundation for the backing of the stud es of plasma proteins as
related to d sease meck an sms at tte Hehtoen Institute

5



o8 H F BLRRF P B STEWAIT A\D A § V DURGEN

adreno corticold hormones 1n experiments of the kind that we have been considering,
Dr Max Lune of Phladelplia questioned our interpretation of our experments
with guinea pigs when first he heard about them He said he thought that we were
friphtening the guinea pigs when we put them 1n n not»y treadmill that as a result
they pecreted large amounts of adrenoc corticoid hormones and that the latter
were respon ble for our so-called exercise effeets We took Dr Lunes cnticism
m good part A vear ago we were able to give him the results of the experiment 1n
which guinea pigs were exposed for short perods to a gas misture contamng 4%
€0, The gunea pigs as you can appreeiate could not see or hear the grs mrvture
to which they were exposed Dr Lure s response was Surely I was not foohsh
enough to think that adreno corticoid hormones were responsble for the effects
you were finding 1n anrmals that were made to walk at a quick pace 1n 2 treadmll

WWith respeet to vour question ¢ rates of an of
flmd Dr Wood Two or three years ago when wondenng about the fluid that permits
the visceral pleurn and the parietal pleura to ghde smoothly the one over the other
under various conditions I came to the conclusion that if a person runs a race the
amount of flurd probably inereases 1 nough fluid to keep both visceral pleura and
parsetal pleura moist obviously must be present I decided that 1f this 1s true some
means for removing or absorbing excess fluid must also be present My thinking 1
this connection was probably influenced by the fact that a Japanese worher 1s re
ported to have found accumulations of flid 1n excess of usual quantities 10 the
pleur1l spaces of soldiers ymmediately following strenuous exercise At the moment
I have nothing clse to add to Dr Stewart s reply to vour question Dr Wood

Finally a word or tno concermng your query Dr Pincoffs An experiment which
a Japanese imnvestigator carned out some vears ago seems to me to have a bearing
on your very interesting observation This worker found that if he allowed rabhits
to 1nhale finely divided lamp black hept half of them as controls and promptly
nduced a umlateral pneumothorax n the other half the lamp black that the latter
inhaled remained in the alveolt The lamp black in other words was not transported
from the pulmonary parenchyma to the tracheobronchial Jymph nodes as was the
case 10 the control ammals

We as1s obvious stil] have much to learn at out many things
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TABLI [
Labratory Data
¥ rine Radneys
1 rotein 0-0 23 gms /1 IV normal
Sp gr 1010 1027 Cr 115 ce /minute
pPHAE0-75 Cp u 400 cc /munute
Sediment 0 many hyvaline ¢ sts Tmpan +” 4 mgs /minute
Blood Filt Fract 02
Hinton regative Clo 585,
Hematoent 44 Sed rite ”° 8P 0% in 2 hours
Serum protein 44 55 gms % Liver
Albumin 25-3.3 gms % Bst 5% retenticn
Chole terol 336-441 mgs 5% Bilirubip 3¢ mgs %
BUN ~-1imas % Atk I tase 30G U
Ca4550meq/L PO 13 m\/I Thymot 26 Machl acklan Urits
Na k and CO normal Heart
Miseellaneous \ rav normal
PPD negative THG low TMF
Congn red 24% removal VI o19%9-100
17 ketosterods & 6 mgs /24 1 ours CT 1 second

17 hydrovysterords 4 3 mgs / 4 hours
Glucose tolerance test normal
BMR 1BI and Ral uptake normal
ADH assay normal

TABLI II
Trselius Pattern
Pt tML I Serum i T Fl«d

” o
Tetal protein 5. 190
Altumin 208 | 13
Alpha 1 globulin 30 ! o8
Alpha 2 globulin 8 1
Bet glot ubin Ll ! 16
Fibrinogen 63 | 0
Gamma glot ulin 36 ) a1

Thia valu was 30ty ammonium sulphate fractionation

15 the werum of an adult chrome glome rulonephritic after a remyssion of the
nephrotic svndrome Both sera have in common a very low gamma globulm
However the charactenstic efevation of alpha and beta associated wath
the hyperlipemia of the nephrotic syndrome 1s not een 1n our patrent nor
18 there a ble elevation in fib

A st of some of the types of therapy employed to combat the edema
in this patient 15 given i Table III  The most sucees ful of these has been
the cation exchange re s shich <he has been recaviug continuously smee
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Frc 1 Appeurance of patient M1 1 1947 left and 1905 right after five years of
cation exchange resin theraps

lower thorax (Figure 1) Respiratory excursions werc limited and both
lung bases showed dullness up to the scapulae The heart was not cnlarged
and the sounds werc normal A <oft blowmng Crade I systolic murmur $as
qudible at toth Tase and apex Shifting dullness and a flud wave were
present in the abdomen and the hver descended two fingerbreadths on
mspiration The spleen w1s not palpable and ¢xcept for varicose vems the
physical examnation was otherw1 e not remarkable

X ray of the chest revealed ilateral pleural flud freehy mm eable
without cardiac enlareement A bhiopsy of the <kin and subcutaneou>
tissues of the abdomen revealed shght swellmg of the endothehum of
occasional vascular channels and a small amount ot chromie inflammatory
cell mfltration around some ves els but nothing to suggest fibrmoid
changes

Some pertinent laboratory data toicther with renal elcarance studies
are presented 1n Table I The bottom schlieren diagram mn Figure 2 illus
trates the electrophoretic di tribution of the plasma protems av detaled
1 the first column of Tablc TI'* For comparicon the top schhercn diagram

This electrophoretic diagrm 1 as made sometime after the courses of alhumin

therapy subsequently to e deseribx 1
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never encountered odeme fluwd protemn levels greater than 1 gm ¢ and
usually the Jovelis below 05 gm % Masoive parenteral albunun theraps
1 these conditions will varely elevatc the edema flwd proton Jesel to above
tgm %)

Eor our patient M I we bave one refractometrically determmed protem
levelin edema flind before albumn therapy Thiswas08 gms % (identical
to the Jevel noted by Newman and covorhers 2 his patient Ve hate
many subsequent obeers ations of protem levels i edems, find dunng and
followang albumin therapy of wlich the tughest values wore well over 3
gms ™ {durmg and immediately after intensive parenteral albumn) and
the mean value about 2 gms % (at long periods after parenterat albumat}

The electrophoretie distnbution (elassical Tielius technigue) of the
protems m one of the Jatter edema flud collectaons 1 detaded m the
<econd eofumn of Table II Tor contrast n Yigure 3 are llusirated the
electroph distrsh {paper elect: technscue) of serum
and edema flusd smuttencoudty ohtaned from a very recently ob orsed
salject on the wards of Cook County Hospital suffermg from o progres
snely fatal condihion comining features of dermatomy outis with ery thema
multrforme 1t wilf be noted that the mtio of albuim to gamma globubn
MY sedema flad 18 9/1 whilem sulgeet DJ 16151 5/1 The compara
ble plasma ratios are v 5/1 for AT L and 1 1/1 for DJ Thus while the ex
travrdinanty hagh total protemn Jevel {4 2 gms 24} 1n the edema fhndof D ¥

ERYTHEMA MULTIFORME WiTH
INCREASED SYSTEMIC CAPILLARY PERMEABILITY

ALE J6X
30y € SERUM
¥ TP 54 ax
ALB 44y
Yo% £ EDtmA FLUD
TP 42 max

Ty 3 (Tor lesenptton ges text)
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EXAMPLES OF DISEASES WITH REDUCED & GLOBULING

AICINDNG SoNDINES  DESCENONG BOUNDANIES ¥ cuomun
[
NEP ROTKC sywoRoWE
Lot
L
2
10 OPATHIC KYPOPROTENEM A
W TH ICAEASED SYSTE 1c
CAMLLARY PERWEABLY )
A Y 2

F10 2 (For leseription s e text)

TABI} IIf

ttempts at Druresis
Dhgitahs Induction of Alkalosis
Ammomum Chlorn le ACTH
Mercurials Cortisone
Urea 12% Dextrin
Thyrost Typhotd Vaceine
Larathyrod Diamox
Salt poor Human Albumin D1 amino Uraal (Mictine)
Salt peor Human € lof in Cation Exchange Resns
AManmtol

1949 with sufficient control of edema to allow her to r¢sume her occupaton
of nursing

During the years 1046 to 1019 repeated chest taps and dramage of the
subcutaneous fluid from her legs by Southey tubes were required to heep
her comfortable As much as 2000 ce of subcutancous find could be re
maved 1 24 hours by this method The easc and rapidity with which large
quantties of this flid could be obtaned makes unlikely anv contamination
with agmhieant amounts of serum

\nalyss of this flurd consistently revealed protan content xeceding
the rnge usually as oclated with nephritic nephrotie cardiae and nutr
tional edema (In our own cxperience with the latter conditions we have



HICIE PROTEIN EDEMU [

PATIENT ML IDIOPATHIC HYPOPROTEINEMIA
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Frc 4 (For lescription se texty

taneously obtuined edema and thoracentesty fluds (thus parllelng
vitro the 1n vivo stuation) we obtatned result  designated effectie g
mofic presyurey® which far from restoration to normal howed for edema
Quid 2 dechine and for thoracentesys, flad no wgntficant <hange (Figure 4
third and fourth sections from the top) Ou the nght hand ade of Figare »
19 Mlustrated the contrastng behavior of serum 1nd effecttve wmotie
presures for patient B The wuch maller total dowe of allumin g
ereased serum osmotic pressure from the very low value of <ome 1) mm
of water 16 8 normal value of over 400 mm of nater when mea. ured
et wetome sabine When mes ured agamnst simuMtaneos |y obtamed
edema furd the merease m effective osmottc pressuare wes afmot as
great

Agamn on the Jeft mde of Figure 2 13 1lln trated erum apd effectise

osmotn. pressure changes for & ubject (M P ) with nephrotic  «ndrome
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mdicates a pithologieal merease 1n capillary permeability even greater
than that in patient M T albununs (molectlar weight 69 000) and gamma
globulins (molecular weight about 160 000) pass through the capllary walls
1 amounts about proportional to plasma concentrations The extra
ordinary difference 1 edema gamma globulin Jevels betseen thew tno
patients 1eflects the abnormally high plasma gamma globulins m DJ
and the abnormally low plasma gamma globuling in M T respectrvely

The most sigmficant observations on the movement of protem from
plsma to edema flud were made during M T s mtensne mntrayenous
salt poor albumm therapy Durmng 2 prelimmary control pemod, the
patient s weight was stable at about 112 kilos On an oral sodum 1ntake of
less than 35 meq a day the patient s 24 hour urinary sodm output was
less than 10 meq When 25 grams of albumin were mnjected ntrayenously
daily there began a simultancous diurests of salt and water such that by
the tenth day of therapy the 24 hour sodwum output was 240 meq and the
patient s total weight loss was approximately 10 kilos In view of the fatlures
detanled 1 Lable IIT this mitial result was gratifying alike to the patient
and to her physicians and 15 graphically presented on the top nest to
bottom and bottom sections of Figure 4 (wechs 2 to 4)

While at this pont the patient still had plenty of edema yet toloe
two further weeks of mtrasenous albumm at this dosage was associated
with a progressive diminution of this diuresis of <alt and water After some
four neeks of therapy mcreasing the daily dose to o0 grams a day failed
to restore the diuresis to the previously obsersed maximum On cessation
of alburmin at the end of a month umnary sodium output fell to control
levels and weight began to increase (Figure 4 weeks 6 to ) Some three
weeks later the resumption of albumm therapy failed to induce any further
sigmificant diuresss of salt and water and weight continued up a result as
unsatisfactory to the physicians as it was to the patient

Tor this sequence of events was entirely different from those we were
secing 2t the same time 1 another subject B M who suffered from an

1dopathie hypoprotcnermia  While by no means as edematous as M1
a much shorter intraxenous course of salt poor albumin 1 B M resulted
1n diaresss of salt and water untyl the edema had wholly disappeared al
though the sodium 1ntake 1n the latter subject was not s restricted

The mo t strtking laboratory difference obseried dunng the peniods
of alburmn between these tho subjects were 10 the response of their effectie
serum collod 0. motie pressures to albumin therapy

As shownn the fourth section from the top of Figure 4 the first course
burnin therapy restored M s serum osmotic pressure as measured
o 5 normal value of some 370 mm of water When
i the osmotic pressures of serum against stmul

of al
agatns! wsnlonic saftne t
howerer we measurec
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TABIF 0
T oltr t1l Qemotic Presvure of Ilasms ad Friracellular F L (ECF )
| t Ot {
TwP ! Abm Fe Hygronsi
(ST Y cass H e
t 21 £
— — ! Dm0
\ Potat g 2} emno i
teictifelse oo
PR R N
ety
'

(
w e e e e @ tx-A)-(ni
\veroge normal values 60 0 10]0,%W 1 o 25 > 800
Fatient M T !
Before IV gltumin /53 21135 1120440 80 RWw 0w
After I\ ulf toun | i
Dgma/l ad 10 l67,384 13[13813 08 .14

| 63

* Capiltary rressure 13 assume § normal

mants of osmotie pressure are greathy preferable to caleulations from Howe
or cleetrophorctic data

The famiar Starhng » lan states m essnce that flud well flow from
capiflanies to tiwme spaces until the back hydrostatic pressure creited
by the distenfion of tissue sparcs equals the net difference between the
capsilary hydrostatic pressure and the effectine ysmohie pressure between
serum and tiseue find

Such net differvnces for patient M 1 {estimated from an a <umed novnat
capltary pressure and a calculated effective osmotic pressure) are gren
m the last rojumn of Table IV The ¢ figures would make 1t seem that sn
the first two weck. of albumun therapy the diurests nas assocated with a
diminution of trssue  hydrostatic preesure

If however we substitute direct effectis e osmotre pres. ure measuremnents
ne such dimmnution ss imphed

In any ease whether we use the caleulated or directly measured yalues
the fact remains that the highly abnormal nef difference betnecn effeetne
osmotie and pormal capillary hydrostatic pressures was certainly not
brought bacl to the normal range by parenteral albumin in M1 and was
readily brought bask sn BM {Frgure » nght) \ tentatn e interpretation
for ML mught be formulated thus

Dunng the firet few days of albumin admimstration m our patient she
showed a moderate dusrests and nexght 1o < as would be € xpected from the
e m effective o motie gradient and corresponding drop 1w tissue hydro
Aatie pressure Thas diuresss con cea «d honever in spite of the con
tmued administratien of atbunun and the perai tence of extensnie edema
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edema under albumin therapy Restoration of either measurement to
normal 1s not accomplished but inereases m serum and effective osmotie
pressures arc essentially parallel

Lhe reason for the opposite mosements of serum and effective osmotic
pressures 15 apparent from the merease of M L s edema flud protemn 25
shown 1n the fifth section from the top of Iigure 4 1he maximum of 34
gms % 1s 2 gms % higher than we have ever encountered n cardiae
nephrotic, or errrhotic edema fluid under albumin therapy

In Table IV we have osmotic pressures as caleulated from the Howe
albumm globulin ratios according to the formula of Wells 3 oumans and
Miller® and expressed as cm of water The direct measurcments of Figures
4 and o are expressed as mm of water Here we note that the caleulated
osmotic pressures for both serum and edema fluid were about 50-80 mm
lower than our direct measurements Tius diserepancy 18 consistent 11
sign and approximate magmtude with the discrepancy one of us has more
recently reported between osmotic pressurcs and calculated osmotic pres
sures n the nephrotic syndrome  This discrepancy only partially cancels
out when effeclitc 0smotic pressure 15 estimatcd Thus direet measurements
agamnst edema flud yrelded results from 30-60 mm lowcr than the caleult
tions

The e discrepancies emphasize the pomt we have emphasized elsewhere
for vahd corrdlation with the chimical equences of ¢dema direct measure
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ments of esmotic pressure are greatly preferable to caleulations from Howe
or electrophoretic data

The fanubar Starliog s lan states 1n essence that flud il flow from
capillancs to tisue spaces until the bhack hydrostatic pressure ereated
by the distention of tissue spaces equals the net difference between the
capillary hydrostatic pres ure and the effecfie osmotic pressure between
serum and tissue flnd

8uch net differences for patient \[ L (e<tintated from an assumed normal
capillary pressure and a caleulated effcetsve osmotic pressure) are gnen
1 the Jast column of Table IV These figures would make 1t eem that
the first two weehs of albumun therapy the duwress was < ociated with a
dimioution of ‘tssue  hydrostatic pressure

It howes cr we substitute direct effectty e 0 motic pressurc measurements
1o such dimunution rs imphed

In any case whether we use the calculated or directly mea. ured valucs
the fact remams that the highly abnormal net difference between effective
osmoti¢ and normal capillary hydrostatic pressures was eertunly not
brought hack to the normal range by parenteral album m M T and was
readily brought bach in BV (Figure 5 nght) A tentative nterpretation
for M L might be formulated thus

Dunng the first fow days of albumin administration 1 our patient she
showed a moderate diurenis and weight losa as would he cxpected from the
1% 1n effective osmotie gradient and corresponding drop m tssue hydro-
statie pressure This diure 15 soon ceased howcver m spite of the con
tined admutstration of albumin and the perst tence of extensive edema
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Apparently when the scrum protemns rose to normal the further ad
mimstration of albumm resulted 1n the loss of more of 1t mto the tissue
spaces and the consequent failure of any further rise n the effective osmotic
pressurc of the blood Tventually a ncw equilibrium was reached between
blood and tissue hy drostatic pressures at a still abnormally high level

Attractin e as this tentative mterpretation may be as stated 1t obviously
cannot be extended to cover the response of other tvpes of chnical edema
to intrwenous albumin therapy

Thus 1t has long been known that when albumin therapy effects 2
dwrcsis i a nephrotie 1t docs so without any long term* or great immediate*
nise 1 scrum colloid osmotic pressure In such nephrotics who respond to
albumin « transitory dwrests of salt and water follow <hortly after the
erease m plasma volume that the mjected albumin brigs about and
maintains for a period of some hours

In Figure 6 are plotted hourly urine s olume and sodium outputs agamst
serum colloid osmotic pressures total protews and hematoents for the
periods before and immediately after mtrayenous injection of 50 gms of
salt poor albumm In the expeniment on the left of Figure 6 the resultant
drop m hematoent indicates a rapid merease m plasma volume and 1
assomated with a rapid e of sodum output from below 2 to 11 meq
per hour This diuresss 15 s transitory as those we have seen under the
same conditions 1n the nephrotic syndrome sodium output has returned

ATIENT ML IDIOEATHIC  HYPOPROTEINERIA

LEGEND

U -

© T

=] T

Fie 6 (For description see text)
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1o the brae line Wxfore the hematnert has returned to normal \ote that
the myection results 1 1) suficant merea.e i serum osmotse pres ure
the tnjected albumin immediately sucks water from interstitia) flusd to
plasma [his we have called an 1v0-0 motie albumn 1nger ion

Now the eyperument an the left of Figure 6 was carmed out at 1 time
u t hefare the effect of albumin therapy on M L s weight cunve had com
pletely disappeared (Figuse § week 6) On the left of Figure 61 plotted a
comparable expiriment when ML s weight was nong despite dath
albumn (Figure 4 end of week 2) Hore we wee a modest mncres. € i osmotic
prewure and a much lews drop m hematocnit folfowing albumin injection
The revultant drests of <odwm 15 very much Jews than m the previous
ewenment

It 13 of interest to compare the nght e of Figure 6 with Figure 7
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Apparentls when the serum protemns rose to normal, the further ad
runwstration of albumin resulted mn the loss of more of 1t mto the tisue
spaces and the consequent failure of any further nse in the effective osmotie
pressuic of the blood Fuentually a new equilibrium was reached between
blood and tissue hy drostatic pressures at a still abnormally high level

Attractive as this tentats e mterpretation may be as stated 1t obyvsously
canuot he extended to cover the response of other types of chnical edema
to mtravenous albumin therapy

Thus 1t has long been hnown that when albunun therapy effects 2
dirests 1n 2 nephrotic 1t does s wathout any long term* or great ymmediate!
nse 1 <crum colloid osmotie pressure In such nephroties who respond to
albumm o transitory dresis of salt and water follow shortly after the
merease 1 plasmy volume that the mnjected albumn brings about and
maimtams for a period of some hours

In Figure G are plotted hourly urine v olume and sodium outputs agaost
serum colloid osmotic pressures total protems and hematocnts for the
periods before and immediately after mtrayenous mjection of 50 gms of
salt poor albumin In the experiment on the left of Figure 6 the resultant
drop 1 hematoent mdicates 2 rapid merease n plasma volume and s
assouated with a rapid nise of sodwm output from below 2 to 11 meq
per hour This durews 15 as transitory s those we have seen under the
<ame conditions i the nephrotic syndrome sodum output has returned
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DISCUSSION

Dr Hisey M Tiowas Jr (B lumore) T would hike to ash a question In the
case of a 51 year old man who would seem 1o have clear-cut glomerular nephntis
with nephrotse syndrome and with hypertenzion | lood pressure “00/100 with ar
terionelerotic changes and with reduced renal function with nermal serum proteins
but with anasarea an 1 with high protein (argely albumin) i the fuds but with
anemia 1n whom the treatment on account of s neplrosms was low proten diet
low aalt diet cobalt and iron ty mouth anl (with caution) transfusion with washed
red tlood cells the diuresis seemed to start after tfe mtroduction of the red blool
corpuscl s wiich 1d 1 cen thought te | e contraindicate 1 by gome of us who were
taking care of 1118 pitient

Following tis the mtrogen retention dimimahe | and returned almost to normal
He | ay been without ascites mince last Apnt or May he eame 1 Apnil I cannot be
too accurate but under Dr Prelenck Barnes who was very much interested in this
case he had electropl oretic studies on sera thoracie and at dcnnnal flus) and unoe
which I think weresn th nature of yours Isthsone of th group you are descnbing?
Dr Barned hns foun 1 a numt er of ¢ ses with aseitse find or pleural flnd nhuch had
Pprotew 1o the neigt t rhood of one to three grams or a little Yigher

Dr Ropert L Tevy (New Yorkl Iwonder wheth r Dr I'm rsonun!Dr Arm
strong wo ld care 1« comment on the nature of this eapillary permeabihity What s
e mechanmam involved

DR Joms P Mermua (Buston) T soul Liihe to ask whether there was any associa
tiont tweentte on et of huresis and increas 1n cardiac output Iask ths because
of an ot gerv tion we made at one time on ny atient with errh 913 when we attempte §
Lo effect, un osmotie diarens by gluco ¢

Weddths anime surcd eardiac outpat for another resson Wefounlhelala
™ aumum sodium diwe 18 whieh hal nat §een 2 soesated previousty witt esmotic
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which plots a comparable experiment 1 2 patient with anasarca due to
chrome constrietne perrearditis The osmotie pressure of serum rises
precipitously  the venous pressure rises almost as precipitously After a
brief 1mtial drop the hematoerit does not show enough change to reflect
a sgnifichnt ancrense in plasma yolume

‘Thus tvpe of response we have called an tsorolumetric alburn injectton
Charactenstie of il cardiae decompensations we have studied ® we beheve
1t reflects the hydrodynamic situnrtion wheren eleyated venous pressure
and fixed cardiac output does not permit the albumin to such signficant
amounts of flud back mto the cwculation A< illustrated m the top section
of Figure 7 even a transitory durests of sodium and water 15 not seen after
150volumetric 1njectrons

Turmng again to Figure 6 these considerations suggest that ML
1nrt1al 150 osmotie response to wmtravenous albummn resulted in the transt
tors diuresis seen m the nephrotic or tn nutritonal edema but as the
albumun m mcreasing quantity sccumulated in her mterstitial ftwd her
response became more 1ovolumetric In the shift from 1so osmotic to
1sovolumetric responses the increastng osmotie pressure of edema flud
play s an analogous role to the eles ated vcnous pressure mn cardiac edemas

Further reflection indieates that while this 1s as far as ne can go from
the cuidence at hand this desesiption of mechamsm leates many things
unexplaimed Thus when we did these determinations the flame photom
eter was new and aldosterone unheard of Subsequently ne have noted that
after zsotolumetric albumin adminstrations i patients wath fived cardiac
outputs brief potasstum diureses ensue Perhaps m this finding a specula
tive brid,e nught be fishioned betneen our M and Dr Newman s HH
But we cannot go bevond speculation for we hase no potassium outputs
on ML dunng the cxperimental pertod 1hus fuller eluerdation must
awmt simultineous measurement of areulatory osmotic and the newer
endocrine factors m future cises of this sort

Summary

Ve have reported a patient with  diopathic edema’ who has bun
under clinteal obeervation of one of us for ever etght years and mtensnt
expertmental ob ervation by both of us over 1 pertod of months durmg
alburun therapy  Thrs subgect differed from other idiopathic hypopro
temenne edemas we hue studied m showmg an abnormal permeabihity of
peripheral capillarics to injected <alt poor atbummn  Scquential direct
measurements of effective osmotte pressures before - duning and after
albunun admimstration ar di cus ed m partil cluadation of the mecha

nt m of this edema
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With the techmeal 3 1 tance of James T Hraliun Ruth Gunning
Joweph 1 Routhan1 1 Chu Tung

Towa City

Introduction

Aly firt expenience with the problem of differing pharmacologre effects
produced by chemreal compounds with eloselr nelated molecular structure
was reported m a studv of the vasodilating capaaity of eotime actd and
related pyndine chemteal ' Several of the compounds we tested were
mildls toxic Wooller-* demonstrated the harmful effects of 3 amno
pyvnidine 1n expenimental ammals The concept of molecular antagomsts 1
that lindred chemical compounds compete for pace on the surface of pro-
temn enzvmes If active compounds got prionty enzyme actiity progressed
naturally If the available places are all taken by compounds which pre
empt surface epace but have no active portion free enzvme action halts
An early application to chmeal problems was Woods™ observation of the
antagom m by t acnd of sulfamilamide n inhat bac
terial growth Peasomng by analogy 1 tned to find compounds which by
slowing or stopping the action of B-omplex vitamins might grve a clue to
early and single vitamin defiriencies Pynidime-3 sulfonie acid which bears
the same relation ta nicotinte and that sulfonlamide bears to PABA wa,
given 1o a number of patients with pellagra \o harmful effects occurred
but the studies were not adcquate toshow whether the principle was wrong
the matenal nert or not @yen mn adequate amounts or time Later the
soundne~ of the 1dea was demon trated by the development of folie acid
antagoni t= and the uwe of pyndoune antagom ts to produce human
pyndouane deficteney -

In spite of the faet that pantothenie acid was establ hed as e~~ential for
growth and health of expenimental animals and certain lower organi. ms
nothing was knawn of 1ts posuble role in human nutntion and metabol m
when we undertook our tudies The ncreasing importance of coenzyvme L
In many important metahole and enzyvmatic actions was being unfolded

From th \etaboli m L nit of tte Department of Ve licine and the Uni eratv
Hospit | of the Colleg of Medicine “tate Lniverats of Tows Iowa City Iowa
Supporte1t  the Ve Lical Departm nt Tru t Funl and gr nts from the \ational
$itamsn Founlation The \utnitt n F uadats nar 111 Purr gt Wellenme Co
I d December 30 11
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druresis but was 1 ths ndividual assoctated with a marked increase 1n eadise
output

Dr & Howarp ArysTrone {Chic1po) In answening Dr Levy one of the troubles
tn implieating an allergic mechanism 19 that ACTH has no effect on the transudation
of albumin in ML while 1t does cut down protetn transudation in other allergic
edemas we have seen This of course by no means rules out allergy

TIn some of the edemas which have leen 1n the borderline range which Dr Thomas
has discussed we had one or two pitients very much like his and encountered com
parable therapeutic responses

However the few borderline cardiae decompensations who have responded to
transfusion of albumin all have had a sudden blood volume merease raprdily raduced
of about a hiter This of course 13 reminiscent of the old Caughey test Dr Levy used
to have us do except that you hold your increase 1n plasma longer

In answer to Dr Mernll a question I think he put hs finger exactly on the phe
nomena we have heen working on which have led to the hy pothesis that the sudden
tncrease in plasma volume starts an increase cardiac output this leads to the transt
tory diuresis of salt and water we have described

In certan nephrotics we have carnied out simultancous studies of both cardiac
output and isubin and PAH clearance during albumn injection Time 1s too shart to
report these

The only reason the ¢trdiac output 15 not the whole story 1s this Dr Mernll
We studied as controls some patients who had good heart function and had edems
for various other reasons We found patients who would have an excellent 1nerease
1n cardiac index (say two or three) and still nould have a neghgible sodium trans
tory diwresis immediately following alburma I have in mind particularly one or
two patients with generahzed careinomu but without Chiari 8 syndrome n other
words no evidence of vena caval block That 13 why we strongly feel that thereis a
Dasic hormonal pattern on which these other phenomena are superimposed

Dr Kevpait Eversov Jr (Closing) In answer to Doctor Thomas question

the 1 effect of t in & pitient with chrome glomerulo

nephnitis and anema I suspect this 1s due more to the improvement in cardiac func
tion and glomerular filtration rate rather than to a decrease in eapillary permeability
or elevation of serum osmottc pressure It might however smprove capillary function
by dmminishing anermia and conse puent ansna cather than by its physieachemseal
effect on osmotic pressure

The nature of this condition + hich Doctor I evy tnquires al out 14 certainly mys
terious to us We have done skin and muscle biopsies of this girl which show non
specific changes There 1s a little pertvascular inflammation 1n some arcas and a little
swelling of the endothelium of the capillaries It 18 not specific for any collagen duse s
or any other condition we know of The fact that she did have a sulfanilam e rash

akes us think this might be in some manner relate ] to 4 hypersensitivity state
but 1t 18 not ke snything v ¢ have seen Fefore erther chinically or pathologically
1t does not mnvolve the hidneys and 1t has been comj letely unchanging an i non
he ten years we have followed this patient So thus fur we have m»
he pathologieal ar etiological me< ham m which goes on here

progressive in t
cxplanation of t
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employing a general hospital diet Period 11 was to test the adequacy of the
formula with mmeral and vitamin supplements and the effects of intubation
nee the formula was intolerable bn mouth Ienod 1T was designed to sce
whether the deficient diet without the antagon: t mught induce changes in
tno weehs Fach of the-c periods in plan and 1n fact was two weehs fong

Tenod IV with the deficient diet plus w00 mg of omega methvlpantotheme
acd was planned for four neeks At the end of this time we extended it for
one week berause the clintcal state of the -ubjects ruggested that they had
not reached a danger period Their symptoms of 1llness were not as striking
as those 1 the earlier study after four weehs of deficiency  Becau-e 10
weehs 13 about the it of endurance 1n taking the tubes the planned re

covery Period ¥ with the formula plus pantotheme acid but without the
antagomst was reduced from two weeks toa ngle neek Dunng thy week
the general condition of one subject 1mproted whereas the other had a
progressing emottonal di arder Only when the chemical data were a.~em

bled did we find that some of the changes had not returned to normal till
Punod VI with a normal deet

Procedures

The formula vitamin and mmeral rupplements are indicated se Table T
The pattern 1< sumlar to that reported previou Iy ™ The caforie mntake m

TABIE
Compos ton £ F wral N ummS pplement | Compos tion 15 It Stuxt
et me
Granulated sugar | 200 gm Thiamire hydro Calesum biphss
Cornstarch 2 Em chlonde 12 phate 69
Water 20 ml Pibwe flavin 18 Calewura Iactate 163 o
Vitamin free ca Pyndoune 20 Fernic eitrate 119
s m 12 gm A corbic ael D 0 Magnewum sul

Corn aul W0 gm Nian 170 [fate N5
Oy une 0 mg 1 Diba e pota
Vatamin A 5BOUSP wm pho~phate 119 9

umits ! Sodum biphos
Vatamin B 1W0LSP phate 1416

units Sodium etl rde 91 8
N\alICO 10 gm

3000

Calo ies

Contains M meg Vitamn B by sssav
Coffe anisoft drnks allowed ad Libstum but measured brought the averag
intake of potassium to 1.2 grams 3 day
e wereen bledtodo the study with prisoners as volunteers through th e thought
ful cooperation of \Mr Poy Furcell warlen of the lowa State Peformatory at na
mra and with th authorization of th State Board of Contrsl Mr Henry W
Rirma Charman
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After a peniod of two years of myvestigation using pantoy! taunne which
proved to be mnert we began a sertes of obserattons using omega methyl
pantothenic acid and a punfied ration dev oid of pantothcme acid

In previous mvestigations of pantothenie acid metabobsm m human
subjects Bean Hodges Daum and Thornton! ? 3 desersbed metabale
abnormalities and chmeal signs which occurred 1n normal y oung men gnen
the pantothemie acid antagonist omega methylpantothemic and a diet
devord of pantotheme aaid The agns were those of an illness charactenzed
In torpor, apathy and depression cardiorascular mstabihty especiatly w
the ereet posttion a neuromotor disorder with paresthesias burnag sensa
tions and muscle neakness abdommal pans and disturbance of aimentars
function and frequent infections Biochemical alterations meluded an
meonstant reduction n the percentage of PABA excreted m the unne in
the acetylated form 1rregulanties in glucose tolerance and mereased sen
tinaty to msulin g failure of ACTH to induce cosnopema an irregular re
duction 1 17 hetosteraid excretion and the development of a histamine
refractory achlorhydria without any disturbance 1n gastrie motility The
iliness induced 1n the subjects caused us to abandon the planned recovery
period and employ cortisone a rich diet and added vitamims Becau e the
abnormalittes had not been antiipated hecause of the hazard and the
herent difficulties m such studies in human subjects the c\penmcnml
design was not without limitations very obvious m retrospect For these
resons it nas desirable to repeat and extend the obscts attons

Experimental Design

We planned the present study with more elaborate < ontrol periods (Figure
1) Period I was designed to establish baselines and the test routines while

PATTERN OF
TEST PERIODS DIETS VITAMING 8 ANTACONISIS

TEST PERIODS
DURATION doys
BIET

VITAMINS

Pantothen ¢ Acid KX~ > X
g /day,

Others asinTobte I '

ANTAGOMIST 500

Omega metbyl
Pantothen ¢ Acd
o

#TESTRAN L
w!

=
N
2
@
]
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no musele tenderness He felt that his over all strength was improving A
week later he had less muscular crampimg The paresthe 1as perst ted He
was much more lethargic and omnolent He pent mo t of the time m bed
It was only with diffienlty that he could he aroused m the mornmg After
four weeks of Pertod IV for the hirst time a poitne Troussean 1gn was
demonstrated and the tendon reflexes became till more inetine Two dayvs
before the end of Penod 1V he had repeated bouts of nau ea ncrea g,
«omnolence and moderately ~evere muscle cramping and paresthesas One
day after the tart of Perniod ¥ nau ea hecame trouble<ome It was only
with difficulty that he could retamn the tube feedmg Only 2% hours after
Period V1 was begun there was complete ces wtion of the pare the 1 m
ubject WS and he became less <umnalent A week later the mn cular
cramping was gone and the Troneeau sign was negative He felt wonder
fully well Al letharmy <ommnolence and weikne s were gone Dimunution
of tendon refleves remained
T H remamed asvmptomatic until 11 days after the tart of Perod IV
when he had mu ele pamns m the legs ealf musele tenderues and shight
un teadiness of gut \o defimte reflex changes werc demonstrable bcaven
teen days after heginming Period IV she had intermittent spontancotts
carpopedal spasm 1n addition to severe  menstrual cramps without hleed
mg Thich and calf museles were extremely tender Paresthesias had de
veloped m the lower extremities The remainder of the neurological exam
mation was negative After 27 davs of Feriad IV che noted ome lessemng
of the mu cle eramps but the pare the 1as perusted along with a defimte
wmerease n lethargy and ommolence Dunn, the 1a t week of Tenod 1V
he was nauseated and refused her tubc feeding, on 4 occasions  After four
days of Pertod ¥ her chnical tatus was unchanged exeept that ome dis
orientatton and hallyeination occurred She hept saying  People are tak
g pietures of me  Dunng the last fow days of Penod V- he became ex
tremely depressed cned frequently and often repeated I want to lill
myelf  After five davs of Period VI she was completely asymptomatic
She felt better than he had for many months \o abnormalitics of the
tendon reflexes could be demonstrated
No sigmficant lability of pul- rate or change 1n blood pressuse or pul e

pressure otrurred m any subject Electrocardiograms failed to reseal any
abnormalities m ubject H'T until the heginning of Period IV when the
U waves m the precordial eads became prominent In W & repeated elec
trorardiograms were normal until the begmning of the ~ccond week of
Period TV at which time T wave and U wave changes i the precordiat
lead were those scen wn hypohalermia (Figure 2) In 1 H control electro-
«ardiograms Tevealed a prolonged QTC ntermal and abnormal 7T waves
s the experiment progre ~ed he al o developed additional abnormahties
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Pertods 1 and VI was the same as during the time the formula was used
W S was the only normal subject on whom we collected complete data In
another v oung mn the experiment was <topped after two wechs of Period
IV because of a breach of control The other subject, a 31 year old white
woman had obesity and the adrenogenital syndrome We wanted to ec
whether the antagomst and deficient diet mught reduce her adrenal cortical
orveractivity Ve used a 1000 calore redueing dict throughout the whole
study She got only a third of the quantity of formula but the <ame sup
plement of vatanuns and minerals

In our prescnt studies we concentrated on flud and electrolyte problems
while repenting many of the studies we had done previoudly

The original plan was somewhat dufferent for the patient I H Her control
period on a genertl dict lasted 8 weeks from January 12 1905 to March 7
19>5 On March 7 she started the pantothenic actd defictent tube formula
and 500 mg of omegn methy] pantothense acid She then had a o week
period exactly like that of Pertod IV of W S Period V likewise was 1dentical
with that of subject W S 2s was Period VI with the e<ception that n the
case of L H 1t lasted only 12 days for W S 1t nas for 23 dnvs

Results € hmeal

HT had no ymptoms until the begimmng of the second wech of Penod
11T Then he first noted increasing fatigue <hght weakness and transient
unsteadimess upon standing upriht These svmptoms although non
proresine were unrelenting o perconality change was noted He re
mamed pleasant and cooperative Four days after the start of Period IV he
first hul flexor spasms of the night forearm and hand Three days later,
paresthe 12+ of the upper and lower extrcmities began Repeated neurolog
1eal extmination farled to reveal any abnormalities until 8 days after the
start of Pertod IV when a sight but defimte decrease accurred m the tendon
refleves on the right <ide This progresscd for three days and then remamed
stationars \o other symptoms or ibnermal sipns appeared Subgect W S
was asy mptomatre untsl the bemung, of the wccond week of Puriod 11T
Then he noticed the onset of mereasing, fatiabohity a generally tired out
feeln, muld weahness and unsteadine  of gait on artang in the morning
Three dave after the beginmng of Paod 1V he had cramps of the nght
anterior thigh muscles and everc punn the ripht \chilles tendon At the
end of the first week of Penod IV parcsthosas of the upper and lower ¢
toomities bugan By the next day he w1 extremels torpid and for the it
time the tendon reflexes on both sides hid decrcased Otherns e the neuro
ation and phy Al (aamination werc norm il Iwo wedhs
sd IV W S was troubled by sevore muscular sprms of
1leg« \lthouph the pire the 11s pera ted there was

logical mxamn
after the <t art of Purio
us hands fovearmas ane
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Weehly eamnophil counts failed to reveal any igmficant vana
tion

Reults \etabolie
Towunopenir response to \CTH

In onc ubject H ' no signifieant alteration was noted In both 1 H
and W S there was a defimie decrease i the eosinopense response to SCTH
heginoing m Pertod TV and contimung through Period 3 and VI (Figure
4)

Repler Power Rolanson Test
Subpeet HT had one 1bnormal test during Peniod 11 but all other te ts
were normal Subject W S had an abnormal test during Period I and 11
EQSIMOPENIC RESPONSE TO ACTH
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Fre  The electrocardiogram ! fore and during hypok ilemit

Ballstoeardiograms of H'1 were normal until the first week of Perrod It
when defimte abnormahties appeared In patient LI control ballisto
cardiogeams of I T were normal untif the first wech of Pertod IV whent
defimte abnormalittes appeared In pattent L H control ballistoeardio
grams revealed bizarre compleses In WS no abnormahties dey eloped
Chest films farled to reveal any alterations Castromntestinal changes were
similar to those reported previously * During Period IV none of the sub
jects had upper respiratory mfections or other mamifest vtions of deerca.cd
bacteral resstince WS and T H had a progressne nerease m the sedi
mentation rate after the beginning of Pertod IV (Figure 3) It promptly re
turned to normal earls m Period VI No alteration in the sedimentation
rate of ubject T occurrcd durmg the control period but it mereased
after one wech of Period IV During the expcriment there was no signifi
cant change m the weight of subjects WS and H1 T H Jost weight on
the 1000 calorie dict at the ame rate i all periods \o «ignificant altery
trons were noted 1 the hemoglobin red blood eount white blood connt or



STEDI S O0F PANTOTHVMO ACID METAROLISM 81

17_KETOSTEROIDS.
RATIO CREATININE 1N URINE

z = T =

_ -

i

!

o H . ® 8 © 2 “w i
we

Fre ¢ Aret lation {1ABA

urme paramunebenzore and wa agam  tarted This was follosed by o

Isght but debinste decrease in the amount of evereted 17 Letosterod Fy
cretson of 1T hetosterord  fowever was ufl abave nomual i definite d»
Creare i unary excretion of 17 hetostermd  from this les ef was noted m
Punind 1% and v as well a9 Ponod Y Im thys subjeet

ws. GLULOSE TOLERANCE TEST
x = m 3 x; m
28
24Q:
E200 2
g
Ly
2 2 ! i
1
B !‘ 1 r
ot ot i RO '
Lot it gl
1 R 8 4 0 1 42 3 4 )5
Weed
e {g ketolrs et



80 W B BEAM R LUBIN AND Kk DALY

" KEPLER POWER WATER TEST
600- 1 © orm
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Fie 5 Water excretion te t

but <ub equently 1t became wnd remained normal A striking aberration
occurred m LH “\umerous tests during the contiol pertod were all well
withm normal hmits During Period IV <he developed an extremely ab
normal responsc as mamifested by an mabihty to excrete the water lowd
The test rumained bnormal until atter the start of Pertod VI (See
Figure 5)

Para aminoben ote Aerd dceetylation

Acetylation of a standard do e of I ABA did not chan,¢ significantly 10
any subject throughout the studsy

17 helosierowd Creatinine Ratio

Insubject H1 nosignifirant chwge occurred In ubject W S a defimte
dicrease m the exeretion of 17 hetosteruds occurred tonard the end of the
Period TV It perasted through Period ¥ and the carly part of Period A3
Before the study LW had a greatly increa ed 17 heto terod exeretion
At the beginming of the control period para wmnobenzoie acid nas given
to te t acetylation A« soon as PABA was myen there was a prompt fall m
the unnary exciction of 17 keto tcrod  (See Tagure 6) It aqun became
marhedly elevated when para aminobenzoe  aerd adnum tration was
topped While agamn € reting large amounts of 17 heto teroids m the
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began in Period 111 2nd persisted through Periods IV and ¥ (See Figure 8)
T H lkew e had a great sncrease wm insulin sensitivaty

Seral determunations of serum ealeium and phosphorus fatled to reveal
any alteration (Tigure 9 W S had a shght elevation of alkalme pho pha
tase during the latfer haif of Penod IV which persisted durmg ¥ and VI
Senial hlaod urea mtrogen determinations revealed no alterations from the
control values nor did r¢peated sodum determinations Alterations i the
<crum potas m serum chlonide ind CO; combining power were of stk
g magnitude In subject HT 2 trend toward the des clopment of hypo
chloremic alkalomis with hypokalerua began durmg the fisst week of
Period IV 1n subjeets W S and T H extreme degrees of hy pochloremic
afkalo 14 and hy pokalerua developed durmg Period I IV and § with a
rapid return to normal duning Period V1 (Figures 10 and 11)

Serum Profein Studics

In all subjects the aibumin and total protcins remauned normal There
were defimte alterations in the electrophoretic pattern with an inetease in
the alpha { wnd alpha II globuling during the deficrent pereds in all three
subjects with a return towards control Jevel dunng Period VI In 1 I
there was al 0 4 definite deereasc in the beta globulin dunng Penod 1%
\o sigmheant alterations i total protemn or albumun or globulin oecurred
(Figure 12)
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Glucose Lolerance Test

In W S, marked alterations accurred Although he had an abnormabty
of his glucose tolerance test throughout the entire study durng the latter
part of Period III and throughout Period IV a new abnormality oceurred
(Figure 7) Thrs was charactenzed by a persistent elevation mn the 2 hour
blood sugar determnation This alteration was lost promptly during
Period V and did not recur Likewrse m T I a simlar alteration oceurred
During Pertods IV V and the carly part of Period 1T an clevation of the
2 hour blood sugar occurred The curve returned to the control form after
the first weeh of Pertod \ I

Insulin Tolerance Test

In subjeet HT an merease i scnsitisity to msulm was noted durmg
Pertod T11 and I\ with the 20 mnute blood sugar much lower than i the
control tests In subject W S 4 marked mcrease m ensitivity to msulin

ws INSULIN TOLERANCE TEST
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begann 1 eriod 111 and persisted through Pertods IV and V (Sce Figure 8)
T H Lkewi ¢ had a great mercase in msulin sensitinty

Senal determnations of serum caleiurs and phosphorus fatled to reveal
any alteration (Figure 9) W 9 had « shght clevation of alkalne phospha
tase during the latter half of Period IV which persisted during V and VI
Senal blood urea mtrogen determinations revealed no alterations from the
control values nor did repeated <odium determinations Alterations in the
serum pota wum serum chloride and COy combiming, poner were of strik
g magmtude In subjeet II'T a trend toward the deselopment of hy po
chloremie alkalows with hypokalerma began dunng the first week of
Peniod IV In subjects W S and LH extreme degrees of hy pochloremie
alkalows and by pohalena dex eloped during Periods IIT IV and ¥ with o
rapid return to normal durmg Peried VI (Digures 10 and 11)

Serum Protern Studies

In all subjeets the albumin and total proteins remuned normal There
were definite alferations in the electrophoretic pattern with an increase m
the alpha I and alpha IT globulins during the defictent periods 1n all three
ubjects with a return towards control kyels during Penod VI In LH
there was al 0 a definite decrease m the beta globuba during Period TV

Do sigmficant alterations 1n total protein or albumin or globulin arcurred
(Figure 12)
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Trer Function Tests

Iner function studies mcludmg the bromsulphalon test thymol tur
ity ecphalin flocculation zine ulfatc turbidity and ~crum helirubin de
termumations were pcrformed evary two weehs noubjeet W S Noaltery
tions were noted

( holesterol and Cholesterol Fle s

Figure 13 gnes 4 representatine cune for the changes 1 chale terol and
¢ ters There wa o harp fall m both componcnts while the tube feeding
were u ed with a return to normil when the normal diet wa e tored

Total erum fat and pho pholiptds howed no pmificant chnges
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Prothromlen 1ctuty

A ratio of the control prothrombin time to the patients prothrombin
ttmc times 10 was arbitranly selected as a measure of prothrombin actinats
Lamg this ratio there was a dehmte decrcase m prothrombun activty
duning the defictent period 1 subject W 8 with a rather prompt retum to
control levels duning Penod VI \ stmular but xomewhat lews marked de
erease m prothrombin actnits occurred tn subject L H (Figure 14)
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Discussion

In our previous studies we were impressed by the chimesl 1llness which
occurred when the deficient diet and omega methslpantotheme acid were
used together In the present study there was a winlar weakness fatigue
and decrcase i spontaneous activity Mood changes though they did
develop were not as impressive as those observed 1n previous te.ts Dizzl
ness and unsteadiness were severe Sometimes changes i position were ash
ward beeausc of the temporary instabiity At least some of the fatigue
weakness and awhwardness seemed to be caused by the neuromuscular
disorder It 1s 1mpossible to say whether mental disturbances were Te
sponsible for one of the subjects gaing A W O L but such behavior 15 hardlv
surprsing under the circumstances of the test One subject developed a
psychosis with paranoid features which continued mto Perrod V but rapidly
vamshed during Period VI The torpor and somnolence began to dimint h
very soon after the antagonist was stopped and pantothenic acid was gien
m Period ¥ suggestimg strongly that the mduced state of pantotheme acid
deficiency was responsible for such changes The neuromuscular abnormalt
ties consisting of paresthesias weakness cramps tenderne s and alteration
m tendon reflevcs muscle tenderness and the positrve Trousseau «2gn dd
not all clear up till Period VI but there was a very definite improvement in
Period V when pantothenic aed was substituted for the antagonist

The subjects 1 the present test did not exhibit much vascular mstabil
ity postural hypotension labile pulse or easily provoked tachy cardia
which had all been so promuinent in earlier studies The balhistocardio rams
became abnormal 1n one subject Having been abnormal in the control
period of another <ubjcct they changed towards normal Such ob erve
tions do nething to clanfy the nature of the arculatory status of the
subjects or the vaganes of the ballistocardiogram

There was no tendeney for the subjects to have mfection though the
condttions of the metabolic ward and ot the entire experiment were un
changed from previous tests when mfection presailed dunng the period of
deficeney There was howetcr a triking merease i <edimentation rate
which returned to normal m Period VI The reason for the merea od peed
of sedimentation 1s not known

Several metabolic changes were studicd i detas) In subject W S the
eosmopenc t¢ ponse to ACTH did not dechine until Ieriod IV when the
antagomst was given By the third weck of the deficent peniod the re
spon e had dimimt hed conspicuou Iy In contrast to our previous obsersa
fion this did not come back to normal dunng the recovery period The
farlure of re toration to normal when pantotheme aad w s given and when
the diet was normal miy mean that the mechun m re pon ble wa dis
turbed mort senously than m the earhier studies when the dufiesencs and

antagom t peniod was 4 rither than s wechs m durdion Another posi
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bility 15 that corts one which was used at the termunation of the expen
mental period in the earlier test had some other effect on the adrenals
‘The capacity of one subject to excrete a normal amount of urine m response
to an 1ngestion of a large quantity of water was seriously imparred during
the deficiency period but came back to normal durning Period VI

The excretion of 17 ketosteroids 1+ recorded i Figure 6 In one ubject
the initral levels were higher than normal and fell very promptly while
PABA was given They then returned to the previous level whenit was dis
continued Subsequent administration was followed by a diminution of the
ratio and then a tendency to level off at the previous control level During
the pertod of induced deficiency there was a slow but rather steady decline
which was still continuing at the time the last test was done during the
recovery period The significance of the e findings 15 uncertam

The changes in glucose tolerance were characterized by prolonged eleva
tion of the blood sugar which even after two hours tended tostay up around
200 or higher particularly durmg the latter part of Period IV This returned
to normal during Period 1 and remained normal Study of the insulin
tolerance test revealed that with the deficient diet alone a sharp increase
of the mwulin senwitivity occurred and this persisted throughout Period
IV It wasslowly being restored towards normal in Periods V and VI

Figure 10 shows the very sigmificant fall 1n serum potassium and the
relative stability of the level of serum sodium throughout the expersment
These changes in erum potassium occurred during & period when the m
tahe of potasslum was constant Figure 11 <hows the strihing changes 1n
blood chlorides and carbon dioxide Unfortunately we do not have data
from balance studses so cannot sav whether there was a potassium dwresis
an absorption defect or whether potassium was stored 1n the body The
electrocardiographe changes indieate that there was indeed a cellular
depletion of potascium Since the absolute requirement of potassrum i not
known the possibilkty of an inadequate supply exists

Consictent hut not very extensive declines 1n the prothrombin orcuried
durmg the deficient period but there was no sign of any liver malfunction
nor was clinteal bleedin,, at any time a problem

Speeulation

This report deals with work 1n progress “lowly we are improving the
experimental design which we hope eventually will enable us to understand
the naturc of the changes we have produced So far we cannot be sure that
1) we have produced a defect m pantothenic acid metibolism by employ mg
a metabolic antagonist which mterferes with the diverse functions of coen
zyme A II) whether omega methylpantothenic acid 15 a more powerful
tovie agent working as a general protopla mic porcon or I1I) whether some
unrccogmzed deficieney et ts i the cxperimental diet
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Discus 1on

In our provious studies we were impre ~ed by the clinteal sllnes whch
occurred when the defivient diet and omega mcthyIpantothente and were
used togcther In the present study there was a sumlar weahnes  fatige
and decrease m spontancous actraty Mood changes though they dd
davdop werc not as impres. 1 ¢ as those ohwrved 1n previou test Dz
ness and unsteadiness were <cvere Sometimes changes in postion were ank
ward beeau of the temporary i tability At least «ome of the fatigue
weahne « and awhwardness <eemed to be causcd by the neuromus-culer
dvorder It 15 impowsble to av whether mental di turbance were fe
«pon 1ble for one of the subjcet«gomg A W O I but such behaviors hardly
<urpn n,, under the circumstances of the test One subject developed 8
3 chowrs with paranoid features which continued mto Pertod ¥ but rapidhy
sant hed dunng Peniod VI The torpor and somnolcnce began to dimime b
very toon after the antagomst was stopped and pantothenic aad was ghen
i Period \ suggesting trongly that the mnduced state of pantothene aed
deficieney was re pon ible for such changes The neuromu.cular abnormalt
ties consisting of paresthesias weahness cramps tendemess and altcration
m tcndon refleses mu ele tenderness and the postive Trouseau g dd
not all Jear up till Perniod VI but there was a vcry defimte improvement in
Period V when pantothenue acid was substituted for the antagont t

The subjects i the present te t did not exhibit much vascular m tabd
ity postural hypoten 1on labile pul« or (aily provohed tachy cardia
which had all been o prominent 1n earlier tudics The ballistocardiogram
became abnormal in one <ubject Having been abnormal in the control
penod of another ubject they changed towards normal Such ob-eria
tions do nothing to lanfy the nature of the arculatory tatus of the

ubjeets or the vaganes of the balli tocardiogram

There was no tendency for the ubjects to havc mfeetion though the
conditions of the metaboke ward and of the cntire experiment weze un
changed from previous te ts when infections preyarled dunng the pennd of
deficency There was however a stnhing mcrease n «cdimentation rate
which rcturned to normal in Period VI The rea on for the mercased peed
of ~edimentation 15 not hnown

Qeveral metaholic changes were tudied 1y deta) In ubjct WS the
¢o mopeme response to ACTH did not deeline until Perod 1V shen the
antagonist was gren By the third wech of the defiaent penod the re

ponse had dimint hed con preuou v In contra t to our previous obwna
tron, thi did not come hach to normal duriny, the recovery perod The
farlure of Fe toration to normal when pantothenic ac 1d was gnen and when
the diet was normal may mean that the mechan. m r¢ pon ible na dis
¢ «eriou Iy than 1n the earhier studics when the deficiney and

turbed mor
5 weeks m duration Another post

antagom t peniod was 1 rather than
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bibty 1» that corts one which was uwed at the termination of the expen
mental period 1n the earlicr test had ome other effect on the adrenal
‘The capacity of one subject to exerete a normal amount of unne 1n re<pon-¢
to an mge~tion of a large quantity of nater was seriousy ymparred dunng
the deficiency peniod but came back to normal during Penod VI

The exeretion of 17 ketosteroids 15 recorded m Figure 6 In one subject
the mitial lcvels were higher than normal and fell very prompthy winle
PABA wasgnen They then rcturmed to the previous Ievel when it nas di
continued Subeequent administration was folloned by a dirunution of the
ratio and then a tendency to level off at the previous control level Dunn,,
the period of mduced deficiency there nasa low but rather steady declme
which was still continuing at the time the lat test was done duning the
recoviry penod The sigmficance of thewe findings » uncertam

The changes 1n glucose tolerance were characterized by prolonged eleva
tion of the blood sugar which even after two hours tended to stay up around
200 or hugher particularly during the latter part of T enod IV This returned
to normal dunng Peried 1 and remaimned normal Study of the m ubn
tolerance test revealed that with the defivient diet alone a harp werease
of the mulin sensitivaty oceurred and this persi ted throughout Penod
IV Tt was stowl being restored towards normal in Peniods V and VI

Figure 10 hous the very signifieant fall 1n <erum potassium and the
relative tabnhity of the level of «crum odium throughout the expenment
These changes in erum potas.um occurred dunng a perted nhen the in
take of potas mm was constant Figure 11 hows the stnthing changes 1n
Blood (hlonides and carbon diowide Unfortunately we do not have data
from balance etudies so eannot ay whether there was a potas wm diuresis
an absorption defect or whether pota mm was tored in the body The
electrocardiographie changes indicate that there was indeed a cellular
depletion of potassium “inee the absolute requirement of pota sium s not
Fnown the possibility of an mmadequate supply exsts

Con 1 tent but not very exten ne deelines in the prothrombin eccurred
dunng the defictent period but there was no 1gn of any ner malfunction
nor was eliteal bleeding at any time a problem

Spt culation

This report deal. with work in progress “Slowh we are improving the
expenimental de 1gn which we hope eventually will enable us to under tand
the naturc of the changes we have produced So far we cannot be <ure that
1) we have produced a defect m pantothenic acd metaboli-m by emploving
a metabolic antagonist which interferes with the diyere functions of cocn
zyme L If) whether omega methylpantotheme acid 15 8 more powerful
toxie agent working as a general protopla mie poison ar II1) whether some
unrecognized deficrency exasts i the expenmental diet
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Asfaras Tis conccrned many of the changes induced are <imutar to the ¢
mduced m ammals by pntothenic 2cid deficiency  Perhaps too much
emphasis should not be put on the fact thit gluco e tolerince returned to
control Ievels m Period Vo without change m dict but when pantothenie
aad repliced the ant ygonist (see Figure 7) Many other abnormalities did
not disapperr until Period V1 In retrospect Period V was too hort We
must emphasizc the well known faet that correcting a speafie deficiency
m diet docs not necessanly correct a lesion induced by the deficiency
Loo little too brief or too late may xplum failures in correcting what has
been ealled the humpty -dumpty wtuation ¢ Final proof will depend on our
abihty to titrate the human defiriency s ndrome, 1f such 1115 to the stage
wherc 1t 15 still quickly reveruble by merely replacing antagonist with
vitamin The interpretation of any vitamun antaonist s action must be
made with knowledge that many subtle metabolic bypas es may enable the
cellular ind humoral economy to mahe remarhable adjustments

ot knowing except by mference wnd extrapolation what counzyme 1
and pantothenie 2ed do m human met tholism nterpretatton of our data
at the present merely tentative stage of work m progress 1s mposeible
If one 1s willing to compare our obsers attons with a miscellany of obeerva
tions I 4 Varety of nnimals and some of man 1t may be that potas um
defiency Uone 15 wequate to explam many of the chimeal and bioehem
1eal changes 87 Our next tests will mquire mto that po-sibility Ve pro
pose to studs the effects of large doses of potassium at 4 time when 1t 1>
low Likewi ¢ admumstration of Coenzyme A may tell us whether that
substanee can correet the metabolie errors The powsibility that our meta
holic machine 15 related to stimulation of aldosterone produetton and
reduced production cortwone like compounds 15 a stimulating speculation

If we have an unrccogmized deficiency a longer Tenod 1 should pro
v1ide the clue

Conclustotts

Work on 1 syndrome mduced 1 normal subjects and one with ev 1dence
of adrenal cortical ovcractivty conhrms ind extends our ob ertations A
elirneal state of lethargy weakness burning paresthe 1as and cramps with
agns of tetany was observed Iow serum pota sum mught account for
many of the clineal findings Likewt ¢ hypohkalerma  hypochloremit
hy pochlorhy dria metabolic alkalosts and a defect m carhohy drate metab
oli m were ohserved Turther studies are 1 progrcss to cluerd ite the meeha
m ms whoe dordered function leads to the e disorders
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wemial syndrome In cincer we induced no climcal improvement nor did we have
laboratory evidence that we had done any thing important metabolieally

As for Dr Tihenthal s question when we began to piek up the spilled and broken
Preces and analvzed the data when the experiment was over we realized we had left
undone tho e things we ought to have done and bad done tho e things whirh we
ought not to have done and we were ort of worried about 1t We are now dowg a
balance studv Thay all happened on 2 relatively fixed and we hope normal ntake
of potasstum and other electrolytes Ve have studies going now on the unne and
feces as well as what comes in You mught explain these data by saving (1) potas
sium was not absorbed (2} that 1t wis lost 1n excessive amounts in the urne We
have no reason to uspect that they lost any extra amounts m the stool

It 13 obvious to tho e who are studying the latest medic reports in LIFE TIME
and other medical journals which heep us up to date (laughter) that if I were an
aldosterone man I might say that these subjects might have been manufacturing
extra aldosterone 1n other word we may have been stimulating one part of the
adrenal cortex and diminishing another At least one can explain the ¢ things on
the bast that there 13 too much aldosterone or that there 15 smph a wastage of
potassium from someshere 1n the systesn But ne have not studied eyther urme or
mu cles

The implication 1s that pantothenic aeid 13 u eful but our ternble difficults 1
trying to find a deficiency 1n anvthing which re emble 1 food should be emphasized
We measured any where from two to three four or five times the 1ctual pantotheme
acid 1n the diet that the tables indicate 13 present n the food

A warning T think should be voice 1 here The work of Becher and Friedennald
1n alloxan induced ditbetes in rats has demonstrated that those animal when gven
a pantothenic 2etd deficient diet are spared some of the unhappv consequences of
alloxan diabetes when given pantothemc actd the vescular changes occur erther
accelerated in time or worse in degree suggesting that an imbalance may stir up the
adrenal cortex under those peculiar etreumstances

Thus becau e pantothenic actd 13 pre ent m a Iiberal guantity i any concevable
diet—1t 1 pratably a wa te of money to put 1n more pantotheme acid Ve do not
know enough about 1t I trust that the vitamun magnate and manufacturers do not
e1ze upon our data as reason t) needle their already euriou Iy needled vitamin
packets nith even more vitamuns

Asfara Dr Ruffin s comment 1 ¢oncerned there has been m nutritronal htera
ture—Ishould 2y malnutritidnal hterature 3f I'may call st that (laughter)—over
the last hundred vears a deseription of burning feet Qur ubjects developed pare
thestas which were precisely similar as far as you ¢ judge omebods el e burn
g feet to what had Yeen de cribed 1n medical iterature

A man by the name of Goralan in 1946 leserntbed the burming foot svndrome
among Indians m India These people were hiterally starving and ate a most pecul
jar diet The Indun diet as vou know varie 1 )] kinds of different direction  He
gave them meotinie acsd thumine—1 do not think he had anv B 6 at the tune—nibo
flasin singly and 1n combimation There were dzens of sul jects 0 he hata good

pe 1 group Nothing, happened to the burning fect Then he gave ealcrum
pantothenic and the }urning feet no longer 1 urned I suspect that there may have
D 8 &1 pantothenic acid d in these peaple

The evidence however looked at fram this distance 18 merels a elinieal mference
ve tried 3t on mamy people %ath vars u negropathies and have not seen that

We ha
1t has done any good
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The umportance of pathoenie fung as 3 eau e of bone and jont diease
kas taken on added 1gmficance as the result of several development
First the contrel of pathogeny bactena with chemotherapeutic and ants
biotte agent  has mereased the relative frequines. Seeond nerea-od travel
mewdent to militars service and ather fartors has revulted 10 a di<emmation
of fungus mfections Third therapeutie agents of a more effeetive nature
for several of the mucotic ommanems have become avalable recenth

Twents five cases of fungus disen e obcenved at the \eGnre Veterans
Heepital and the Hoxpatal Dz son of the Medical Colle gr of Virginia in o
five vear prriod from 1949 through 1954 have been revieswed Thus meluded
I1 easemi of bla tomyeoas 4 of cocrdind ymyverris 4 of eryptocorcoz 3 of
acrtinomvcr 2 of histoplameets and 1 of noeandiosr  In eight caves
there was involvement of bone or joint (Table 1)

The wedenee of myeotie wfection 15 much larger than 15 generally
appreeiated ! The tvpes of ifection encountered here are zbout as an
tiespated for this area with the possaible exeeption of the four ca-e« of cocer
dindomyveoas Each of thewe however pave a biston of having traveled
or mamntamed a residence in one of the endemic areas of California The
2g¢ range vaned between 18 and > f years and wax not felt to be unnuat
There was only one fonale pauent 1 the group of 25 ease< TTus corre
fates with the general predominsnce of 3 temie fungus infections in male<
but the ren < coull not be conadered representatine wnce 18 of the 2,
caseq were ctrerved at the MeGuire Veterans Hospitat whieh has an af
most neghigble number of female patients Fourteen patients sere white
and {1 \egro and there was no evidence of racal 1w ceptibality except 1

the four cases due to rocciimdomyoosts mfection Three out of thes
{OUr cames weTe among Negroes and m two of these the diease was disemy
nated and progre< 1ve The deeply pigmented races have been found to be
more u ceptible to this infection and the disea e 1s wauzlls more «nons !
There has been a popular although probably imeorrect conecption that
= temic funguy disease 1 restricted to rural areas and to mdisiduals in
the lower tneome groups In this <eries 14 patients were from rural areas—
oght farmers five laborers and one Pullman porter Eleven patients were
From 1t Departm 1t f Mediene Medseal Colleg  { Virginia and the Med eal
Serii M Cur Veteran Hmptsl Tictwon! Virpioia
91
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TABIF 1
Fungus D) Ttal ) mbe € Npte (G w b
\ctinomycosis 3 o
Blastomyeosts n 5
Cocesdhordom cosrs 4 1
Criptococeo 13 1 -
 toplasmos 2 0
Nocardiosts 1 0
Total ,‘ 25 8

from urban centcrs—three laborers two executives one teacher one police
man one clerk onestudent one textile worker and one who at the moment
was unemploved but who had been dicharged recently from the United
States Marine Corps (Table 2}

Of the total number of 23 ca e~ reviened three tvpes of mycotic organ
1sms produced joint and bone lestots These were Blastomy ces Dermatitidy
Cryptococeus Neoformans and Cocaidiodes Irmites A brief revien of the
diseast. pattern produced by these organisms will be mide and representa
tive case histories presented (Table 3)

Blastomycosist 2 1°

orth American blastomy costs 15 probably hmited to the United States
and Canada 7The causative organmsm 1s the Blastomyces Dermatitidis
which 15 2 smgle budding yeast like cell with a thiek refractile wall The
<ource of ths organism and 1ts mode of mvasion are unknown 71he mfec
tion may take either of two clinieal forms Cutaneous or wysteme In
the svstemie form the shin lungs and bone are chiefly mvolved with the
latter occurring probably m over halt of the cases Ans of the bones of th
body may be affected but the cancellous more often than the tubular The
process 1s usually an osteolytic onc with little or no surrounding bone reac
tion or production Pcent reports have <hown that stilbamidine and 2
hydroxystibamuidine bave becn effective therapeutic agents

Case Report J D A 00 vear old Negro male w s admutted to St Phihp
Hospital of the Medical College of Virgima on “eptember 14 1904 The
general health had been good untit s weeks prior to admt ston at which
fime multiple furuncles m the region of the nght wst right great toe
and the dor-um of the left foot developed Onc weeh prior to adms 1on
ellmg and redness devcloped m the right knee both ankles and
t wrist For two weehs there had bcen sl ht anoreua  malarse
hysteal examenation. Dramng sinuses of the nght

pam 5%

the nghi
and 2 low grade fever 1
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TARTI
| ! 1m0
Poota [rer o Re tn D g "t
L I
ot ol siw | Femer Ruril | Aetmomicor! 0 | Cerviert nole
NR 4N W | Farmer Wurdl | etmomseo 1! 0 | Corveal mole
IR ] 1MW | Tumiernull { v | tctin meon! @ Caviealn fe
ot . worker | I
Wi i g Tatover Tural | Blu temye o Tungs ani kan
MG 4 MW Hlsewuve  Gu [ Blutamieon ! 5 ) Tung
RU 140 (M| C | Iaforer Rue 1 { Bls tomyve 1 | + | Tung
Jn 5 [ M]C | latorer Rural | Blat mico | + I eounated
cT lu MR l Faemer Rurd | Blatomye 1]+ | i emunatel
AT o0 i ALY C | Tarmer Tural { Bla tomyeom | @ { Dt enunated
R[50 MU W | Tumberman | Rural | Bla tomyeo 1 | 0 4 Skin
ET 13 ;M| € ) Farmer Rurdl | Blastomyco s | 0 | D1 emunated
IB 43 MW | jobeeman [ Gitv [ Blitoms 5014 ] Dt oem nated
PT 3 f\r | C | Farmer Ruri | Blat myco1y 6 | Di emiinted
3T 193 1M W | Tewlesorhery ity | Bla tomses | 4 | Tung
VR 3 M C ) Tullmy por i“\m\\ Cocahionle | © 1D amnaed
Pl tor I micot I
Mp 3 Farm | Rural '(ovndmuh |+ ' Lung
I myeun |
WJ % MUC Cupenter | Raral | Cocandion t 0 | Tung
I i I I | myeo 1 1
Jw 240N W Store clerk Gty Cocardion | 0 | Lung
| | meo s
JH I3 lw | W Tre utive 1 €1y | Crptee cen - 0 | Tung
) | [
RI 15 F ] €] Student Citv | Lesptocoeco | + lnn emintel
I g ! !
vondle b Gts Criptoorco | 0 ] Venmge
| . ' |
BG TN tanmer | Rurd ) Crjtacee | 4 | I emined
| 1 I I
HS uuxl‘\\ Jia) rer ‘(m Y Hitopl mo | D | Tung
I I n Vo
AC 16N W T der | Caty ‘lh\\phm "o “m\g and kin
| | | ome
g by | WiNee {Gh [ Noerdows 0 i emonated

wr t mght great toe and dorsum of the left foot were pre ent  Chere was
pamful snelling and rednes of both ankles the night hnee and nght nnst
Hoth the hner and pleen were barely felt on deep mspiration Inspiratory
and expiratory erepit it rales were heard 1 both lung bases [ abo afor,
data A direct smear from the smus of the nght wrist area was poitne for
Blatomyee Dermatitihs The hemoglobm was 78 gm ervthrocy tes
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TABIT 3
Pret D ExtentofBo I Ivmnt

KU Bla tomjyco 1 Right patella and tibia

ID Blastomy cosis Right nlna proximal philanx of night great toe
night sacro aliac joint and 3rd and 4th lumbar
vertebrae

cT Blistoms comt Canetform  sciphoid  cuboid and the 1t 7nl
and 3rl metatarsals of the jeft fort

IB Blastomyco 15 Sacrum

JT Bla tom)coss Talus ealeaneou  tar als ind the 2nd and 3rd
cuneiform of right foot

MD Cocerdiordomycosis | Cervieal and dor al vertebrie

RJ Cry ptocoeco 14 Rib  tornum and pelvis

BG € ry ptococc oy Skull pelvs  right acromial proce + nght humeru
nght tibta and the nght 1 t metacupl

2620000 leukocytes 17400 poly morphoneutrophils 97<% \ urmaly 13
~howed an albumm of 1 plus and many white cells i the ediment Snv
blood cultures were negative ind three sputa specimens showed no tubercle
bacilli \ ray exammations There was cxtensive bone destruction of the
distal third of the nght ulna with a pathologie fracture present moderate
destruction of the provimal phalany of the right great toe a few punched
out areas in the region of the right sacrothac joint a mottled moth-eaten

appearance of the bodies of L3 and Lt vertebrae with necrows and
fracture of the transserc process of I 4 and moderate destruction of the
nght patella 4 chest film showed mottled wfiltrition throughout the
nght lung field and the mid zone of the left There was a small amount of
fld 1 the night costophrenie angle Course i hospital The patient was
considered acutely 1l at the time of admisston and died four days after
entering the hospital A smgle 100 my, dose of 2 hydrovystilbarmdine was
arven intratenously on the day prior to death without any noticeable (lm

1cal effect (Fig 1)

Cryplococcosis® © ¢

Cry ptococeoss 18 world wide m disttibution The mfection 1s cau ed by
the Cryptococcus Neoformans a smgle budding veast Iike ccll with a
thick capsule which can be clearly demonstrated by an India wk prepira
tion The orgamsm has a known 1prophytic ewt tence m nature but the
mode of mvasion m man 15 not understood The disea e has 1 mirhed
predilection for the central nerous istem but the shin hungs and other
organs may also be affected Jomnt and bone mvolyement 19 sud to be rare
put docs occur The proce s 18 almo t purely n ostcolytic one with hittle
or no reaction oecurning n the surrounding bonc or pero tcum  and no
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Fie 1 CaeNo 1 O teolytic change distal one thur i of right radiu and ulna
with atheloge fractu e of nght ulns Bla tomycost

tendency to bone production There reems to be an affinits for vanous
bony prommences otherwise almost any bone m the hody may be af
fected F re ultsn t with tilb dine and 2 hydrovy
stilbamidinge have been reported recently although the orgam m does not
appear to be mfluenced as strungly by these drugs as does the Blastomy ces
Dermatindss The central nervou  system myolvement 1s particully re
<istant to treatment

Case report BC 4 27 vear old \egro male was adnutted to St Philip
Hospital of the VMedreal College of Virginga on January 20 195” There
had been & cough productive of clear putum for five months and pain
swelling and ltmitation of motion of the right shoulder for tao There was
an additsonal history of weight loxs malai e and temperature ek vation
At the age of five years osteomselitis of the night leg, had des eloped follow
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mg traum i and the wse of a le, brace since that tume had been necessary
Physical cxamination The temperature was 1032 degrees Fahrenbeit
the <kin was hot and dry and the patient was deseribed as being lethargic
A tender fluctuant 8 X 3 em mass was present over the nght acromal
process There was n il lized discrete 1y mphad thy, and
the <pleen was barcly palpable [ aboratory dala The Cryptococcus \eo
formans was found on «mear and culture m material aspirated from a mass
over the acromium and on culture of the urme The urime otherwre was
negative exeept for a shght amount of alburmn There was a per 1stent
cosmophihia of 10% hut the hemogram otherwice was not remarhable
Spinal flmid examination was entirely normal \ ray exammations Sharply
defincd punched out arcas were present i the shull proumal end of the
first left metacarpal the right acromial process the shaft of the right hu
merus nd in several nbs Therc was al o extensive widenmg and thicken
iy, of the night tibea mdicative of marked bone producttye changes and
probably resulting from the old osteomychtis  presumably bacterat
Chest \ r1v showed 2 moderate hilar adenopathy and a moderate degree
of diffuse hibrosis Hosptal coursc Tmitial treatment con<sted of the use of
symptom tic and supportive measures with no appreciable change m the
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chimeal status and the patwnt left the hosprtal agamnst medical advice
after one neeh He returned six weeks later after having developed fluc

tuant mas<es over the forearm and sternum Cryvptococcus \eoformans
were cultured from the e areas as well as from the «puta and the urine
continued positive Treatment with 2 hydrovystitbamidine intrasenously
was then mstituted for 20 days i a daily dose of 220 mg Followmng a rest
peried of 10 days this sume course of treatment was repeated Chnieal
ymprovement was prompt and quite marhed with a return of temperaturc
tonormal weight gan dsappearance of malaise and dwappearance of the
fluctuant masses in the vanous areas mentioned A two months follow up
< ray study of the bones however showed no change This 15 a charac

terstic experience The patient was last seen stx months following therapy

and appeaved to be dong well chmeally but efforts to have um return to
the ho pital for more detaled studies haye not been successful His present
status 15 not known although casual information obtained from friends and
members of the famly imndicates that s condition 1> quite sat1 factory
(Fig 2)

Cocerdiordomycoses T 8 13

Cocerdioidomy costs 15 endemie 1 the southwe tern part of the United
States and 1s particularly prevalent in the San Joaqumn Valley region of
Calbforna The eausative agent 1» the Cocaidioides Immutrs which 1 a
round thick walled organism contuning numerous endospures It 1s found
1n the soil and 1t 13 believed that imvasion occurs by mhalation The dis
ease tahes one of two forms The benign pulmonary nfection or the chronte
progressive and often fatal systemrc In the latter the shin bones and
other organs may be mvolied by spread from the originat pulmonary
tnfection which usually 15 progressive Bone kuons are quite common ind
usually appear as cyst like areas of osteolvs1s Proliferatrve perzo titis may
be present although frequently there 15 no surrounding hone reaction To
date no effective therapy has been reported for the progressive <y stemic
type of coccrdiodomyeomrs

Case regort MDA 42 year old \egro male farmer while serving with
the Army at Mather Field Califormia n 1946 had been found to have an
mfiltration of the left lung field which was presumed to be tubereuloss
although no orgam m was identsfied For the next year symptom:tie
treatment, was instituted with improvement of the pulmonary inhltration
hut with the appearance ot a destructive process myohving severat of the
dorsal vertebrae Shortly after di charge from the irmy 1 1947 he en
tered a Veterans Admimstration ho pital No defimte diagno 1s was ey
tablished but a year s therapy with streptomy cmn and para ammo Wieyli,
acad was given Nine months followng this cour e of treatment a fluctuant
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mes m the upper dorsal region became evident In 1950 he was admitted
to McGuire Vetcrans Hospital, m Richmond, Virgimia because of this
and the mass was meised and druned Smear and culture of the purulent
material obtatned were positive for Cocerdiordes Immitis Symptomatic and
supportine treatment was continued princrpally at home and the process
apparently became stable In 1941, he was recalled to MeGuire Veterans
Iospital for further evaluation There were two small draimung sinuses
present 1n the upper right dorsal region of the back, and complete fixation
of the cervical spine Laboratory studies Smear and culture made from
matenal remosed from the draming uinuses were positive for Cocadrordes
Immitis The hemoglobin was 89 gm  ery throcytes 3 090 000 leukocytes
15000 with o normal differential count The urine showed a 3 plus albu
mmuna and was othersise negative \ ray exammations The chest x 13y
was reported s being negative and showed no evidence of any residual
wfiltratton  The cervical and dorsal spine <howed produetiy¢ bone changes
with bridging between the last four cervical vertebrae There nas evidence

f

tructive chinge along the anterior mirgitt

Fie 3 Cae o 3 Irregular de
fth vertebri Cocejrowdomyen !

1), with hone productive change ftheted
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of bone destructine and productne changes m the eventh eighth and
nmth dorsal vertebrae Shortly thercafter the patient left the ho pita!
agunst medical advice In November 1953 the patient was admtted to
another Veterana Adnimstration ho pital and cypired the following, dav
Postmortemn exammation showed a large paravertebral abseess i the
nght upper dor<il area with bone destructine and productne changes in
the fower cervical and upper dorsil vertebrae Cocaidimdes Immutis was
wentified 1 the material obtamed (Fry, %)

Commen(

Pathogeme fungt must be conwudered in the differential diagnoss of all
nfections 1 olving, bones and jomts  Although neither climeal studies nor
1oy exammation e make an absolute 4 finction between & my cotic
and a bacterial mfeetion there are certamn distingwshing features that wilt
aid i the differentiation Mycotic joint and bone disease oceurs as 1 part
of a systemac infection Dissemmation or pread 1s by mewns of the blood
stream with the possible exeeption of actinomyeonis m whieh ea ¢ dircet
cxtension occurs The lewons are usuaily multiple wide spread and m
general show a predilection for cancellous rather than tubular bone In
the ease of cry ptococcous there i o tendencv towards mvolvement of the
bony prominences? ? The x ray appearance 13 that of an almo t pure os
teolytic process with httle bone or periostesl reaction except agam m
ceeasional cases of actinomycoss Sequestrie if present are usnally small
a contrast with the usud reaction resulting from bactenal nfection
When joints are myolved 1t 15 usuaily by dircet extension from the itk
bone lesion and extensive damage oceurs to the bone cartilage and syno
vial membrane Roentpen evidenee of bone damage may ewst for many
months after sheletal pun and signs of systemie nfection have disap
peared Tuberculous bone and joint le 10ns are most apt 1o be confused
with My cotic infections and 1t may be almost 1mpos 1ble to differentiate
the two Solely from a roentgen standpomt myeotic infeetion of the bone
may be difficult to dhtmgulsl\ fmm multiple myeloma certamn cises of
meta tatie | and other il The
clineal features of these varying diseases howcier hould not offer real
difficultyz 3 ¢ 8 57 8

The failure to respond to the usual antibiotic and chemotherapeutic
agunts <hould arouse su pieion that the mfection 18 not one resulting from.
the usnal pathogeme bacterin The diagnosis however can only be made
by recotermg the orgamsm from the joint bone abscess catity <inus tract
<hin sputum unne or spinal flud

The prognoss for certain of this group of diseases has improved due to
the mtroduction of the sromatie diamidines as more effcctive treatment
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measurcs Stilbamidime 15 unstable th solution and has been found to be
tovte for the tngeminal nerve but 2 hydrovystilbamdine daes not have
these diadsantages and 1s equally effective Blastoms coss eryptocoecos
(exeept of the centril nervous sy stem) and actmomy cows have proven to
be the most effectively treated The various <ulfonamides and antibiotics
have been effective m some eases of actinomy cosis and nocardio.is Todides
m vanious forms wd quantittes have formerly been the drugs used most
extenavely and for the longest period of time [his drug had been effectie
to a linmtcd degree m the treatment of blastomycosts ey ptococcasty
actmomyeosts and nocardiosis  Otherwice  the minagement has been
Irgely symptomatie supportive or with the use of a wide variety of drug
and other treatment measures that enjoyed brief and unwarranted period
of popularity To date no treatment of value 15 2y ailable for cocerdioido-
micosts histoplasmosss or central ners ous <y stem cry ptococcosis? 18

Summary

1 Tight cvees of bone and jomt di ease were found m 20 cascs of patho
geme my cotie infection obsersed 1n a period of five years Tive cases were
due to the Blastomyeces Dermatitidis two to the Cry ptococcus Neofor
mans nd one to the Cocardiordes Immutrs 1he number and character
of the mycatic mfections were not considered unusua! for this area

2 Bone lestons as a rule are osteolytic n nature usually multiple,
and mvolve cancellous rather than tubular bone Joint my ol ement oceurs
by ¢xtansion from the adjacent mfected bone In cases responding to treat
ment rocntgen evidence of bone damage may evst long after the systenue
feature and evidence of mvolvement of other organs have dwmappeared

3 The wromatic dramudine  particularly 2 hydroxystitbanudme have
been found to be cficctne m treating hlastomyeasis actinomy cosis nd
eryptococeosts (excent of the central nervous <ystem) Various sulfona
mudes and antibiotics have been helptul n some cascs of aetimom) coss
and nocardiosis Todides m vartous forms are sl bemg used in the treat
ment of a number of these diseases but their use 1s limited To date no
treatment of value 15 available for coccrdimdomycosts histoplismo 1s
or cryptococcosts of the central nervous ystem

4 Dianous can be established only by recovering the orgin m from
the jomt bone ab e ¢ty mu tract kin sputum urine or pmal
flmd
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tla tomyco 1 with stilt i Dine Ann Int Mel 87 31-4 10>

10 Svarprr I anpMcvay IV Jn T treatment of North dmencan bly to
myen 15 with? hydroxyatilt umdine Am J Med 15 603 §93 1923

11 Mauegr J M Scuoeseacn T B Jone P I Suurriewonrtd J S avp
Ssmwer G 1 Treatment of infections due t¢ Cry tococeus nenforni tns with
il amt line Antibiotics and Chemather @ 413446 1957

17 Miteer J A Suwrrie € W oAt Heaocey W H o Treatment of Cryptocac us
neoforman 1n mice with sult 1 hine Science 178 31 193

138 Watremus AL R anp taw o¥ A J Treatment of genershzed ey toec co s
witt 2 hydroxsstibimidme Va Vel Monthly 8 591 504 1954

13 Corron I T Syt ¢ ! Toweking Moavp Saree MT S nativity of
coceidioide immite to @ Fydroxyatill am dne and the farlure of the fragin the
tre ttment of expenimental co eidiodomies s J Tat Chn Med 43 947 045
1004

15 Ssaprer I Baker T A Fuiory B D avp htsnrr D S The roaults of

2 hydroxvstill amidine therapy 1n di emunated ¢ colioidomyeo 1s \an Int
Med 48 1 6 1955

DISCUSSION

Dz Rocer O Former (I Ang les) Ithmk De To ne paperi very timels
1f our exyenence out west 1t ¢ aterton We tll ce tuterculost of tle bone
tut certamly the other grar ulomatou disen es the fungt partieularly  cem t) be
Topping up more and more fre juently

I would Iike to hnng out that in the treitment of at lewt cocerdior lamyeo s
nvolving bone the treatment which ew tel for tufercul 1 of tie Jone muny
many year ago «till holds true and we bave people hoth Negrs> ani wlite whs
purely on s supportive an ! re t regime have had improvement und uppirent eure
both from tte ¢ mplement fixal on test and from the elinical picture by rest in | ed
l; nourt lung diet which b tol econtinued a with tutercul> 1 over » perod

veur

Oneof tlese ca s halatadlh w olvelankle nhich hinot losk qutea ! La
the foat 1y Toone !as hown The other wa a3+ hite man wlo tad to have one leg
amputzte [ but the le son  which sere many 1n the cthe 1y gradu Ny Teded ard
helat ¢ hied of other cau es an 1 hid no evidence of cocerdion lomyeo ¢

DR Trorat  Seerr (I ington) T hould ke tya k D Toone he s mury of
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lus pitients with blastomyeo 19 howed central nervous system snvolvement and if
he found any therapeutic regunen to which tho ¢ pitients would respond

We have had five in the last two years n our commumits who re ponded systemt
cally to stilbimidine but showed no re pon e of the pecultar mentngttes with which
they were suffering,

It 15 interesting to note that none of these patients was suspected of centrsl
nervous ssstem involvement at the time they were referred to the ho pital The
course was very idiou  and the meningitrs pre ented none of the outstanding
features of other forms of meningit1

Atautop y they showed healing of their ystemuc lesions 1n bone and lung with
stilbamidine but showed no re pon e at all n the meninge

Dr Dovio T Swamie (Durham) This excellent paper of Dr Toone s and Dr
Lelly s certanly emphastzes the incresing impertance of the fungus nfections
both as diagno tic and th Iw s particularhy mpressed with his
case of cry ptococcosis (Torulosts) which recovered becau e I think this fungus has
the highest over all mortahty of all

There arc many unsolved problems connected with cryptococcosis We have
studied a number of the brain c1 e and they show nesther shin sensitivity nor
agglutmins to the orgimsm One ca e which 1 studied had both pulmonary and bone
lesions and did show a positive skin test to her own orgimism and also agglutinios
which were easily demonstrable by ordinry test tube reaction Smee this one did
show agglutinins which were ¢ (s demon trable that grves additional weight to
the uniform ab ence of agglutinin in the meningeal ca e

The orgamism itself 15 vaguely remimiscent of the pneumococeuys having a large
diffu e polysaccharide capstile and al o showing some evidence of response to sul
fadinzime therapy In other words an oce1 tonal patient his recovered after sulfa
diazine theripy

Al this uggests purels theoretically the po (bility that xe have here an analo
gous situation to the pneumococeus paly acchande whieh may flood the body and
paralize the tmmune mechani m as was fr t de eribed by Dr Lloyd Felton 1f 2
large amount of the polysaccharide 1 njected 1nto 1 mou € the mouse 19 unable to
produce effective antibodies and w1l die from & very few orgam ms mntroduced
furthermore he cannot be immumzed by ordin v methods

Al this ad Is up to the suggestion that 1n the ca e of ey ptococcosts 1f the infec
tion 1s hmted and not 100 mueh of the ¢ ypsule 13 1 roduced ordinzry rmmune bodies
muy result and the patients recover Un the other hand if the hods 15 overwhetmed
with thi pols accharide vou expect no immune re pin e ind the mevitable death
of the paticat

1 believe 1t 13 north teying 2 hydrony tilbimedise It s aninhubitor not 1 direct
fungierdal agent the w v 1t 15 far bla tomyes 1s 13 Smapy er reported four eases of
cocerdiosdomy couts 1 the Lnnal of Int aal Melr tne a fes months ago which sug
geats that 2 Indrovystilbamudine 1 helpful We recenthy had a very acute case con
tracted m the laboratory which was rapidly di emanating who made ratber r;ll"
recovery with this drug Of cour e thaty ju t onc ca e but the drugis harmless
and since we do not know ansthing better 1t might te worth trying

Dr Wort B Daviews (Wa lungton 1) € ) e had a pitient recently at '-‘K:‘
hoopital who died with Hodgkin s D1 e xie 1n Leryptocaceo 13 of the brain n:‘,lf bt

teresting to call attention (5 the fact that the merdence of ery ptococc
it Ingher w patients with Hodghtt Dt ea e thun m ather disea es Infection
e neoformans 81 ul | Fe xu f ected when any pitient with Hodghin s
ugic tive of centril nervous aystem mvolvement

much
with ery ptococeus
D1 ease develops symptoms
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DR 1 Wrrrin 1 N Corsav (Nes York) The o large osteolstic Ir 1ons are of
con 1d rikle interest I wonll ke to a k Dr Toone 1f he had an opportumty to
stuly erther biopuy mitenal oe material at po tmortem I woull be particularly
miere teltokn w whether o teoblusts were found or whether the ti aue re eml led
the pinu  firmation which we ce ocessionally n e1 ¢3 of rheumato 1 arthnits
where t]ere 14 marked at ¢ ry tion of hone

D2 T1an € Toost (Clo ing) Thelieve Dr Smuth s remarka an wered De I'g
berg s que tiom regarding, the tr atment of cocey hiordomieosts Snapper las re
cently re wrte 1 £rur enses treated sith 2 hydroxy stilbam line with equsvocal resulta
He ummarnzed his article however by stating tat he felt that the drug might
1ave some controling mfinence on the disea e Otherwi ¢ the only treatm at has
been t! 1t of rest and supj ortive men ures

Dr Seott xremark referat le to the central nervous ystem involvement in blasto
myeo 19 are very interesting We dul have one cise with central nervous syatem
mvoliemert an 1 that patient died It was the patient with the mitial le 1on in the
sacrum Jater deveDying an overwhelming i emunated mfection We Fave been
anare of cour e that eryploeceeo 1413 ¢ ften associated nith contral nervous sy tem
mvolvement but hal felt t}at this way rare in blastomyeo 1s

In an wer to Dr Corham s que tion The bone and joint le 10n Fere 13 not lthe
that of rteumatoid arthrfy  In mycotic infection the imitial leston 13 u wally m
the sut ¢t »n [ral tone aren witl a lirect exten ton 1nto the yont The le ion 13 pn
manly a de tructive one with osteolytic changes in the bone anl hittle evi lence of
soft tissu ve 1 tance In ! eumat i arthrite the mitial le 1on 13 10 the synovial
membtane with sprea | to the cartilage and subchondral bone The t1 sue response
m rheun stor 1 dh ease 1 characterized by an overproduction of granulation trssue

I would Like to thank tle discu sants for tteir qe tions and remarks and have
notl mg to add t¢ the | oints brought up ty Dr Smuth



PNFUMONIEIS FOITOWINC ASPIRATION O CRUDI OII
WD ITS [REATMINT BY STLROID HORMONFS

By JOHN R GRAHAM M D
BOSTON

1his 15 2 report of a patient who & piratcd large amounts of crude ait
mto Ius lungs and his treatment by sterord hormones Lhe patient was 39
years old On August § 1904 he and 4 fellow worher approached a 13000
gallon tank contatning 8 mdches of erude o1l %5 at 1ts bottom to cleant
The fellow worker entered the tank and was seen to fall unconserous inte
the @l My pitient went to his rescue turned him on his bach and then
collapsed him elf fillin,, on his night wde with his mouth open and on
nostril nnder the ol and one ahove the level of the ol He remuned there
13 minutes until rescued by firemen wearmng spectal mashs

On the Ieft of Chart I are histed the products which ¢manate from 2
petroleum fractionating column in the order of their volatity * Thue at
the top are the fucl gases the alcohols gasolines hero (nes heating or
crude olls which are subdisided into 10 degres of viseomty and of which
the ol n our tank was #5—a thick blick heavy ol Then come the lu
brieating oils waves residual aibs and 2 phalt The more v olatile the prod
uet the more acutc and cxtenwse 1 1ts damaging action on pulmonary
tissue and the quicker 15 1t remored from the body Conser chy, the le>
volatile products cau e le s acute reaction 1n the lung but remamn m the
lung for longer periods of ttme The more volatile products are known to
cause central nervous svstem depression and undoubtedly the fumes
breathed by the ¢ men ateounted for therr coma The oil a pirated by my
patient 15 belisved to have had some herosenc 1n 1t whieh 15 hnown to cause
<evere pulmonary demage m 2 matter of mnutes  1he large bulk of 1t wa
of 4 cruder mixture responsible for the prolonged irritant cffect to the lung
which will be observed m thi < we and which prosed to be corre pondmgh
slow 1 1ts evacuation from the bods

The patient was taken to the Boston C1ty Hospit il where he wasrev ned
from coma and <hock After ~exeval hours and treated with ovy gen and pem
allin He was extremely <k had constant cough productine of bloed
tinged ol fleched <putum was evanotic and had u high fever The X ray
here shonn reveal the pncumomtis on the right (he had been luing on fn
nght side) which was obvmed it that ho mtal

e days later on \ugust 17 he w w transferrad to the Taulkner Hos
mtal where hus wife worhed 1 4 techmerwn On entry he appearcd €x
y all was wrached by a constant cough productne of al and ome

101

tremel,



FPAELMONTIS FOLLOWINC CRUDE OIL ASPIRATION 10>

Gas Ave9 54
Auconors

Gasoune

KE)\OSCNE

H[A‘INC 0|1§-—~

Lusricaring On

!
Wax Parient  Woman  Crupe
Resioua Ous o”5
ASPIMLT

Ciart 1

blood was cyanotic dv pnese and htd a temperature of 102 and pulse
of 120

There were signs of consohdation mm his nght nud lung field rales all
over the nght lung, and some on the Ift Urme and stools were normal
white blood count was 32000 Sputum howed a mined flora of coliform
alpha  treptocoeeal and catarrhal: orgam ms \lieroscopte examination
of the putum <howed blond polymorphs and black droplets of ol sur
rounded by hi iy te  His vital capaeits was 1.2 liters out of an expected
4 1 hiters He had a penzerllin rash and was con equently switched to achro-
myem streptomyan and later chloromycctin depending on scnsitinaty

studies \one of these antibiotics «eemed to have any effect on his cond:
tion
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A graphuc tepresentation of the cluneal course of this patient 18 recorded
m Charts II IIT and IV and represcntative % rays are herewith repro
duced taken at significant points m his progress

Having origmally felt that his preumomnitrs mught be m large part bac
tenal but hating beun disapponted n his re pense to antibioties Dr Sam
uel Cohen who had been called 1n consultation and I decided to attempt to
allay the ehemical pneumonstis with cortisone Dr Albert Seeler and Dr
Harnet Hardy specialists m industrial medicine although thev had not
met this particular problem betore felt this was worth a trial

You will sce by Chart 11 that the overt clinieal mamfcstations of his
1llness were hately b 1 His ure pulse and respiratton
became normal and his cough and sputum production decrezsed marhedly

Hhs % ray pieture however did not how improiement and fearng
that bacterial spread dunng cortisone therapy mught be fatal we reduced
and finallv discontinued the cortisone As this was done the patient became

chimeally seker and sicker The X rv dated “eptember 7 shows the state
of hs Iung as the cortisone was removed
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At this point Dr Mawell Finland was consulted and 1t was deaded
to remstitute cortisone therapy and omut antibioties heeping a sharp
watch the while on lis putum and blood cultures Y ou will note the irame
diate chmeal re ponse which was agam obtamed The concept then de
veloped that we should gne just enough steroid to heep the patient chm
cally well but still coughing 5o that he ruight eventually get rid of the ol

This poliey was pursued with good effect ACTII was added twice a
week to keep his adrenal cortex stimulated since we did not know how long
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cortisone therapy % 1s to be contmued Owver a period of siv weeks cortr one
was ruduced gradually Before it was eliminated a febnle episode and a
return of chest 51,08 cough and more vl production recurred These were
quickly suppre ed by more constant u ¢ of ACTH The patient appearc d
<o well that he was alloved to go home on December 10 His vital eapacity
was now 23 hters
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Orver seyen mor months by ACTH was continued A flave up of congh
and <putum cecasionally demanded a short wmereve w ACTH Cough
\putum and feser could he titrated agamst AUTH dewage manxere pro
portion throughout huis course In February 1920 he returmed to actiities
on & part time bass {He was studying to be o teacher at Boston € uner
wty ) After evamupations were oser and sacatton had begun we gradualis
ehmimated ACTIH He no lon.er hrouht up o with ns shght cough
Cragually his eough stoelf stopped  He has now been off ACTH for four
months and 15 well carmying & full schegule at Boston Laneraly His
utal eapacity 15 now 32 bturs and hus Xoray dated September 1% 1952
revegls some residual fibrosis m fus hight lung bt represcnts = tathed
wuprosement ot er films tahen a year previously

Fhos patient rasses several ponts for con weration Refye® has shown that
inflammation Jocalizes the action of en wntant or tounr H the toau i
ome which by spreading may be lethal te large areas of neaghbonng trsaie
inflammation seryes 2 useful purpost by putiig up a barrier O the other
hand o the imtant 15 ot ternbly damaging but stirs up a It of Samma
tory re ponse especisily m the fung the mBaremation iteelf may be more
threatening to life than the rotant

{t would seem that m the case of crude uil ¥ 5 the latter conditsan pre
aals Bt may akso prevail for other hvdrocarbons jower on the seale of
toueity such as mmerad ol In the ¢ sse of the more actitely damaging by
drocarbons ek as gacolne and herowue a question remams as to whether
mfiammation sertey 4 weful or detrimentat role and as to whether st ~up
nresson b sterouds v indieated or nat Thrs 14 a question which pribcbhy
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can be solvcd by ammal experimentation and possibly by the use of cortt
sone i some desperate human elmicil example of herosene poxsomng-“’f
which there are sull far too many oecurning especially 1 rural areas
among small children 3%

Ins e1se suggests the probable uscfulness of sterotds m treating other
industnal zceidents myolving smilar products and also thewr possible
usefulness 1n merchant seamen and <mlors who are subject to asprating
crude oils 1 sea disaster and who have been thou,ht hitherto to die of
exposure

A final question 1s rarsed as to whether these by drocarbons will eventually
prove to have a carcinogente effect on the pulmonary tissue to which they
were <o long expo ed I would welcome opinion on this point

REFFRFN\CFS

1 I1ace R C Tealth of the Petrcleum Worker AN A Archiv Ind Health 11 1%~

131 1805

Trerr 1 1 Weens S Mcher J D lutmonars Mamfe tations Following

Ingestion of hero ene J led 23 35 364 1943

Wagrse J 1 Preumonta m Rerosene 1 1 ming Am J \led Sex 185 3%5 330
%3

}?lunﬂbm\ J A ImatrTrowe H R Towe [flect of Varvng D es of

Tero ene Adaunt tered )y Different R ut  Am J Me] Sea 22 431 w36 101

Nies 4 A Aamms F M Ca Dine end Rero ene Looning i Clildren J 4

AL A T03 40474 1934

»

e

-

o



INELMONTTIS FOLLOWIRG CRUDE 011 ASHIRATION 11

ES
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Forey J € Baeyrr N B Sotxr A B Wout I hero enel n omogia Young
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Senve H Onthem chant m 1 vough whech Hydrocortoone affect the re 1 tance
of tissues tongury J ANMA 23 107 1213 183
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DISCLRSION

De Tnr pore I Babcen (Boston) TF reas prol abiy no paraliel tut 219 very
wntere ting to oh erve ttat in i ading out a eevere s thmatie 200 mg of cortisone
per day are peee any for snmverweof reerscdn  weorfer lo get 8 dhnmntition
saldi appearance of symptom It 5 imteresting to note here that whie this ya
f1ent was treated mith smaller o e of the stecard he ma le ome emprovement an t
slthough the type of di es o3y entsrely dsficrent st s smportant here that when ke
wa starte}with ! g lo e of first one aul then the gther t2 howed ]a Br t real
umprovement

Ba Yiomwe o hers (hile felphuay Tshoutf ke to s k whetherbroneho copie
4 piration was sttempted duning 41 e early duss of b allne s

Pr Warter arver (Chicagal 1 want to alln note to r Badger s comment
with re pect to bulmg out and Irage

In tevms of the amount of stera} we have found st o te «ars {0 1 ¢ i Artreme

1tuatsens in uleerative colitis 300 m of cortrsone sy not 2 ligde e

Dr Hesar M Ta was Jr (Baltimare) { would ke to comment on ju t one
ematl pant Uy Grabam ments ned pnewmoma produce § by other mly bland ane

nch ge menerat ot

We have epcountertd § timh five ta ry now Ve reported the first one of ar
mbatstson oif preumonss which wa a very temga diseas n fact asymptomatc
and di eoversd only through zen fental x rav then th ught o te o {umar of the
lung and removed wrgicddly  t which tim st was founi to te an o aspirition
geansloma A hpord cell pnenmoma of you hike nhich 19 somew hat different and
n nhieh the oif 15 not coughed up eveept 16 small amounts mosdly rempimng an §
producing a chromc inflammatiry disease 1t nethiag mmdar to this case of yours

Then alse I wus fosernsted by this vers good first shde which vou showed and Y
wandesred how the one wo tril tappeoed to atay out of sater That was & very for
tunate 1ng

D8 Jons B Gassaw {Clo ing) Dr Thomas we balto recon trucy the story of
what Lappered to this man from o d sesipuon o given by th firemen who r¢ cae §
bim AR 1ean say 2 that the wa therr desenplion 1t was extremely fortunste
un? gawe him  v0 per cent chance

Ism also m your the p resulting from the 1
talatior of » more bengn tspe of ot

It 1 difficalt to find foo much about thus sert of thing i the hterature but one
docag t1} conceptthat 1t mare valatile the product of the frectionsting petroleum
wolumn 13 the mose toxse 1t 3 when applied {6 pulmonary tis ue

1 was partieularhy mtere ted to find out how prevalent kera ene possonsng 1
the rural areas Apyarentls s ome aread it is (fe In 3t ommen rau e of deth
from ucesd nial porsomng among children Quite a farge enes of cose have bren
collecte | n some hoapstal over the cousse of tvo or three vesr  with & mortahity

g fy m2to9percert Th r are ome other ene anmy lch there are no ea ¢
whiech 3 3
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Rero ene px onmg espeeralls of the hero ene 13 a pir sted fato the lungs cante
o very acute and even fatal di ease There 15 interesting ntmal expenmentation
which has been done which more or less goes to show tht the toweity of the kero ene
comes when 1t gets into the lung by direet aspiration or by aspiration of vemitus
contuning kero ene and that the coma and central nervous ystem involvement
result from ab orption from kerosene that gets into the wntestinal tract 3 baby
may take av much as a pint by mouth and 1f he does not rough or get 1t mto b
lungs muv suffer no serious consequences except drowsine  while a9 much 2 4
te 1 poonful getting into the broneht may prove to be fatal

I would like to make one point because actualls 1t 19 hero ene poisoning Ifind
my elf mo tinterested 1 1n studying this case One of the features which has come
out 1 that disease 15 that contran to the usual procedure in tresting a ca.e of
porsoning 1t would become apparent that perhaps it 15 better to leave the hero en¢
10 the stomach of the child who has inge ted some rather than try to nash it out
hecau e about 50 per cent of children vomt 1n the proce « of gastrie lavage and then
get the kero enc 1nto their bronchi where 1t causes po 1bly fital damage to pul
moniry tissue 1 have even nondered whether thorizime might be u ed an small
quantities to prevent spontaneous vomiting

In respon ¢ to Dr hern s question the patient was not hronchoscoped 1 woul |
gather that in the first week at the Boston City Ho pital he was just too ek 10
do almo t any thing, with He was very eritrcally stch more o than the chart would
suggest

When he nas brought to our ho pital we felt that perhaps the time had gone by
We legun to ehange our minds about that and worrs ahout whether we should o
should not bronchoscope him We ended up by not domg o We tred alf sorts of
other measures inhalation of 1soprel and admimstration of mists with pancretic
enzymes and all that sort of thing But we felt that none of tho e measures really
produced any ignificant effect

As for Dr Badger s and Dr Ialmers comments on the dosages of corts one 1
am ure we should have given the pitient more the fir t time we tried 1t It nav
quite obvious that he wa not getting enough and @ we reduced st by symptoms
all returned with increasing vigor It was onlv when we u o1 con sderably lurger
amounts that we got the de tral le chirucal effect



FHE \FCHANSAL OF ASTHMA AS RLILECIED By
THE RLSUITTS O TRE VIMENT

AnsrRACT
By TRANCIS ¥ RACKREMANS MD*

BOSTON

In the asthmwa of chuldren and youn, people 4 sensitsseness to s foresgn
substance s dust or food provides a satifactory explaustion of the illness
i1 82 per eent of the cases The exaiting cause of asthma 15 eutsde the body
~ extimyie  In the nend older age group asthmabe bropehitis 15 a de
wenptine term which incheates that the pnmary allergy may be comph
cated by infectson The symptoms oceur n ssolated attacks after eolds
In another group howeser the infection tteelf 15 adequate to explun the
ehnteal peture the prtient is hy perensitnne to the orgamsm—the mecha
msm depends probabhy upon & bacteral allergy

The asthma which begins atter age 40 has been ealled mtrmse  which
means merely that the exesting eause 1s something which the patient carries
withtn lemself Infectinn 13 the most comsmon cause but pychee factors
play 3 part i mest of the cases They are dommant howeier 10 ondy sbout
10 per cont Other factozs melading mmproper habits of hving and eatmg
we dominant 1 about 20 per cent The faet i« that elassfication aeeording
to the exeiting couse 1 unsatisfactory  beeanse mned causes are the mile

The fart that about 1 tinrd of all cases of mtrmsie asthma become elenr
of symptores after & time mdicates that the process 15 reversible and that
shons that the cause deperds on & disturbanee of funetion rather than of
structure  Arguments for and sgmnst the factors of mfection and of psy
chogense cauces lead to the general conclusion that netther une nor even
Isoth together can expluin all the eases and that means that there maest he
still another fretor not yot ynderstood

The patient has & weak spot —~a low ressstance —which makes him
react with asthma when stress and stram of any hnd comes upon hm
In 1940 P discussed  depletion s a vague arcumstance which zught
deseribe the condition Et was someshat eomparable to the afarm reaction
which Selye suggested mught he concerned with adrenal function It 18
mteresting to regard all the vex etsible chrome diseases 45 reaction patterns
Testing an a background of susceptibity 1he wdea 15 the vame as Dr 3
S L Brownes* concept of the reeberg with 1ts peahs sbove water repre

Board of Con ulttt on Ma achu etts Geacral B st Fom r Lectarer 1n
Mediemne Harvard M fi 1} Sehool

13
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senting the different symptom complexes and with 1ts larger mass below
1epresenting  the bachground Specific treatment, lihe desensitization
lowers one or other of the peaks but more general treatment hhe ACTH
and the steroid hormones lowers the 1ceberg as a whole Whether the
background—the 1ceberg mass—is common to all the peaks or 1s specific
for each symptom complex 15 still an open question If we could know the
nature and origin of the background we could understand how the patient
happened to develop his asthma and then a treatment appheable to all the
calses would become available and the asthma problem would be easier to
solve
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DISCUSSION

Dr RoserrL Levy (New York) Ishallleave the di cusston of asthma to those
who know more about 1t than I do But I cannot resist the temptatton to remark that
Dr Rackemann s pre entation iflustrates once igun the fact that from careful
clineal ob ervation and long term follow up there 15 still much to be learned

Dr Warrer § Burrae (Boston) May I renforee what Dr Levy said about
this very interestng pre entation In addition I wish to pomt out that no one tn
the Umted States ha becn able to approach Dr Rackemann in ba ability and tire
less industry 1 demonstrating the importance of fong term follow up m all types of
allergic disease

Dr F Tresane Biinings Jr (Nashville) We have had an opportunity oo

everal occasions to have the good fortune to be v1 ited by Dr Rachemann m Nah
ville and I remember very vividly one visit he made

Ve usually give n visitor a rather hard go around in the morning I remember
that one of the hou e officer had been trying to get at hum Shortly before the rounds
were over he finally wa able to say  Dr Rackemann we have a very reaistant
Jong term 1ntrictable usthmatic up on the Negro ward Ve would like to have 3
mwute of your time to see this man

Dr Rackemann said I would be very happy to ee vour patient but T3 cheve I
w1ll have to devote about three hours to him

1 thunk this 1s appropriate m relattonship to the fact that Dr Rackemann does
not spend three bours with hus patient e spends thirty years with them [Laughter]
1 think this 18 probably the secret of his success Not many of us have expenenced
such wonderful succe = m the m unugement of asthma as Dr Rackemann has

DR Jomn & TswRENCE (Los Angeles) For the record I would like to mention
o procedures or methods of therapy that have in my experience been assocuate |
o tion elimical cure T am quite sure that Dr Rachemann has Feard of them but did
not mentron themn because of lack of time

One 1s & preparation which was made down in Rio Crande Valley and who e

ame L do not Lnow & patient >f mene ke was the wife of a dector obtuned 1t
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some years ago took 1t and fo me surprt e plea wre and ehagrin has never haf
apy more frouble with a thma
Second these 1s o chme 10 My 1+ apps where 1 patient (also 3 confrere of mne)
neat oy ratsactable asthms “oone Yol been able tonliese himand for thisrea on
he deaide § that Yo would mye the chmc a trial He tonulted me abaut st 1 told
Tim that T had exhausted m+ se ources and consuffant and to go to the chinie o he
w1 hed
He eame Lack some theee verr age He hat not hed am more seniows troutle
with asthma The jatsent admuts 1t conl 1 be psy chie but he 4 ot concerned af out
th tt—the oportant thing to hum s that be no fonger has vertous trouble wath wathma
Dr Warren L Paguer (Chicako) This was a favemsting presentation 1 sould
Bhe ton k& gaesion with ve peet 1o dnlure Thave Leenampre  ed with the treat
ment of ¢ stae acute vert alf a thmatie  with atravenous ACTH Are there 1
stances in whieh 1t daes not suceeed m ¥ ripgng about s temporars rermsgion>
Pr Frascrs M Raceruan (Closmg) 1 appressat  all the kand remarl of
my frends
Ur Billmg mant 4o hnm sbout the methad of follow t1p Most of our iforma
110n tame from fetfers Whereas bout a third of {te patients reported them ehve
a reley tof1lerr asthroa it ssnteresting to find that to man) cawes ths relief came
ot immediately after the treatment but came some tme later on Such reports
make 1t hard to claim any dyrect effect of the trestment atself
1 do not know what hagpens do wa on the Riwo Grande but 1do know rometting
aboutt Bdaxr Nrsessipps That 13 wh re the patent pute bis money o5 the bassel
hesd  tav afen wevhs anil gets well And that eerunds me of what Xsaw 1n Frnee
n June 1000 lo that vesar the ¥ uropean Congress of Allerg) met oh Le Sont Dore
a dovely httle town sa < velley betneen th hifls where for mant 1eara-—-centucies
perhaps—the sutfutan water cat 1 g from a spring had been recoguized a3 goad for
asthepa A beswiafu) building bad Lieen erected over the spring anl bare came asth
watie priients fiom all over Lurope ta have th nasty smelfing nater a fmmistered
through eveny onfice I sprave douches enemas and baths the water nas gnen
Ind & pres rtbed guanbity was swalloned
All the patrents did wedtan L# Mont Dore o thes dud neflan Bilowt and wby wa
that® £¥a1to be cautions w mr sheptaersm sbout the sulfus water but Lemphasizid
hat the patt 5t were faving Wn a very attractive place where life was eass nnd
quiet They had escaped from whatever at way that wa. €U 1oy troublc At homo
They hafa low e sstance
Ity eawt to talk about Jow reswstance whether ore mear lav eststance to
mfestion ar low ® wnstance toanvs 8 of to fear ac smply 1o fatigue ac perhaps ton
e sstance to the mantal | ariner  Low resistance 15 tYe background of astlma
nd eme day w6 wil Jexrn nhat 1f v
Dr 1almerwanet o knan about fatures from ACTH Of couree these are fatures
ACTH doe not cure ev rybadv bt 1t does reheve s high percentage I ean add
s Dr Burrages 3ads wha L} of asthmn was pumped full of ACTH with Dy
{ earge Thorn bedpsng 10 the proces  The problems i} open



CIUES TO BETTER U\DFRSTA\DING OF THE MNATURF
AND TRI ATMFN1 OF CERTAIN INFECTIOUS
DISEASES

By THI ODORF E WOODWARD M D
BALTIMORF

In «pite of notable advances 1 the elinrcal and antimicrobnal manage
ment of important infectious discases 1e  rickettsioes menngitis pneu
monia  septicemia endocarditis cellulttis plague enteric disease and
othcrs which have reduced drastically the madence of death mn pediatne
and adult patients mortality has not been erased nor have important
residual tis ue changes been totally rcversed Pathogens causing many
of the mmportant diseases may on occasion elude detection 1n the earhy
stages of 1llness and 1f proper specific therapy 1s withheld may attach the
tissues <o raprdly as to outdistance treatment Not infrequently a patrent
may die  bacteriologically cured A therapeutic paradox Expressed m
another sensc what 15 the underlving basis for tovema? Patients are de
scribed as bein,, toue and vet information 15 lacking as to how a patho
genic agent alters the ticsues or malterably damages a cell beyond repatr
with resultant climeal toxemia and death

There ha becn a reanakenng of mterest 1n the more fundamental n2
ture of mfections now that the virtues and bmitations of chemotherapeutic
agents have been recogmized Except for certam notable exeeptions uch
as 1nfeetions caused by staphylococer Profeus tulgaris resistant strepto
cocct pyocvanets and a few others the therapy of miny mnfectious proc
essCs presently amenable to control leaves little room for ymprotement
Death 1n meningitis pneumonia rickettsioses plague scpticema and other
diseases usually 18 attnibuted to ireversible tissue changes that hate
transpired prior to the admimstration of the effective chemotherapeutic
agent It 1s now necessary to characterize fully the underlying hiochenucal
and physiological disturbances that have been mvokcd by the offending
microoranism o is toxin Once the nature of the ¢ underlying aftera
tions within the cell 1s known upportinve care on a more fundamental
basis may be wstituted  Wath little stretch of the magwation one can
enviston the future treatment of scrious infectious processes by (1) admini
tration of an antiblotic for microbial control and (2) the administration

F rom the Department of Mediine “ctool of Medicane Uniyer ity of Maryland
Baltimore Manlsnd

Ihis tudy upportedin a
Alichigan

grnt m aid from tle P rhe D1 Company Detroit
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of an exenhin) metabolie substanee or substrate necessary for proper cell
function Only enlightened research 1n thewe fields will proside the clues to
these my stesses Dubos! 15 one of the current Jeaders who has rehindled
terest 19 hiochermial determunants of mfection

Certam pertinent chnett therapeutic and phyologie problems <erte
tottustrate thewe trends \odel chowen for discussion are the nehettuoses
epiderme hemorthagie fover wermgocoeeal miection and important dis
eases of the gram negatne group

1 Role of Lapllartey and Small Blood ¥ eswels in Pathogenests of Discase

Fpuderme hemorthage fomer a setius tliness first attacked Amerncan
<olhers n herea dunng, the {alf of 19,0 Thw illness charactenzed tn
feser of five to «tien davs headache mialga and a bleeding tendency
with petcchise i the shan snucous membranes and 39 <enous rase  the
Ludneyv musculature of the nght atnum lunge pimtary adrenals and
enhere often led 1o death Renal fmlure with shutdown  protesnuma
and azoferma was a common atcompanying feature

Duning the cour<e of the iliness which i the severely 1l lasted tno to
three weehs  hock deseloped on about the ffth day  Durmg the shock
hemody namic studses revealed relative hyposolemsa and death could be
delayed for a hert trme by coprous adminstration of adrenergie drugs such
as Follonng ab of the hock phase however the
patsent might deselop a relatise hy penvolenua and may die as a vesult of
pulmonary hemorrhage edema or bleeding into other vital organs The
etwlogre nature of this liness has eluded detection In spite of the<e dis
appomtments  mehubng the failure to dexelop n <atisfactor <peesfie
chemotherapeutic aent ob~enations of the phyvswlope changes of blood
sessels led o an important trybutary of hnowledge

Gretsman noted that the capiliaries of the nail bed 1 the shoched pa
tient weve <hated and that the motian of red blood cells (s asomotion)
was slug@ h The reartion abated nath normal vasamotor tone returning as
cony alescence brgan

On woculation of plasma from the <hoched patient mto anesthetized
rabbits vasodilatation with <lugg: b motion was noted m eapillanes
about pne mnute wd tontinued for approamately tern munutes The
('ﬁ‘ects of this vacoreastor substance tould be blocked m srumals by the

of cortisone drugs (Benadry 1) of plasma from
eony alisrent patients

Wiseman and Grew man® subsequently demomstrated that this tspe of
lasereaction was pot peetfic for patients with eprdemuce hemerrhagie fever
but occarred when plasmy obtained from patsents starsed for 24 hours was
worulated mto the expenmental anmat Furthermore these obserers
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noted that the prior adnunistration of glucose to the hemorrhagie fever
patient or the fisted volunteer would negate the vaseular response

A vasoreactine frietion 1s present m the plasma of humans sufficiently
potent to dilate the termunal eapillary vessels of wmmals provohe stand
still of blood flow, produce tissue edema and ultimately cause death The
precise, nature of this material has not been elucidated The phenomenon
may actually represent an 1ll defined smmunologic blood reaction which
may fluetuate with the nutntional state of the ho t and hence mav not
represent the presence of a specific circulating vascular tovin While the
1dea of a speerfic eirculating hematotoxin remains a plau ible one the
experience m epidemic hemorrhagie fever serves to emphastze the difficul
ties encountered in differentiating this hy pothetical toxm from the eom
plex vasoreactive substances of immunologic and endogenous ongmn?

Wattenburg et al “ hay e succeeded m demonstrating potent vasorcaction
by moculating a nichettwial toxin mto mce Following intraienous maoct
lation of toxin direct observation revealed that arterioles were preath
reduced m caliber pre capillaries disappeared from view vasomotton ac
centuated and tissue edema resulted from leakage of plasma from the
arculatory sy stem

These obserters showed concurrent hemoconcentration (increa ¢d hema
toenit) as a result of plima loss Utilzing tracer substances (Dextran and
an azoprotemn T 1824 albunun) leahage of plisma was demonstrated with
edema throughout most of the tissues mcluding the musele pancrets
ludney heart ete ll ndicating extensne merewed permeabilits and
capillary leakage The extrarasation of plasma from the intray ascular com
partment into the tissttes as a result of the nichettsial toxin 1s strihmg

Although the mcchanism v unknown 1t would appear that richettsiac
or tosn exert therr effect by direct action on endothehl celly ¢ During the
~prng and summer of 19>} Jw® demonstrated a stmular vasoreactor effect
In mouse capillartes following the moculation of whole untreated plasmt
from patients acutely 11l with Rocky Mountan spotted fever Inerea ed
vasomotion with venous dilatation stass and edema of subcutaneous
tissues was demon trated as <hown an figure 1

The problem as to how richettsa or its toum acts upon blool vessehs
3» unknown but the mechames <cem cloar This vasomotion and capillary
permeability prov ides a supplementary explanation for the carly and Iate
1 a~clar manifestations in Pocky Mountun potted fever

1t 1» o strihing fact that antibotie treatment 1f guven sufficic ntly early
will arrest these yascular defects appare ntly by arrestin,, nchetteial grow th
and sub equent toxic changes

The touic actton by nehettstae on capliany cndothellum mav mvolue
alteration of e ential metabolic pathways Wi scman et al ® hase demon
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VASCULAR PHENOMENA OBSERVED IN MOUSE SKIN
AFTER INTRAVENOUS INJECTION OF PLASMAw®SsU
FROM RMSF PATIENTS
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stented that suspensions of Ricf eftsia mopsers may oudize glutamse aesd
through patbnays msolving alpha hetoglutimie suceiie fumanc male
oxalacetre apd pyruvie and  Richett 1a¢ concenably masy compete with
thesr host cell for the e hrebe eycle mtermediates to such an oxtent that
cagllary dama.c nught result from diuntnsshed praduction of hugh energy
pho phate bonds GredT ond Pinkerton’ have shown that mehetisiae mul
teply rap div in a mudism of low ovsgen tension parbieularly n the trvsties
of fertile eggs when respirntosy enzymes ueh as the cytochromes hate
been Bloched by rvamde On the other hand a r piatery eatahst <ueh
as methslene blue whuh may by pass the (ytochromes <suppresses nchett
@l grovth

though patients now rarely di from shineal nchettsioses the sharten
g, of the course of di ease 1 Jate cases Fumaims a challinge Lodoubtediy
2 clegrer understanding of phy iolognal abnormalitiey m th capiffanes
and elumdation of the mtermediary mutabohe o perts will provide the
ba pforcven ounder uppurtne therapy
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11 Persistence of Macroorganisms n the Host and the Relapse Problem

Various mreroorganisms reside m tissucs of the human host without
causing overt mamfestations of illness Fxamples melude the nehettsiae
m Brilt s disease typhord bacill and the ty phoid carner state plasmodia
of malara and numerous viral agents of which herpes 15 a prime example

Recently Rick cttsia mick eftsiae the causatinve agent of Rochy Mountam
spotted fever was 1solated from the lymph tissucs of a comalescent pa
tient 14 months after subsidence of the acute infection® This abilts of
viable rickettsiae to resade 1n the tissues of comafescent patients months
after the active infection has been demonstrated 1n scrub typhus? and
epidemic typhus ¥ Zinsser hy pothesized thit Bnll s disease was recrudes
cent typhus fever caused by nchettsiae that had resided n the host for
vears after the ymitial sllness Thus latent or mapparent infections may
remun unnoticed yet for reasons not understood ths equlibrium mas
be up et and active diease deselop

It 15 of interest that the last threc cases of Brll » disease (recrudescent
typhus) which occurred i Baltimore demonstrated a dual factor impheat
g, 7 stress phenomenon Historscally each patient had typhus fever m
Lurope at least ten years previously Each developed fever headache
rash and other classic features of recurrent disease while consalescing from &
surgical procedure 1e  thyrodectomy ! paronychia requinng mession
and cholecystectomy respectively Why should these latent mckettsiae
suddenly escape their confines within the cell and again provohe diease?
Sunilarly  quieseent malana 1s trequently reawahened following surgical
trauma or superimposed infection

Price has succeeded 1n causing recurrent richettsil nfection through
stress mechanisms ¥ In primates experimentally infected with rickettstae
second mifection 1s proyoked months later by administering large do e~ of
corticords The recurrent disea e cannot be aseribed to reduetion of anti
body by hormonal influence Important clues are to be found here since the
nature of these phenomenon are poorly understood Dubos emphasizes
thit accumulation of lactie aeid m tissues from nflammatory exudates
eoverts potent bacteriostatie and bactencidal action 1n contrast to accl
mulated kete aeids which favor mfection ! Posubly similar factors of al
tered metabohe equilibrium account for the renewal of richettsiae and other
mierobial infection

Recrudescence of chmeal infection <oon after the subadence of active
i ease poes a problem of more than academic mterest In patients with
ricketteioses typhoid fever tularemia and brucello 1 (intracellular para

yes) pecfic therapv may arrest the mamfest wtions of tllness yet of

the tuming, 18 faulty 2 relapsc mayv ensue
When potients with <erub typhus fever 1l for five davs or more are
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trcated wath suppres ne antibiotics acute mamfestations ustally abate
withw 24 hours and comvalesrencee 15 uneventful whether speeific therapy
15 continutedd for & weeh or as briefly as one day

However, when piticnts with the amu rickettsal disease e treated
exrly 1n the course of infection hefore sufficient antig nre stimulation and
immumty have ¢n ued redapse will occur and nickettstae are rawdily reso
lated from the blood

By proper spacing of antihrotic therapy through mternuttent rgimen
relapses may he prevented ¥

The relation of ymmunity in nichctt 1l di etwes and time of therapy may
be summanged n figure 2

Under situation 4 rdap es do not orcur when specific treatment
begins on or after the srxth day of i ease regardle s of durition of treat
ment However when treatment 1 given quite eurdy such av the second
febnite day relap e en ucs appromately eight davs after eessation of
treatment Situation C 15 a graphi presentation of the findmgs m 2
human tral i which nichettstostasts by duly antibiotic frentment was
mamtauned for 28 days after an artifictally induced mfection Suppressive
antibiows for 28 days allowed i ufficient tume for immumty to develop

RELATIONSHIP OF CHLORAMPHENIGOL ACTION
SITUA‘HUN AND IMMURITY IN SCRUB TYPHUS
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under the ¢ conditions and full blown active diease oceurred m th
group

In wtuatton B’ it 1 noted that the mtermittent admnistration of
chloramphenicol at seven day tmtervals i naturally mfected human volun
teers permitted the host to develop his own defense Continuation of these
intermittent courses up to the thirty fifth day prevented the discase from
appearing in the actrve <ense The mild headache and low grade fever noted
just prior to several of the mtermttent doses nere undoubtedly mantfesta
tions of infection At these times Tacl elfsta ortentalzs were readily wolated
from the patient s blood Immumty therefore appears to be dependent 10
large part upon the mass of antigente stimulation and resultant rmmune
response

Similarly typhoidal relapses are noted more frequently  our current
chemotherapeutic era The 10 per cent relapse rate formerly expertenced by
Qsler now approaches 20 or more per cent

Relapse m typhoid fever usually occurs 15 days after the antibiotic 18
discontinued  Our concepts of drug admimstration in typhoid are ymular
to those m early rickettsial infectron 1 that s intermuttent appleation of
the antibiotic with clinical suppression at eructal periods and rest periods
allowing antigemie stimulation with bacterial multipheation with sub
chnieal discase during the treatment interval This regimen 1 demon
strated 1n figure 3

An additional method of providing antigemic stimulation 13 the admine
tration of killed typhoid vaccme as shown Marmion a British mestt
gator on the basis of a large sertes of cases studied 15 convineed of the
valuc of this combined regimen '

TYPHOID FEVER
- PATIENT R G
- FEMALE AGE 16
E oe.
b
o
139
$ oo
-
-

gimen of intermittent chemotherapy and vaceine in patient with tv
¢ adminustercd for ants toxemic properties

Fic 3 Re
phoid fever Cortison
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The am¢ horating aetion of cortisone against the typhoidal towin has been
demonstrated under certar conditions m the experimental amimal and 1ts
value as an antitoxere agent n treatment of the human disease has been
shown's 1

Thus appropnate chemotherapy dots not succeed m eradicating the
muerobe from the host the same microbe may reemerge from the confines
of the cell at a later date and 1n the presence of waning or m<ufficient 1m
munity agamn provoke di ease Immumty apparentls comes at a price
dependent upon the degree of antigenic stimulation and host rcaction that
has transpired by the time specific therapy 1 mstituted One does not
1nterfere too greatly with the natural evolution of immumty if the timing 15
accurate

III Nalure of Underlying Lesion

Certain microbial diseases are characterized by distinctive and ocea
sonally explomve dermal reactions 1¢ Tickettsioses meningococcal m
fectrons septicemua and others Although the histologieal features of the
lestons have been de eribed the nature of the altered physiochemical en
vironment leading to their devclopment has not been dlearly eluadated
Histologieuly the vascular lesions of small and medm sized blood vessels
in periartentis nodo a and the vascular nodule of nckettsioses bear <ome
resemblance In periartentis nodosa a disorder thought to ansc as a result
of hypersensitivity to varous stimuh there 1s endothehal swelling ccllular
mfiltration fibnnoid changes and necrosis with eventual thickening of the
entire ves ¢l

Simalar histological features charactenze the lesion of Rocky Mountain
spotted fever Thc endothelial cell 18 swollen (rickettsiae multiply mtra
cellularly 1n the mtimal cells) the muscular layer s fragmented with necro
15 and there 15 a flond proliferatiy e reaction enurchng the vessel Platelet
and leukoevte thromin oceur in periarteritis nodosa as well asin the nickett
sial lesion

Some mnvestigators have been impressed with the ciomlanty of the dermat
lesions found m certain svstemic microbal diseases and those mn the ex
pernmentally produced Shwartzman reaction The skan manifestations of
meningococcemia full into this category ® ¥ The Shwartzman reaction 1s
brought about by inoculatng, 1 culture filtrate from certan gram nega
tive bacteria intradermally Local dermal inflammatory response at this
site 15 produced by the mtravenous mjection of the same or other eulture
filtrates 24 hours later Hemorrhage mto the shin and neerosis does not
develop until after the ntravencus or provoking mjection of toun The
reaction 1n the prepared area has been attributed 1n par to leukocyte and
platelet thrombi wathin small blood vesscls
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Fic 4 Rocky Mountain spotted fever \ascular lesion in arterole showing 1
travaseular tfrombr of teukocvte enlothelial awelling und pepvascular cellular
prottferation

The generaly ed Shwartzman reachion ocours when rabbtts ate gnan two
stece sise mtravenvus mycctions of gram negitine bacteral endotorn
and conststs of hemorrhagic necrotizing lesions i various ofpan  partitt
larly the hidney (bilateral cortieal necro 15} * ™ 2 This reaction 15 appar
ently motnated by arculating poly morphonuclear leuhocytes sinee the
rexction myy be blocked by mtrogen mustard Small blood ves b art
oceluded by hilic matertal bling fibrmord Platelet and leubko
(3 te thromb are lthewi< demonstrated Thomas et al ™ employ the medel
to study the pathoeness of the rheurmtic o ton

Recently we obcerved a male youth on the second day of fne  wath
alf the chmcal features of memgocorccmsa e fover headache momiee Al
s and purpurie Tash

Uemngoroea were wolated from a sk leston The monmgitis and
general mawfestations of Mness subsided rypudly op approprate ¢hemo
therapy  In spite of dramatic general improvernent however mild Tow
grade fever perst ted and several shin lestons over the ankles and hnecs
4rebled 1 size becoming hemorrhagie and neerotse and formed ndalent
. Culture of the=t le tons fuled fo rovaal p wthognic

low healing ulcer
harierl
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Tic 5 Fo 6

¥tu 5 Meningococcema Furpune shinle 1on prior to ckem theraps Menmingo
coces 1olated from sk n bloed and spinal flu i

Fic 6 \eningoeoccemia Same lesion as shown 1n Figure 4 “ote exten 1ve area
of necro 1s unfergomg granulation and epithehization Sumilar nom pyonemic
“hwartzman Itke le 1003 oceurred 1 otl er sites

Concavably the e lesion. developed as : result of a Shwartzman like
reaction following release of antigen coincident with chemotherapy the lat
ter serving as & provohmg tinulus to some of the already sensitized
dermal areas This type of resetton readily producible in rabbts with
memngococel 15 Tarely scen m human meningococeal infections Why 1t oc
curred m this particular patient 15 unhnown In cortisone treated rabbits
inoculated wntradermally or mtravenously with bacterial toxin extensie
hemorrhagie le 1005 of the dermal and generahzed ty pe have been noted 2 1
Sumlar chnieal findings have not been reported in meningococeemia after
cortisone therapy The patient described above did not receive corhisone

The dermal hemorrhages of seriously 11l patients with Rodhy Mountain
spottcd fever and epidemuc typhus resumble those of memngococeema
Deeloping more insidiously over several days the lesions become purpuric

extensive and ultimatels slough to form ndolent ulcers and subequently
cars
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Iic 4 Rocky Mountan potted fever Va cular leston in arterole howmng it
tevvascular thromby of leukoevte  endothelnl welling and periva cular cellulir
proliferation

The gencralt ed Shwartzman raction occurs when raibbits are g two
sieee sive intravanous myections of gram negatne bacterral endotonm
and consists of hemorrhagic ncerotizim,, lesions 1\ trrou  organ patticu
Jatly the hidney (bilatertl corticnl necrosss) ® ™ 1This reaetion 1 PP
ently motivated by arculating, poly morphonuclear leukocytes sinee the
reaction myy be blocked by antrogen mu tard Small blood Ve~ el ar
occluded by eosnophilic matert it rescmbling ibrinnd I latelet and jeuho
ey te thrombr are hewtse demonstrated Thomas et al ™ employ this model
to study the patho.enews of the rheumatic leson

Recently we obsersed a male vouth on the econd day of iitne with
all the elimcal features of memingococcemiy 1e fever headache menimgel
signs and purpurie rash

Alenmngococer were 1olated from a skin leston The memngiti and
general mamfestations of allne s subsided rapidly on appropnate chemo
therapy In spite of dramatic general improvement however mild low
grade fever persisted and ceveril skan lesions over the ankles and hnees
trebled m «1ze becomng hemorrhagic and necrotic and formed sndolent

Jow heating ulcers Culture of these lesions fuled to reveil patho,enic
4

bacterta



Fre 5
tic & Memngocorcenn Furpune siin lesion §riot to Yemoth rapy \emngo
ca ctrolated from skin blood and spinal flund
Fia 6 Mensngocociensa bamre lowrn ks stown i Figure 4 Note extent tve ates,
af becra | undergoing granulation and epitbehzatror  Sumrlar non pieg m
Shuartzman bk lesions oc urend 1n otd er sites

Concenably thiee lewons desveloped as 8 result of & Shw irtzman ke
reaction followang release of antigen comedent with chemotherapy the lat
ter serumng as o proschmg stmulus to some of thr alrcady  cnstuzed
dermal areas This type of reaction readily producthle m rabbits with
memngoeeeet 13 rarely feen tn human menmgocoaceal mfections Why at or
curred i thiy partiular patient 18 unknown In cortrcone treated rabbits
moeulatcd intradermally or mtravenousty with bactenal toun extensne
kemorrhame lessons of the dermal and generahzed ty pr have heen noted » 2t
Sinular chmeat tmdings have not been reparted i meningor ocevmia after
vortisonc therapy The patient desiribed above did not rerene cortione

The dermal hemorrhages of serously 1l pattents with Rochy Momdam

potted fever and epsdemyc t3phus resemble tho e of menwgococemia
Descloping more m adioush over several days the le 1on beyome purpunr

xten ne amd ultimately stough to farm mdolent whers and sub tquently
Ty
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Richettane multiply in the capillary vessels of all organs meluding the
shin A nchettsn] toun probably 1s dispersed intravenously and con
cetvably the extensive vascular abnormalities whech lead to necrosis may
oecur as 2 result of a Shwartzman like phenomenon One cannot disregard
the direct action of nchettsiae upon the endothelial vessel partreularly n
the cymllary

IV The Problem of Plaguc as Related fo Time of Therapy and 1oruma

Pneumonic phigue a disease of antiquity clucidates why trends of
management must differ from the conventional antimicrohial approach
Plague caused by Pasteurella pestis 1s mamifested frequently by a bubo
which may subside uneventfully without too severe general reaction al
though the overall mortahty 1n untreated bubomec plague 15 30 per cent

Occasionally the bacillus eseapes the confines of the lvmphatic system
and produces a virulent and rapidly fatal <epticemia Patients with the
septic tvpe may deselop 4 <econdary pneumona before death and <pread
plague bacillt via droplet routes Pneumonic plague so produced 1~ raprdly
fatal usually within 40 to 72 hours aftcr the onset of illness

Treatment of this hughly fatal divease with broad spectrum antibiotics
or streptomy ein prior to the twentreth hour of 1llness uniformly results in
recovery

Of cqual mterest 15 the record of the following patient who succumbed
to plague pneumonia Specihic treatment was not mstituted until after the
thirticth hour of di ea e In spite of prolongation of Lfe for 30 additronal
hours death occurred The striking feature of the autopsy was the fatlure
to demonstrate viable P pestis 1n suitable bactertologic preparations from
the lung or Iiver—death with bactertologic cure

This and sumlar situations emphasize the need for better understanding
of the true nature of the underlying infection The plague baeillus elaborates
a potent toxin which everts profound changes on blood v¢ sels resultng 10
necrosis with small and extensin ¢ hemorrhages

P pests produces a fibrmoly sn which may contnbute to the hemorrhagic
tendeney The toxin possesses potent ncurotropie propertie Pelbable
data relative to the metabolic defect provoked by the plague bacillus or 1ts
o ts not presently avalable Cortisone of demonstrated value m amel
sorating the toxerna in typhod fever and scrub typhus i hnuted trials
has fatled to alter sigmficantly the course of plaguc patients late m ther
disease ® Hyperimmune serum has likews ¢ been meffectne Certainly
the gross lesions 1n the fatal ca e are not as extensive as physicrans are
accustomed to ob ¢rve n many fatal 1llnesses Concersably a metabolie
defect remediable by appropiate biochemienl replacement 1~ & sound

prophecy
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Rickettstie multiply m the capillary veseels of all organs meluding the
shin A rnichettstal tonn probably 1s dispersed mtravenously and con
cenvably, the extensive va cular abnormahitics which lead to neerows may
oceur as ¢ result of o Shwartzman like phenomenon One cannot disregard
the direct action of nckett<1ae upon the endothelial ves el particularhs
the capillary

IV The Problem of Plague as Related to Tune of Therapy and Toxemie

Pocumonie plague a disease of antiquity, elucidates why trends of
management must diffcr from the conventional antimicrobral approach
Plague, caused by Pasleurelle peshis 13 mamfested frequently by a bubo
which may subsde uncventfully witheut too severe general reaction al
though the otcrall mortality in untreated bubome plague 15 30 per cent

Qccastonally, the bacillus escapes the confines of the 1y mphatic system
and preduces 4 virulent and rapidly fatal <cpticemia Patrents with the
<cptic type may develop a sccond iry pneumoma hefore death and spread
pligue bacih 1ia droplet routes Prcumonic plague so produced 1 rapidly
fatal usually within 10 to 72 hours aftcr the onset of illness

Freatment of this highly fatal disease with broad spectrum ntibrotics
or streptomy un prior to the twntieth hour of illness umformly results 1n
recovery ®

Of equal interest 1 the rocord of the following patient who succumbed
to plague pnewmoma Specific treatment nas not mstituted until after the
thirtieth hour of disease In spite of prolongation of hfe for 36 additional
hours death occurred The striking feature of the autopsy was the falure
to demonstrate viable I pestis in switable bactertologic preparations from
the lung or iver—death with  bactcnotogie cure

lus and siular situations emphasize the need for better understanding
of the true nature of the underlying infection The plagie bacillus elaborates
2 potent toxin which exerts profound changes on blood ves els resulting 1n
neerosis with small and extensive hemorrhages

P pestis produces a fibrinolysin which may contribute to the hemorrhagic
tendency  1he toxin posscsses potent neurotropie properties Relable
data relative to the metabolic defect provoked by the plague bacillus orits
town 1 not pre ently malable Cortisone of demonstrated value i amel
1orating the tovemia m typhoid fever and scrab ty phus 1n Limited trals
s failed to alter significantly the course of plague patients late ther
dsease # Hyperimmune serum has Likewr e been neffective  Certanly
the gross lesions m the fatal case are not as cxtenaie as physiclans are
accustomed to ob erve m many fatal Mne ¢s Concervably ¢ metabolic
dofect, remedible by appropriate biochemie ! veplacement 1~ 2 ound

prophecy
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Problems rdatcd to understandmg basic tissue alterations m mfectious
di~cases are broad and complex dependent upon a host of factors te
host rexction charncter of the mvading parasite and numerous intermed:
ate consideritions The present discussion has neglected many vital con
tributions now under intense eonsideration by numerous imvestigatne
wroups The req for 1ron mn metabolic substrates has been shown
to be a vanable and important factor m the production of diphthersa toun
probably through interference with respiratory enzymes such as cyto
chrome B of Corynebacterum diphtheriae * ® Techmques developed by
Coons have led to better detection of the offending antigen 1n tissues dur
ing the early stages of mfection ¢ By tagmng antibody with tracer or
fluorescent stains and through utilization of proper photographie tech
nmiques antigen mav be detected within the host cell Properdin™ a re
cently characterized component of normal plasma has been identified 253
euglobulin possessing potent bacteriaidal properties

These and many other noteworthy contnibuttons mn the immunological
ficld will undoubtedly better clanfy the nature of heretofore uncxplained
my steries

Conclusions and Summary

Many microbial diseases are now amenable to control as the result of
drug action which demes the causative germ of an essential metabolite
necessary for its growth Sulfonamedes rob the microbe of para ammo
benzoie acid pemeilln 15 thought to impede bactera hie by dema) of
glutamic aexd and other essential substances

So little 1s known of the metabolic alterations which pathogeme organ
1sms effeet n the tissues Vital mysteres are concerned with the metabohe
substrates which determune whether s mucroorgantsm may mvade and
cause disease reside latently 1n a host cell or die Once myvastve what are
the physiochemical alterations m the tiv ues which really account for the
course of events?

Certain trends that mvestigation in infectious di eases must pursue are

1 The vascular system and particularly the capillanes contributes to
the pathologic physiologieal tissue alterations in infectious diseases 1¢
epidemic hemorrhagic fever mchettsioses meningococcal mfections plague
ete To understand infectious disease processes 1t 1s necessary to clarifs
the nature of mereased capillary permeability

9 Potent vasoreactor substances capable of bringing airculation to a
stand-till m the capillary bed are present in the plasma of patients with
infectious disease and al 0 m the normal ndrvidual under certam cond:
f1ons Much clarification 15 needed

o The touns of nckettstae meningococet (in the broad sense) and plague

bacilh possess potent vascular factors
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4 \Microorgamsms reside m the human host long after the nutinl mfec
tion They may agamn provohe illness when the proper environment in the
hot 15 ercated The nature of this environment is unknown

o Speasfic therapy administered for a <hort time to pahents eatly
1 the course of serub ty phus may result in relapses Relapses are common
m typhod fever and other discases caused by gram negative bactena
Interrupted or discontinuous therapy may prevent recrudescence Com
bined vaceme chemotherapy may have much i its favor n certamn i
stances

6 Sk lestons of rickettsial disease and memngococeemia resemble
the Shwartzman lesion

7 The Wochenist and phy<iologist alom, with the mucrobiologist
mmunalogist and clinelan hold the key to the box of clues to the true
nuture of infectious disease
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DISCUSSION

Dr Worth B Daniets (Washiogton D C) Dr Thomas makes an accu ation
He gnd 1 argued hard and 1>ng on some of these points and may be he was night about
toxemua I think he was nrong about the value of meningococcus antifoxin After
the advent of des 1ts use wa £l

1 hive scen local gangrene i 1n tances of memngococcre baeteremia and one
nstance of lo  of an arm from artenal thrombo 15

T think Dr VWoodward 1s reaching some fundamental new knowledge of infection
which w1ll help us to understand many abseure points

In 1647 1 teported hefare the Climatologieal 500 patients who died of meningo
cocete di ea & Of that group 52 per cent died of bacterema without meningitis
Forty two per cent died with Waterhou e Friederichoen syndrome and 10 per cent
died with fulmunant bacteremia without adrenal hemorrhage Many of the latter

FY Friederich %3 ndrome
grouy Ind all the cleal ndrome
except that at autopsy their adrenals preared to be normal The capillary o
yaseular changes n tho e patients were striking They had e;tmrl;elx{]:;:e;::‘
purpuric and hemorrhag) +astes indieative of broad pread capllary da
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had hemorrhagic are1s in the jlenrn pencardium myecardium lungs intestines
evidence of diffuse va eultr limage —the disturbance Dr Wondward ha brought to
our attention

Itaverecently lost a patient with Waterhou ¢ Friederschsen sy ndrome sixty hours
after treatment was begun and after t}e temperature was normal and cultures of
the blood stertle At autopay wide pread vascular dimage was evident and there was
hemorrhage in oth adrenals but cultures of heart }ood and cerebro spinal flud
were stenle The atient had been eured of infection but died of va cular injury

Dr SteEwart Worr (Oklatoma City) Dr Woodward woull yvou comment on
tte posail le relation hipof yourstudies totl o e of hasely ? Could hmsely - sludging
te astage 1 the continuum of the process which you descrite [?

Dr A Murray Fi urs (Baltimore) It was a very intere ting talk an 1 certainly
covered a goo 1 deal of groun1 I believe that Dr Wooinard1 on firm ground when
he discusses the problem of the renction of the tr sucs ani the cells of the patient to
the infeetious agents

Going back to s model of the plague infection 1n humans where the patient has
died 1n spite of hucteniological eure I was 3 ondering if he had been able to demon
strate anv evidence of smmunity duc to the infeetion in such a ¢1 ¢ It would also be
interesting to know whether or not he has performed any animal experimenta m whech
he has been able to show simlar effect with this bacillus

Dr Turovore E Woopwarp (Clo 1ng) Thank you Dr Damel Dr Wolff anl
Dr Fisher for your remarks

Dr Daatels T take plea ure in imforming you that many members of our sentor
elass have rea 1 your paper on tle cau € of death m meningococeal infecttons which
appeared 1n the imeriean Jornal of Welicine 1t provides excellent statieticat
mformation

Rnisely s studies on sludging eited by Dr Wolff nre pertinent to thes dt cusston
on mtravascular reactions In tle ribbit inoculated with horse serum sludging
within the capillaries occurs (Il ert snd others) This sludging ptenomenon 13 not
sigmbicantly altered by eorts one trestment

It was stated 1n my very rapid transit of the data pre ented that the underlying
mechanisms of the changes 1n vasomotion and altered capillary permeat ity were
not clearly understood and that an abnormal rmmunolog ¢4l bloed reaction may te
Te ponsit le

Dr Fiher i patients with pneumonic plague who succumb to the infection
death ensues before antibodies have appeared m mea. urable titer Tho e patients
successfully treated develop agglutinins and neutrahzing anttbodie

The question of using killed antigens for therapy of specife infections Fas been
a1 ed There 19 some evidence that killed typhoid vaceme given during early con
valescence 13 beneficial In preventing tsphoidal relap es (Marmion) “oreover

tudies which provide for the simultaneou administration of hving ntigen and

homologous hilled antigen 1n siitable su ceptible hosts are beng pursued by various
groupy The ability of a killed antigen to provohe ufficient immumty before the
ineul stion penod of the acti e infection has transpired may be of 4 ractieal im
portance
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DISCUSSION
cu ation

Dr WortH B Danten  (Washington D C) Dr Thomis makes an ac 8
He and I argued hard ind long on some of thes¢ pornts and may be he nas nght ub;:ur
toremia 1 think he was wrong about the value of mensmgococeus antitoxin Afte
the adsent of sulfon imides its u ¢ w1 superfluous

I have seen loeal gangrene mn of
nstance of loss of an irm from arterial thrombouis

I thnk Dr Woodward 1s reaching sme fundamental new hnowledge of infec!
which will help us to understand muny of scure points o

Tn 1947 I reported before the € hmatole greal 300 patients who died of men® ‘sﬁ
cocete disen e Of that group . per cent died of bacteremin without menmzclm
Forty tno per cent died with Waterhou e Iriedenchsen svndrome and 10 Pt 00
died + 1th fulminant bacteremt s without adrenal hemorrhage Vany of thed -,
group had Il the clincal mamfe taticn of Waterhou e Friederichsen &0 ror
except that at autopsy their adrer ils appeared to be normal The cap ’M?nme
vasculr changes tn the e patients were sirhing They Lad extremely €¥ -
wnd hemorrhagic rashes indicatrve of br ad spread capillary damage

v 2 and one

1100

purpurie
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neeks nhen enstomanly such tubes go mto the &: card But ne reported
that f one holds thowe tubes ten twehe fourteen or anteen weeh one
will nat uncommonty find growth in them The bacith thuy recos ered after
prolonged culture grow quite normally on transplant and produce dieare
and death of ammals with regulanty Recently Hobby  Auerbach and therr
ax oerates have made an excellent study of this question

The baeidlt are recorerable very readly by sat factors fechnrgues The
data which we are to present derned from 109 spertmens whach came from
fifty patents Thewr Jewons one thinka of vers Jooeh 18 repre entng

closed o open ceasthies Jv open  one mweans 8 cavity having a2
bronchual commumeation The term closeel  eavity implies that the wall—
the structure—is that of & cavsty but there 1s no brenrhual commumeation
the walls of the bronchus hasing been fused as a result of the disease The
materral in these cavities ss ordiniry  casernous ca-eous matersal and
detritus

Oceassonatly one encounters the socalled ghost cavaties which repre
sent open healing The-e structures retam the charcter of eavities (veept
that therr entire hrang 1 made up of thin fibrous ¢1 sue Speatfic data on
the results of these studies whachwill interest 3 ou are cypresed graphicalls
1 the arcompansing figure

RESECTED LUNG TISSUE STUDY
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[HI DPALH AND RESURRFCION OF THF TUBERCIT
BACHILS

By HINRY & WILIIS M D asp (by wnertation) H M VANDIVIFRE
IRPNE MITVIN asp W W TORING

CHAURT HIIL SORTI CAROLING

1l term death and rourrection 15 wed adir cdly Ve do not pro
posc to mdulge i any philosophical diseussion but 1t does seem to us of
mtercst and posstble importance that tubcrele bacillt recovered from B8
ues oy survve and grow only after they arc meubated for a long peniod
1 contrist to the usual s to eight weehe as has been conyentionally
established

1he phenomenon of Visible but apparently nonviable bac ille1 before us
now Ilis phenomenon has been noted 1 few trmes more ot less 1 passing
but pparently there has been no recogmtion of ats significance until re
cently Stanley Griffith n 1929 in Cngland, observed tlis Sweanev 1t
this country and recently Beck and Yagan bave reported some W ork on
the rccovers of bielli which appeired 1 the tissues but did not grot m
culture

All of us have pondered how or by what mechamsm the body kil off
baclli W¢ know large numbers of them must be destroyed but <ome
how m this di ease a few always feman quite remumitscent of what Dr
Woodw trd was just g on for the ctiol 1 factors m matana
and numerous other diseascs This ponts to a near but not complete pat
ural immumty of which we hnow nothing as yet

In both chnieal and experimentil tuberculosts as everyone knows
the baeills become burted deeply m the tissues where they remain for long
peniods of time even mny years aftcr all signs of climeal infectron have
Jong smce di appeared

We have not had the available technrques for vers long for studyng the
matter ind for recotermg cmbedded b il from trssues and culturing them
In fact such techniques have been at hnd only smce the advent of chemo
therapy for this di ease Now 1t 15 quite easy for the surgeon to nit out @
prece of lung or 2 whole lung with virtual impunity and to turn the lung
over for (xtensive hactertological search

A« 2 result of the e matters we ware able to report an merdental ob
<ersation hefore thrs society three veirs ago that one may demonstrite
tubercle bacillne the secretion or the matenals from a cavity or from other
operation and plant such matenal on culture mediun
th at the end of the conventional period of s or eipht
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This chart shown as figure 1 represents the data on <ome of these studies
Iwenty four patients provided 20 open cavities Iwenty two or 85 per
cent of the twenty w< yielded tuberde bacillt which grew normafly at
cl%ht wichs One roquired extended mcubation for 1ts appearance on the
tube

With the sixteen ~o called dosed cities, no growth occurred at eight
wechs of meubation, ut 44 per cent of them showed growth over pro
longed ncubation one at two months one at three two at four one at
stn one at eight ad one at ten months after culturing that 1 those cul
tures were retamned n the meubator for 4 mastmum of ten months after
the plnting of matersl recovered from the tissues and only at thee
periods dud they begin to grow The growth thus was slow 1 startmg but
when baallh were recovered from 1t they looked perfectly normal and
when transferred to other culture media they grew m normal fashion
When put into ammals they produced diserse and death

In a number of these spcamens the tiwtc came from tubercles of one
centimeter 1in drameter or less There were 39 spceimens from 23 pattents
and baeillt seldom grew as 3ou see

Figure 2 reveals the results from erght specimens of so called tuberculoma
or granulomatous tissue Culture from one grew 1n the conventional pcrmd
none gren at extunded periods Trom the <o called evstic or ghost crty
eight speamens none grew

A little speculation may be m order here

A summary of the data presented 1n figure 3 indicates particularly
the column on the right the status of these baeilli which are recovered
from the various types of lesion or eavity I'rom the open cauity 8o per
cent of them showed bacilll on smear and 81 per cent of these m the normal
eulture period 4 per cent (1 speeimen) 1 protracted culture Interesting
results fell out Of these cultures from open cavities 70 per cent were
found to be rewistant to drugs with which the patient had been treated
whercas of thoe from the closed casities only 17 per cent of the cultures
were resistant In the other elosed arcas only an occastonal culture shoned
reststant baeill

The bacills have been shut away an tissues which may not be very ac
cessible to the ordinary flow of secretions or bods fluds They are <hub
anay from the free oxygen so avatlable n the resprred air and airculation
1s poor m the lestons One does not know all of the reasons for this lack of
growth but the bacills are burted in this arey away from the open cavity
away from the re pired onygen and 10 per cent of the specimens product
growth mtead of 8o 1% we find 1n the opun eavity

Qg the bacillus imbedded decp m the tissutes apparently 15 not nearly

as reachable by the drug, or accessible to the drug, as thow are m the open
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Jhe fact that brath sluch we ordmanty regard as being dead become
alnt 2pun and actne 3= 2 matter of megor interest which we waated to
bring today One can get specimens from  closed  Jesionn—cloved cavities
graatdamas or tubereles and meubate them after neotit razolum has been
added and find thet » certam few of the bacth will det elop engorgement
of shat we presumi ore mitochondna at lewst the growang portions of the
baerdls  Apparenthy those which take on the mutothandmat change or
<how capaeity for metabohic actinaty m that eircumstance are thowe which
grow prompth when planted on culture One wonders why st 13 that most
of them are hilled off but stdl a fon Ine

E mond Tong 1n talhing about this phenomenon one dav <ad  perhaps
these banth resemble John Brown s body  they he mouldenng 1 ther
mrrves but thetr spirits 1o marching, on

DISCURSION

DR Jaues A Favrkaer {Bostony fwond £1f Dr Wathis has any mformation
sbowt the Jocstion of th o o ealled dead orgam me whether they are sntraceltular
or extracellular

Br Tucwas Ml Brows (ashington D C) hinktn 5 very sigmifcant
papes There 53 some evt Jence that various materiels preseit in ¢la ed tuberculous
cavities have antt tukbcreulons astivity From the stydies of Dylies one notes that
sutstance such aslactic serd fatts acul end the proteoh ticemzyme re ultig from
the fut erculous antig, n antibody reaction have & uppres sve effect on the tubsrele
teatiy My questron noubld be nhether or vot a4 utaatton mhere the cavity wes
ipen toth bronchu  uch matenals woul{e cape thus bawng unavalable to inter
fere with the growth of the tuberele Eacdl: and poutive cultures ynder the ¢ ciscum
tmee woul 3 Le more dihely

My econ | question relates to the statement that after long term treptomyein
and 1AS Herspy vialle tuberele Daalh mas be found but ttese orgaa ms are
e pibl af muttpt catian and ave pee umed ¢ ad Has there been any evidence of
grovth fth corgam mon the peaher s cvpenence after 30 months ineubation?

Dr Jun H Skavtew (Cinewonstnt Coult Eak Dr Wil wheth ¢ be would

st rleave un op n heale I cavits or a cloved cavita ¥

Or Heage M Tucwas Jx (Baltamore} § conuot belp thinkeag haw tatere ted
5 1ds and Divingeton Trudeas would }ave Teen i this T iper Xe was a member
the firt vear of thy orgamzation i an officer later on wnd for years as you
koo the onls per<on 1n th 3 country who could heep a tul erele bactlu gros sng st

i

I Hesar S Wittes (Clo gy Mr Churman 1 re pon e t Dr Fautkners
W tona toloratr n whether the baalh are miracelluler or extescalluler I ean
viv w thy  In pregaratiors whore Le u e tetrazoleum for 4 measure of viad tlity
tlh may fe foun f—uthe ntraceBularh or extraceBuiaria —which have taken
uy the Ive  nverte L to produce blue farmazac or 10 the ca e of regular tetrozo
tum i fe mazan S 1 would u peet that the 1 acilly o be wiracettular or
stra fluta

Dr Br wn Ileli ve a ked slont whether the prot olsta ennva
wid m ght dhely have effect m that creum tane THet 1 interesting ani s o
rau t s el ne have nat cogit ted much on tut will do o ¥e ol o & kel ehout
1O yutum eulture of 1 atr 1 unde long ferm treatn a1 who were p stsve tosvn

wd lact
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Br JAMI» J WARDNG XD
DENVEZ

In 1948 Sir Rues! Brock m a v aluable paper an Recurrent and Chronx
spontaneous Pneusnothorax  meluded m hus list of the <auses of ths form
of pneumothorax the somewhat surppsing term  wichoo spit Stnee 1
was somewhat fanubar with the frog hopper or spittle insects of the famuly
{ ercoprdac and had often seen i New England and ebsewhete the walnut
azed masses of froth reserbling spittle on the stems of grases and weeds
1 was mtrsgued with Sir Bu <ol 5 usc of the term Since Amencans wmelud
g myself are generally much less well snformed than Baniskers on the
wonders of the Natura] World 1 ventured o think that this sudicace mght
e interested in some tardom fickt notes T alwo wondered how mary doctors
at home or sbroad seemg ths term  euchoo spit 1w Sir Russel s bst pur
<ued 1t through the inscet world I hasten to add that my entomological
knonledge s stidl abysmal When Sir Rusel thoracoseoped hss pationts
with recurrent snd chrome spontanecus pneumothoray he ohserved m fonr
sases out of 71 on the moist fung surface clusters of ar bubbles m tiny
arcas resembling the froth seen on plants w carly sammer and ealfed
cuchoo spit Aecovding to Brock these areas are caused by munute and
multiple slseolar Yeakages of air into subpleurs! tssues Broek postulated
that in certan cases ntrapleural teak might ncour and thus produce chrome
pncumothorax We now feave the Medieal Morld for 2 bnef tour of the
Tneeet World

“The frog hoppers or spittle tnncets belong to the sub famuly Aphrophors
nac of the family Cercoprdae Ihe spevies Philacnus spumarius and P linca
ey are saxd to be conmmon m New England The msect photographed by
Vo Raper 18 the Clastoplera binnealwcollis The one tlustrated 1 Webster o
\ew International Dietionary  2nd edstron 35 named Pryclus hneatus
which brings back <hades of Vesabus (1> 14-1061) who deseribed the pru
tary body and gave it the formidable mus concened name glandula pefur
tam cerebrz exeipiens and taught that it seentes the murews discharges of the
nose It was syme time before Richard ¥ ower of Curns«ll (1631~1691) and

}rofeasor of Medt e ¥ merttus Imversity of Cotorada Schoal of \leteine
treaident C lora fo ¥oundation for Regearch sn Tubereuloss
“~om of the shid » shown at the tume ths talk nay grven sere taben from the
splen bid aiuetrat ong of Ross Curney and Hermes The kodachromes of th hvang
i ect anf the rgg case were made by 3 aVher Van Ripce Carator of Spiders and
Innerts to the Denver Museuwn of \atueal History
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10 microseopy but not 1n culture Approvimatels 1 per cent of patients now unler
current therapy will yich! bacill which will he negative under conventional tech
maques but will be posttive 1if they are hept s1xteen to twents weeks That indieates
that we have been missing some 5o called positves by rapid discarding of cultures

Dr Skavlem asked about the open healed cavity T am alnayvs afraid to leave
an open healed cavity 1n the chest because I would suppo e 1t might be a seat later
for vanous mfeetions and the patient would get ey stic di ease as a chrome affection

Honever we are sending patients home now with the ¢ cavities wide open Baaiih
are totally absent from the secretion the patients are without symptors A few of
them have been operated upen but for the most part they are home now for aslong
s two and one half veirs mithout signy of di en ¢ coming on as yet
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Br JAMIS T BARING M D
DENVER

In 1948 Sir Ru el Brock o valuable pager o Icenrrent and Chrome
Spontancous Preumothorax tacluded i bus list of the causes of this form
of pneumothorax the somewbat surpnsmg term  cutkoo-spt  Since T
wa« someyw hat familiar wsth the frog hopper or spittle mseets of the famihy
Cercopidae 3nd had often seen m New England and el~cwhere the natnut
s1zed mass s of froth resembhing spittle on the stems of grasses and weeds
Twas mingied with Sir Russel s use of the term Sine Americans includ
my, myscl are generally much less well informed than Britishers on the
wonders of the Natural World I ventured to think that this audience mght
be interested m some random field notes 1alse wondered how many docters
st home or abroad seemng ths term  cuchoo spit 10 iy Ru set It pur

ued 1t through the msect world I hasten to add that my entomologieal
knowledge 13 still abysmal When Sir Ruseel thoracoscoped his patients
with recurrent 2nd chrome spontaneous pneumothorax he ob erved m four
cases out of 71 on the mosst lung surface clusters of air bubbles i tiny
areas rescmbling the froth seen on plants i carly summer and called
cuckoo spit According to Brock these areas are caused by munute and
multtple ah eolar lebages of arr mto subpleural tissues Brock postulated
that 1t certain caces intrapleural leak might oceur snd thus produce chrome
pneumothoray We now leave the Mcdical World for a buef tour ot the
Insect VW orld

‘The frog hoppers or «pittle insects belong to the sub family 4phrophor:
nac of the family Cercoprdae The specics Phalaenis spumartus and P linea
{us are sad to be common in New England [Ihe msect photographed by
Van Ripcr 13 the Clastaptera lneaticolls The one dlustrated m Webster s
New International Dictionary 2ud cdition 1s named Plyelus lnealus
which brings back shades, of 1 esalus (1514-1564) wha deseribed the prtuy
tary body and gase 1t the formudable nus concen ed name glandwa piw
fam cerebra exceprens and taught that 1t < cretes the mueus discharges nf the
nose It was some trme before Richard Lower of Cornwall (1631-1691) and

1 rofessor of Medieine Ementus Umiversity of Colorado School of Medicine
President Colorsdo Foundation for Research 1n Tut erculosts

Some of the sl des shown at the time this talk was given were taken from the
srlen ¥ Mlustrations of Ross Curnes and Hermes The hodachromes of the hving
toseet ant the egg cnse were made by Walker Van R per Curator of Spifers and
Its ¢ts to the Denver Museum of Matural Hustory
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Fre 1 Cuchoo it 1hoto by Walker Van Ripes

Schnesder (1614-1080) showed that nisal mucus or pitwita comes from
glands 1n the nose and 1s not filtercd from the bramn through the enbrform
plte of the ethmoid bone

Our true <prttle bug 15 a small brown gray green or el vellow colored
meect In the autumn eggs are Lud on the stems of grasses or weeds and are
hatched 1 the spring Femile sprttle bugs make a froth to cover therr eggs
ater the voung nvmphs also make a froth which <urrounds them and

and
cuchoo spit of this narrative Tt was formerly thought that the

15 the
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F16 2 “ymphs of frogh pper with Cuchsospit removel klat Iy Wailker
Van Piper

pittle wluch surround the faria was exereted from the anus One au
thonty <ays the excreted fnd 15 clear and contams no bubbles but by a
. tant thrashing shout of the tail end of 1ts bady the frog hopper brings
n ar which 13 whipped into foam readily because of 1t visaid quahty
Edwin Was Teale1s more specific He saysa hind of bayele pump formed
of ovr Lapping plates beneath its abdomen provides a chamber into whch
air 15 repeatedls drawn and expefled and permuts the inseet to produce
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bubbles i the sap which 1t has sucked from the plant Llus hittle mass of
foam not only protects the young Iwrsa from the hot rays of the sun and
perhaps from stray mseet and bird enemies but provides needed mosture

As to the association of ¢ cuckoo ’ to this spittle my researches indicate
only the ancient erroneous popular belief that the matter was spit out by
the cuchoo bird Much of pleasant fancy 13 associated with the words
compounded of cuchoo! Rur Thomas Browne sayvs It 15 declared by many
that eicades are bred out of Cuccou spittle or Woodseare  And el enhere
rcad If on a Mayv morning vou rub your eves with Cuchoo spttle you
may see the fames  And again I read that Ihere s a hind of Cuchoo pint
m N\ew France that if you break a branch of 1t will afford you a pint of
excellent water  Shakespeare hsts the cuchoo flowers among what he ealls
the 1dle weeds  You may hear the voice of the cuchoo in Beethovens
lovely  Pastoral Symphony  According to the musteal member of m)
family Beethoven s notes are D followed by A sharp

“Much more could be said about the euchoo bird and the dern ations and
assoclations attached to its name Eneryone 1s famliar with ats adulterous
implications Some may not hnow that the coceys or tul bone 1s derived
from the Tatin word cuck meaning to pass excrement and that for some
;‘enson the coceyx has been called m not too refined hterature ‘the whistle
hone

Here endeth the random note on Cuchoo Spit!

Random Note No 2

In 1946 when this Associatton was meeting at Hershey, Pennsylranit
I strolled one afterncon m the lovely ro e garden on the hotel grounds
Suddcnly a large msect hhe a mintature helicopter flen leisurely past my
head Identification was easy 1t was a praving mantis' Determined to have
 close look Itook off fortunatels down Il and arrved at the very mo
ment this strange insect Lt at a convenient spot 1n & rosc bush When my
mspeetion became quite close the ereature (about three inches long)
astonishingly aware and resentful of my presence turned his head upon a
sunvel neek and without the shightest sign of fear gave me a dirty look!
Now 1 thoroughly sympathize with the poor mnsects which freeze with
terror when this carm orous creature looks at them 7This not so wee not at
all con rin nor tim rous beastie ereated 1 minuscule panie 10 my breastie! I
was remunded of the time I came withmn a few feet of 2 weasel i the grass
on the ade of a mountain The flat head of the mantis 1ts fearlessness and
menacmng attitude rermnded me of Mr Weascl Trom the gardener T got
eral egg cases of the mantis and brought them baek to Demver I am
per for some beautiful pictures of the egg case and the
hance acquantance was probably a female Chincse
t1515 the best known native mantis of the Eastern

ey
ndebted to Van Ry
Inang meect By ¢
mantts The Carolina man
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states According to Gurney it may be found from [ ennsyh yna across the
Middle West to Colorido and South mto Mewco \ltogether 19 kinds of
mantids are found m the Umted States most of them m the South The
name manfis1s derned from the Creek meaning 2 prophet or soothsaver In
<ome parts of the Umted States they are called  rear horses devil
horees and mule hallers  terms deseriptine of thewr attitudes and the
popular belef m the South that they kil mules Its habut of holding up the
front legs and standing without moving for many minutes hs grien rise
to the common name the praying mantis and the scientific term of the
Curopean species Mantis religiosa The Arals still say that when 1t pruvs
1t turns 1ts face toward VMecca The French peasants call it the Prie dieu
(Provencal Jou Prego Dieu) \ more realistic name would be the Preying
mantis  <ince 1t feeds entirely upon other mn eects and obviously prefers a
luh protein diet Thes can be reared m the home and fed v hand upon
house flies gras hoppers meal worm larae or in more select cireles upon
tiny bits of uncooked Inir hamburger or frinkfurter In 1907 the first
Amenican fos1l mantis was found m the Tlorissant filld of Colorado which
has yielded more fossl mseets than any other in the world The age 1s
thought to be 30 to 40 mrllton years 2go in the Mioccne period

T will conclude this Random Note with a quotatton from Jean Henrt
Fabre on the love making of the ternible praying mantis  Say» kabre ‘If
the poor lover 1 loved by his mustress as the giser of fertihity she also loves
him as the choreest of game Durmg the dav or at the latest on the morrow
he 1s seized by hus compamon who first gnaws throuph the baek of his nech
aceording to use and wont and then methodically devours him mouthfut
by mouthful leaving onlv the wings Here we have no case of jealousy but
stmply & depraved taste

I1had continwes Fabre the curtosity to wonder how a second male

would be recetved by a newh feeundated female The result of my mqury
was scandalous The mantis 12 only too many cases 1s never sated with
«mbrices and conjugal feasts After a rest of varnable duration whether the
eggs have been laid or not & econd male 13 welcomed and dev oured like the
first A third succeeds him does his dutv and affords yet another meal A
fourth suffcrs a like fate In the cour e of two weehs I have seen the same
mantis treat <even husbands in thys fashion She admatted all to her em
braces and all paid for the nuptial ecstasy with thar Iives  Here ends my
Random Mote and the quotation from Fabre on the love affairs of the
Mantis For further detail I refer you to that distingwshed naturalist

Random Note \o 3

Last year in the discu sion of Dr Walter Palmer s paper on Ulceratne
Colitrs  our distingwished ~ceretary Dr Marshall Tulton related the inter
estmg story of a (03yew vld woman with uleeratry e colttis high fever rapd



112 JAMES T WARING

bubbles 1n the syp which it has sucked from the plant This hitle mass of
foam not only protects the young larva from the hot riys of the sun and
perhiaps from stray inseet and bird enemies but prosides needed mossture

As to the association of cuchoo to this spittle my re earches indicate
only the ancient erroneous popular bekef that the matter was spit out b
the cuchoo bird uch of plersant faney 15 associated with the words
compounded of cuchoo! Sir Thomas Browne says It 15 declared by many
that excades are bred out of Cuccou spittle or W oodseare ** And el ewhere [
rewd If on a May mornmg you rub your eyes with Cuchoo spittle you
may see the fatries  And agamn I read that  There 1s a hind of Cuchoo pint
m N\ew France that if you break a branch of 1t will afford vou a pint of
excellent water  Shakespeare hists the cuchoo flowers among what he calls
the idle weeds  You may hear the voice of the cuchoo in Beethovens
lovely Pastoral Symphony  According to the musieal member of m3
family Beethoven s notes are D followed by \ sharp

Nuch more could be said about the cuchoo bird and the dervatons and
associations attached to its name Eneryone 1s famthar with 1its adulterous
mpleations Some may not know that the coceys or tail bone 1s derved
from the Tatin word euc/ meaning to pass excrement and that for some
reason the eocey ¥ has been ealled 1n not too refined hiterature  the whistle
hone

Here endeth the random note on Cuckoo-Spit!

Random Note No 2

In 1946 when tlus Association was mecting at Hershey Pennsylvama
1 strolled one afternoon 1n the lovely rose garden on the hotel grounds
Suddenly 2 large msect bike ) mumature helicapter flew leisurely past my
head Identification was easy 1t was a praymmg mantis' Determned to hase
a close looh I took off fortunately down hill and arrned at the very mo
ment this strange msect it at a contcnient spot in a rose bush When my
nepection became quite close the creature (about three inches long)
astomshingly aware ind resentful of my presence turned his heid upon a
swnvel neck and without the shightest aign of fear gave me a dirty look!
\ow I thoroughly sympathize with the poor mnsects which freeze with
terror when this carnn orous creature loohs at them This not so wee not at
all cow Tin_ or tim rous beastie created a munuscule pantc i my breastie! I
was reminded of the time T came within a few feet of a weasel i the grass
an the side of a mountam The flat head of the mantis sts fearlessness and
meneng attitude reminded me of Mr Weasel From the gardener I got
«everal egg cases of the mantis and brought them back to Demver Iam
indebted to Van Tuper for some beautiful pictures of the egg case and the
nsect My chance acquauntance was probably a female Chinesc

1
Inng ntis 15 the best known natin e mantis of the Eastern

mantis The Carolna mai
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Fic 3 1neumatoss ¢y toides intestinalis Infant Douhle ring shadows

The next shde shows the typreal roentgenogram of the abdomen of an
infant with pneumattosts Ihis baby entered the Colorado General Hosputal
as a feeding problem doubtless based upon birth mjury It 1s possible that
forced feeding may have had omething to do with developments At any
rte about the Jth day i the ho pital the haby developed a bloody diar
thea preat sbdormmal dr tention and the eystic condition which you see i
this x ray Trcatment consisted 1n gastric suction The following mormng
the di tention had grently decrcased The Dloody drarrhea had ceased A
bartum encma rovealed no obstruction of the bowel 4 weeh later an « ray
of the abdomen was mterpreted as showing almost complete disappearance
of the gas eysts The baby lft the hospital shortly thercafter improved
Dietary dificiency , forced feeding either or both may have had something
ta do with the development of this strange di order
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pulse ind a remarkably distended abdemen Under tre stment with ACTH
wtibiotics trinsfustons and other supporting, mecasures she made a dra
matic recovery Three weehs later when reads to leave the hospital an
x ray of her chest showed gas beneath the diaphragm on both ades!

In a curb stone talk with Dr Tulton later I <ug,ested the remote posst
bility that ths mught have been a case of preumatos:s eystordes nleshnalis
a rire condition characterized by mnumerable small gis containng ¢t ts
m yartous portions of the gastro intestinal tract  Spontancous pneumo
peritoneum without other evidence of perforation of 1 viscus has been fre
quently described It should be noted also that this condition has been
reported m association with aty preal ulceratne cohtis Charactenstically
1n such mstances there would be a sudden remission of symptoms and 2
restorition of \ ray <igns to normal within 1 few weehs

Smce this pneumatoss thrs condition of abdommnal gas ¢ysts 15 quite
rare I venture with the pernussion of my pediatrician colleagues at the
C olorado General Hospital to report a case 1 n new born baby Furst
however a brief general comment Toss 1 a most comprehensne artiele
reviews 194 papers deseribing 205 eases of this disorder Apparently 1t may
aceur at any 1ge and morc frequently i males than females In 38 per cent
of cases the development of eysts 1s assoctated with a more or less obstrue
tive lesion of the pyloric are1 principally a peptic uleer In some lo per cent
of casts 1n which no other leston 15 demonstiated <o called  primary
pneumitosis  1solated insolvement of the cecal arca with sub mucosl
location of the ¢ysts s frequently found Ivoss suggests the possibtlity that
further investigation of this group may reveal a portal of entry the
appendi Innfants the cy sts are most frequently located in the submucosal
area m adults i the subserosal area Cysts may be found n the mesentery
1 the parietal peritoneal wall m the gastrohepatic higament faleiform Ligh
ment gall bladder diaphragmatic peritoncum and retro penttoneal Iy mph
nodes The size of the (ysts vares from 2 milimeter to seyveral centimeters
\ccordmg to Stemnon (1951) the roentgenographe findings may be (1)
typiel retrcular appearance of the abdomen produced by ¢y sts contaimng
gas (2) double nng shadow of the bowel (3) atherwise unexplamned preu
mopertoneum (4) unusual aceumulations of mr n the vagmal wall
retroperitoneal and perirenal tissues (1) separation of hiver from night Jeaf
of diaphragm (6) aty pical ulceratny e colitis

Mo very satisfactory explanation has heen gnen for this condition
Towerer since 1t 1> frequentiy found 1n hogs I asked Dr C T Davis
Pathologst to the T nited States Burcau of immal Industry m Denser
if he could bring me 2 specimen from the Damver stochyards e said he
could and did the neat day I show vou a kodwhrome Jide of this precc

of hog gut
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In this Jeeture I propose to revien certam obseriations especially in
respect to etiology which my associates and 1 have made on three exan
thematous diseases Al these conditions are wwually bemgn Two of them
among the mwor plagues of manhind are ofd acquamtances the third has
only recently emerged as a chrcal and epidenualoge entsty

Many 1 this audience will I feel sure wonder why snyone should
spend much time 1 resnvestsgating meastes clucken pox and & muld anfec
tion which for lach of & happier epithet we hatve so far referred to as an
unusual eprdemic exanthern  when other eonditions of a more serous or
dramatic character remain to be explamed and controlled Our reasous for
so domng are several With httle doubt the underlying emotional ympetus
12y 1 the chaflenge presented by the fact that m <pite of many endeavors
by workers in the past wo satisfactory ways had been found to wolate and
mamtain the agents of measles snd chichen posm the laboratory Ve were
also impelled by motnes of a more purely scenttfic character Thus of it
should prove posuble to discorer means whereby these ysruses could be
propagated at will a sy<tematic study of therr properties mght be carred
out The results would almost certamnly serve to eviend mn a profitable
manner that body of rapidly mereasing hnonledge shith s now designated
by the comewhat urlosely nome of wology  In tumn the seqmution of
such mformation mght lead to the desel of methods of diag:
and control

Txploration of the cxauthematous diease that I have just mentioned
has been accomplivhed almost entirely by my former associate Dr ¥rsnkim
Neva It was undertahen opportunnhcnll) because this mfection mam
fested atself m the form of & widesp denme i A ts duning
the summer of 1921 “ince the phy terans \\ere unable to clusufy 1t among
any of the hnown ek diseases it obtiousty became a matter of wuch
wterest 1o define if poscible the responsible agent

Because the tisue culture enabled us in a bisge part to sccumulate the

Chief ¥ search iy 5 of Inf ctou I eases Chullren s \ledieal Center
Boston Ma aschu etts Pr fe of Bacte 1 1 gy an ] fmmunology at the Children
Yospital B rvarl Mfed sinh §
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Summary

In thesc random notes I have called attention to alveolar leakage as 2
possible cause of chronie and recurrent pneumothorax to Brach s use of
the term  euckoo spit  and 1ts entomological as-ociations to strange m
sects sometimes found n rose gardens at Annual Meetings of this A socia
tion and finlly to the charactenstic \ rav nppearance of that comparatiely
rare and s yet madequitely expluned disorder pneumatosis ey tordes
mtestimorum hommms!

REFFRINCI §

Brock R C Recurrent and chrome spontancons pueumothorax Thorie $
88 1043
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Briges G W Strrr R A anp Ovrmnonr 1 1 Ineumato 13 eystoides 1n
testinalis Report of . case \nn Int Med p 618 151

hoss L G Abdominal gas evets (pncumatosis 3 stoides intestinorum homnts)
Arch Path £5 523 1902
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81 651 19,1
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new group of se-pimtors vivuses first desenbed by Rone and his asoctates!
35 nell a8 the so-called orphan  humas entene virwes o  ECHO
viruses ¥ representatnes of which nere first obtained in our Iaboratory® 7
and have been subrequently and extensnely studied by Velotek * Sabin®
rnd others rests m part upon the recogmtion of this fact

Jast as the growth of v1rus mav oceur only in the pre<ence of cells from a

ble pecics so multiphteation may take place only 1n a gven tvpe

of cells such as fibroblasts or epithehal cell elements doried from that
species  Although 1n the earher literature there are to be found 2 few ev
amples of such cvlotrom m 2 ritro recent ob ervatons have stressed sts
wmportance 35 the selection of media for the culin ation of certain viruses

A third factor and perhaps the mast dearsase of all an formerly houting
the1alue of the toue eulture was the difficuity m 2y oiding contamunation
by ranous Elaborate had to be taken to
provent the entrance of bactena whach gresthy restncted the number of
cultures that could be prepared and mamntamed \oreover it nas pos.ible
tontroduce mnto the sy stem for examnatson onby watertals which had been
rendered free of bactena by filiration—a procedure whach no doubt often
reduced any virus that mght be present to a sub infectious level When
antibioties hecame avarfable this wuation wasentirely changed At present
not only ean vers jarge numbers of cultures be employ ed as routrne but
also «pecimens of feces or throat washings mav be added with httle chance
that bactenal growth will fotlow

Of late other advances in techmaue have been made whith snerease
enormotl v the usefuiness of the method ‘Most notsble perhaps are the
troduction of cuftures of human malignant cells by Scherer Syverton and
Gey™ and the preparation of normal and ralignant cell suspensions by
prolonged treatment of the trwue with trypsmy The procedure of try pansza
tion denvised any yers age by Rous and his assocates but almo t for
gotten untd recenth was rewtroduced by Dulbecco and Vogt™ mn 1903
By its means materal <ufficient for practically unbwuted numbers of
eultures ean be obtaned the use of s pla ma matnx aveded and 8 ma » of
cel} gronth developed i which the evtopathie changes induced by us
are admirably revealed

For two reasons 1 have run the rsh of boring you with this most wm
perfect shetch of ~ome of the reeent techmeal advanres in the art of twue
culture as apphed to the cultination of viruses In the first place 1 wanted
to mahe 1t esxdent that the method has been developed to 2 pont that
renders 3t almost as indispensble and as versatile i both the theoretieal

It has very rec ath been propo el that veru e+ having the e properties be
@ wigoate} prosiioralls & TCHO  virue {Inteny Cytopathogeme Human
Orplan Ve 1
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data which I am about to review I shall by way of additional mtroductory
matter comment briefly on this valuable method Although the procedure
has been employ cd on occaston to the study of viruses by many imestiga
tors during a period of over forty 3 ears, 1ts potentiality did not become fully
apparent until quite recently Three arcumstances at least may be ated
to account for the relatively meagre harvest of results gathered in the pa t
by means of the tissue culture

The first of these was the farlure to distinguish constant and rehable et
tera for the multiplication of the virus within the culture system ttsell
analogous to the mamfestations of the discase i experimental ammals
To determune, thereforc whether or not virus had mereced 1t was nearly
always necessary to mject susceptible ammals with matenal from the
culture Accordingly for most purposes cultn atton 1n 1atro of the virusap
peared to offer no ads antages over direct ammal inoculation

In this respect the shortcomings of the tissue culture have in many 1
stances been overcome by demonstration of the fact that the mayonty of
viruses so far examined produce as they multiply, degeneratise changes
the cells These changes are often apparent withm a few hours or 2 few days
after the viral inoculum 15 mtroduced and frequently are suffirently char
acteristic to permut a tentative identification of the sius under examind
tion Such effects are now referred to as ¢y topathic changes oras ‘eyto
pathogenic effects of the virus

Although cytopathic changes were noted earlier by +anous mestigators
espeaially by Ivanovies and Hydet n 1932 and Huang m 1942 therr full
sigmificance was not generally appreciated until 1900 when 1t was demon
strated® that the viruses of poliomyelttis were Inghly cy topathogeme m
cultures of a variety of several human tis ues Since that time results ob
tamed with 2 large number of viruces and a vanety of cells from vanous
species show that exlubition of cytopathogereity en teiro affords entern
of viral multiphication s rehable as the production of signs of mfection 1
ammals Moreover such cnteria may be often more conv emently and
accurately obeerved

\ second cireumstance responible for the earlir unfruitfulness of the
method lay I think m the lack of adequate appreeiation of the fact that
multipheation of certain viruses depends upon the pre ence of cells dern ed
from susceptible ammals Previou ly 1t was unclear whether or not the
patural host vins susceptibiity relation hip was mamtamed m 1solated
cell systems \umerous w orkers therefore continued to employ trssues
that were most easily procured m the laboratory such as tho-e of the chich
embryo or the rabbit ¢ testicle m unu uccessful attempts to Lultnatt;
aruses like those of poliomy ehitis or chicken pox which are clmrncm;lf](;(c
by a high degree of pecifieats both i 110 and an rriro The 1<0lation of
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TABLF T
Summa y of F rincipal Features in 18 Patient wxth Epsdemtc Exanthem

Feature ! N P e Data nd Remacks

Agean Years
-

o4
63
Over M
iTemperature ¥
100 or less
107 103
104100
! Pre<ent—n  record
Ewnth m | Degree
1 I romiment
Moderate
, v ' hmal
Mucou  m mbrane le 10ns 1A1 pearane
(oral) 1 3 D finite
‘ Dout tful—simular to herpangina
Otk r foatures Falargement of tonullar eervieal roe
| cipital o de 1 one half
i Chills headacte masalpa in adults with
mimmal exanthem

wewSw

Age distnbution '
Fever |
I
!

SRR

s

Summary fr m data puth telby Neva Feem ter and Gorbach

Pittsburgh mn 19§ which was Likewise imvestigated by Dr \esa ¥ § careful
study of a hmited number of cases 1n households both 1n Boston and Pitts
burgh revealed a high eommumeabihity and howed that both children and
adults were attacked The imcuhation pertod was defined as ranging between
3 to 8 dave In the majonty of instances however symptoms appeared
4 to o davs after expo<ure The diease was mild lasting only from 2to o
days Its manifestations were definitely mfluenced by age In chuldren most
of whom fell 1n the 2-8 year group a febnile perniod of one or twn days was
etther followed by or a. sorrated with a pink maculopapular skin eruption
over the face trunk and extremities which peraisted for 2 or 3 days In
figure 1 the appearance of the rash 1s1llu trated Syvstemie signs and symp-
toms were usually mimmal  Ocea. 1onally moderate enlargement of the
lymph glands of the head and neck were observed but this was by no means
2 con tant feature In contrast the sliness in adults was prommently thy-
tngw hed by sy stemie manifestations uch as chillsand fever «ere head

ache and musele pams and aches In only one half of the older cases studied
wa« 4 rash ohserved 1t was frequently mimmal and occurred regularly
after defenvescence The prine 1pal manife, tattons in 16 of the Ma< achu etts
(axes are summanzed in Table I Obiiou by the diwea~c 1 children exhibits
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and practical study of viruscs as the agar plate and the broth culture in the
field of bacteriology Secondly, I felt that it mught serve as useful back
ground for some enabling them to visualize more precicely the means by
which the etiologte mvestigations were carned out which I mentroned at
the outset and which I shall now describe

Infectious Exanthem

I shall begin with the unusual infectrous exanthem As I have sud
we first became anate of this condition during the summer of 1951 A sub
sequent study of cases of this disease as reported by pediatricians to the
Massachusetts Department of Health indicated that 1t was widespread
throughout the state since about 2 000 probable cases were recorded m this
manner ' Another but smaller outbreak of the same illness occurred 1n

demne exanthem  ippearince of exanthiem i n two year old patient

T 1 In \Re; roduced by perme ston of Jour am Med A s0)

fourth dvy of diea e
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firct <een nest to the ongmnal explant (Eigure 2) Thenee they extend toward
the peniphery of the new outgrowth of pindle cell< The changes con 1 ¢ of
rounding nuclear pyknosis and crventually 1 di integration of the entire
cell Epuibebal cells which al o emerge 1n the-e cultures remawn normal
appearance a5 hown m Figure 3 Sumlarhy an cultures of human renat
epithehal cels no cytopathic changes have becn ob erved The predded tion
of this varus for fibrobla. tic elements thus afford 4 goodallu tration of the
need for u. ing cultures contanmg vanous cell types in attempting 1 olation
of upknawn viruses

Y irus neutrshzation tests m tue cultures nere carned out with cenam
of the agents that were 1 olated employing patred .era tahen dunmng the
acute and convale~cent phase of the di~eace In this procedure dilution. of
the <erum to be tested are mived with g definite number of t1 sue culture
mfectis e doses of the viru - Then each mixture 15 added to sevrral cultures
If the «rum contain. antibody peeific for the agent under test evtopathic
changes do not appear In nearly all ca es the development of specific
neutrafizing antibodies was demonstrated 1n this manner during the course

(e VM
s,
PG Iz

< .f;f"'};.\h.\:

Fi 3 At eree fe topathic ctange~1n b etof mikels 1eell > tgrewtt 1} wer
1eft) Witk destructisn of fbrobla.t «upper nght f llowing socianon of a roller
tibet 1 efturecfh manprepucalt wewith 3 1 tedfr nopati m | wn
b Frgurel Mg LAX (Pepr luedby perma op €4 ur looun 1
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Fic > Degencration of fibrobla tic outgronth adjacent to ongmal explant i &
roller tube culture of human prepucial t1 e following moculation of virus 1 olated
from patient hown m Figure 1 Mig 130X (Reproduced by permu sion of Jour
Immunol )

certain features similar to rubella roscola infantum and heat rash and dilfer
entially must be distinguished from these conditrons

Feees throat washings and blaod obtamed during the acute stage of the
illness were moculated nto cultures of vartous human tissues ' From 21
of a total of 27 cases thus examincd ey topathogenic agents all closely «umitar
1n their properties were recovered In the large majorty these viruses nere
pre ent i the fcees However they have also been 1solated from the throt
of three patients and the blood of one I<olation from the blood of an agent
<nmlar m all respects to those dirived from the feces represent of course
a particularly reassuning part of the evidence for the concluston that the
etiologie agent has been 1dentified

Introduced mto cultures contaming human fibroblasts these viruses
produet their oy topathogenic effcct only after a peniod of 5 to 7 days This
15 a longer in talro ncubation period than 1 charactenstic of agents Iihe
polmm\emh virus whieh may cau e cell degeneration within less than 24
s In the fibroblastic autgrowth wiich predominantly occurs roller

hour:
prepueial tis ues the (ytopathte changes are usually

tube cultures of human
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Fic 4 App arance of focal area of cellular degeneration  lay  after inoculation
of roller tube culture of human prepucial tis ue with vaneella agent (I & . Stam)
Mag 100x (Reproduced {3 permua ton of froc < ¢ Lyp Biol and Med )

tube cultures of human embryome sfun and muscie tissue or post natal
prepucial tissue small foer consisting of 4bnormal eells appear scattered
at random throughout the fayer of notmal fibroblastic outgrowth These
cells are easily gized by d sefractility dmg of euthne
and moderate increase 1 w1ze As cultnation 19 continued the foer enlarge
and eventually through confluence as weil as the establishment of new areas
of the <ame cort all or nearly all the cells become mvolved and finally
dwaintegrate Epithelaf elements that may be present are hikewise attached
by the vitusand in encral behase in a simlar manner In Figure 4)19shown
n a stamned preparation a portion of a focus of myured cells adjacent to the
Iayer of normal unaffected ccll outgronth The extremely <harp boundary
hetween the normal and invelved area 13 noteworthv Examinastion under
fagher power revealed in many cclls eosinophilie mtranuelear melusion
bodies closelv resembling tho e regularly found i the dermal lesions of the
disease itsell The e of cells such inch are shown
m Figure o

These very characten tic effects have heen regularly produced with
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TABLL II
hesults of Serum \eutralization Tests on Sera of 1 attents uith Epidemic
Franthem Disease from W hose Ieces 1 trus uas Isolated

- " Newtal gTtesof Pt ts§nm
ram s
Frent Used s4 tg Acute pha ¢ Con lesce tphse
im ¥ tum
MW W <2 3
VE <2 16
ID VF <2 16
nH LW <1 16
\F <2 8
VE \F <2 >16
Jc LW <2 >16
VF <2 >3

After Neva and Enders (14)
Reeiprocal of dilution of erum preventing development of ¢y topathic changes
1 cultures of human fibroblasts when mived with 100 ID  of virus (ID;e = amount
of virus eapable of exerting 4 cytopathogemic effect 1 one half the number of tis
sue culture 1nto which it was ntroduced )

of the illness Cross neutralization tests using the sera of one patient and
the virus from another indicated a close stmilanty or wdentity of these
agents Using the same techmque Dr N\eva! has lately found that com
plete crossing occurs between viruses and sera from the Pittsburgh and
Massachusetts epidemics

The cytopathogenic effects of the agents aswocated with this discase
rescmble those produced by certan types of Covsacke viruses as nell a»
those of the FCHO group From Cosachie virus they are distingwished by
their lack of virulence for suckling mice The posstbility however <till
remuns that they may eventually be classified among certamn of the FCIIO
agents It would seem however that we are justified 1n drawing the tenta
trve concluston on the basis of available climeal epidermologic and labora
tory data that a hutherto unrecogmized disease has been delineated which
15 caused by a viral agent exhubiting a specific antigeme structure and a
charactenstie c3 totropism zn tilro

Chrchen Pox

The apparent successful 1 olation of the vancdlla virus in tissue culture
by Dr Thomas H Weller's in our laboratory represents the termination
of many previous attempts to propagate this agent Its behavior wn tafro
« sharply with that of the exanthem viruses and mndeed 1n one
<hall describe immediately with that of all others we know
addition of fluid from the vesicles of ehicken pox to roller

contrast
re peet which T
Tollowng the
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to reproduce 1n cell cultures changey charactenstic of the dermal lesion
wn rito evidunce for an ctiologi relationship of the agent to varicella has
been gawned from the resuits of serologie procedures using acute and ron
alescent phase sera % irus neutrahzation tests have shown the dex elopment
of an antibody 1n patients recorering from chichen pox which 13 capable
of reducing ~gnificantly the number of foel 1n tissue culture when nuxed
with yirus'® \pplication of the Coons fluorestent antibody techmque to
cells removed from infected cultures has ihewisc revcaled the emergence
of a specific antibody capable of combining with viral antigen withon the
cell ™ Coons method consists in applying the serum <uspected to contamn
the antibody to fixed and dned tissue cells containing the antigen Excess
<erum 13 ramosed by washing The preparation s then treated with a
fluorescent antibody solution specifieally reacting with the garama globulin
of the <erum under examination —m this case human gamma globulin The
complex of antien and antibody 18 rendered n this manner visible under
the fluorescnt mceroscope In the diseussion of our work on measles a figure
Wastratin, this effect s wehuded (Figare 9)

Trom the Jesions of case of herpes zo ter Dr Weller'® has mn the same
manner 1olated a number of agents which produce ey tapathic change 1n
distinu hable from tho e cau ed by the vaneella virus as shown n Figure

.
.
N N o +f

L }v’&s"*\ s 1
OV & NP W TG JOY SR |
T1e 6 Intranuclen nch: 1508 1n cel) outgrawth of human embry onic shin musele

m rofler tuhe culture 2 davs after inoculation with herpes zoster agent (H 4& E stain)
Mag %X (R produce ! b1 perms 1on of Proe Soc Exp Biol and Med )

~
T
;
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Fi6 5 I'dge of focal area of cellular degeneration Appearance on 6th day after
oculation of roller tube culture ¢  human embry onic shin mu ele tissue with another
strain of varicells agent Note ntranuclear inclusion and multinuclear gant ell
(Irl l& T tan) Mag 550X (T eproduced by permi 10n of Iroe Soc Fxp Dol and
Med )

vesiele fhuds from a considerable number of typieal cases of ¢hichen pox A
few representative strams of the virus have been maintained through minv
scnial passages m tissue cultures over o penod of three years and have
continued to repoduce the same ey topathogenie effects

A unique phenomenon was revealed when these pas ages were first
maugurated It proved essential to indlude n the inoculum for passage a
few 1nfected cells This finding indicated that the a.ent at least i ats
infective form ws not released mto the culture medium as 1s the case with
others which have been studied 1 tissue eulture Dicn more surprising
was the failure to separatc the virus from the cells by a variety of ngorous
procedures such as freezing and thawing and grinding with an abrasive We
have here then a typieal ammal virus which under these conditions
cannot be shown to exhibit mfectne properties when disassociated from
the cell i which 1t multiplies The phenomenon 1y of nterest from cveral
points of view but m pirticular I think becau e of its possible bewrmg
on the problem of viruses as mnatants of the malignant state

Tn addition to its constant associatron with the disease and 1ts capacty
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Measles

Onver fifteen years ago my ascoctates at that time and 1 spent months m
attempting to find ways of propagating the virus of measles i monkeys
chick embryos chick embry o tissue cultures and even in cultures consisting
of human placental hisaue which unfortunately did not grow well On the
whole we were ful although we did d with the oh
scrvations of previous workers note a seanty rash in an oceasional monkey
following inoculation with hlood of throat washings from patients with the
disense After we hid shown that poliomyelitis could be cultinated i a
variety of human tis ues the urge to try the snme system with measles
s1rus beeame rrrewistible: smee i spite of mters ening reports of its cultna
tion none hid been generally confirmed Accordingly with Dr Thomas
Peebles we introduced mto roller tube cultures of human hidney tissue
blood or throat washings taken from typical ciwes durmg the first 21 hours
of the rash After u weeh or longer we found to our delight changes of a
peculiar sort ** As seen under low power these consisted of eircumsernihbed
areas in the cell outgrowth contuning nucler and eytoplasm but m which
the cell boundanes had entirely disappcarcd Upon continued incubation

- - - 3 -

Fic 7 Appearance of evtopatiie ckange 1n hum n renal cell ™0 day following
introduction of mea le vira nt) a roller tule culture Note synert al or Rant
it formation (Fixelwn form hn H U E stun) Mag approx 100X
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TABLE IIT
liestlls of Exposing Tissue Culture Cells Infected uith the ¥ truses of Vartcells Her
pes Zoster and Herpes Simpler to Sera from I atients with These Diseases and
Subsequenily to Fluorescent 1nt: Human Gamma Clolultn Rabbit Serum (Coon s
Techmaque)

R 1t1 Clislafe ted wth Viru of
Source D ¥ of Hness
erum Srum Obt  d L | Herpes oster |Heres s mpte
SME [ W1 [Pt B [0 Rod
Varcella
Case 1 3 [} |+ |6 E
a A 4 +
Cue? 1 !0 o o ]o +
- | | ]+ +
Herpes zoster
Cave 1 - o {\Dix\D|{06 {0 *
51 3+ |AD[AD ] 2+ | + *
Cise 2 14 = |MDIND] 0 |0 1+
2 ] 34+ [ ND P ND ] 4| 44 4+
Herpes simplex
Case 1 At AD[ND | & | ND|ND 1+
B AD|ND| & | ND{ND i+
Case A o |\D|[AD]| o0 [0 24
B = [ND D | 0 0 3+
o ] T | B

Duta from Weller and Coons

* Denotes Strawn of virus employed

1 Sera from cases of recurrent herpes simplex taken at varying intervals not 1e
Iited to appearance of typical lesions

6 Acute and comalescent phase sera from cases of vancella and herpes
zoster and those obtained at vanous tumes from cases of recurrent herpes
simplex were applied to tissue cells infected with the respeetive viruses ma
saniety of combinations as shown m Table IIT and examumed by means of
the Coons techmque It 1s clear that the v aricella and zoster sera exhibited
marked cross reaction with sera tahen during the convalescent phase of
cach discase while the sera from patients with herpes simplex faled to
react with the viruses of zoster or vancella Results of complement fixation
tests'® using antigen prepared i tissue cultures which I <hall not present
n detail hay e hkewse afforded addstional evidence for the close antigentc
relatronship or 1dentity between these two viruses Experiments ate also in
progress In which the eapaeity of convalescent «era to cross neutrahze the
enic effects of the respeetive agents is bemng tested If the ex

Its are obtaned 1t may be affirmed with much confidence that
ree can he

¢y topathog

pected resu
these two viruses are ene and the same  Absolutc proof of cou

obtaned only by oculation of man Such expcriments howcver are not
contemplated at the present time
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Strawns exhibiting wdentienl properties have been 1volated from the blood
of eight patients with typical measles Some of these were 1selated in 1904
aund others in 1955 One other straan was obtamed from the lung tis ve of a
fatal case

Viral neutrahzing antibodies capable of prevunting cytopathie changes
have been shown to develop regularly and promptly in nearly all eases of
measlos that we have examined  Dxamples of the titers obtained arte given
Table IV Inthe last instance it will be noted, the titer had probably reched
1ts maximum at the time the first blood was withdrawn

An antigen appears in tissue cultures which fixes complement with con
valescent sera but erther not at a1l with acute phase cra orif oonh toa
lower titer The results of complement fixation test« on the poired sera of 2o
cases are summarized m TableV 1t 1s evadent that an inerease of four times
or more which 1s regarded as signsficant was recorded n 22 nstances

In the «crn of persons giving a positrve hi tory of mensles this comple

TABIT Ty
Resuits f Virus Neutrali ation Tests sn Cultures of Hu ran Radney {18 ve
on Sera from Patients with Veasles

S rum
[ e
Acut Ph C Tes  tPh set
I <43 123
1 <4 173
Hr >64 18

tcute phase sera obtained from at out 24-96 hours after appearance of exan
tiem

t Convalescent sern obtained about 14 davs after apjearance of exunttem
 Reaiproeal of serum dilution preventing typical eytopathie ctunge wlen
mixed »1th 106 ID 11 ue culture d e of virug

TABIT V
Summary of Results of Complement Fization Tests on eutc and
Convalescent Phas Sera of I atrents with Veasles

Nomb  ®h hCFAntbodyIn  dd gP 1%t 14

T alC ——
. — X m %ot
5 j 24 1

CF Tests earried o1t accor ling to method of Fulten and Dumbell as modified
by Svedmyr Toders and Wollownay* Undiduted nutnent flusd removed from tys
sue cultures wfected with mea les virus Was employed as antigen

t ;‘nxmcren ¢of 4X 13 considere I ignificant The meanincrea enthe e tients
was
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Fic § Syncitum or gant cell 1 outgrowth from human hidney te sue 1a 8
roller tube culture 18 days after moculation of measles virus from the 4th enal tissue
culture p2 2ge (Camoy  fivative H & T stam) Mag approx 800X

the eytoplasmic portion became mereasingly acuolated until 1t presented
a torn or foamy appearance In fixed and stained preparations these areas
were seen to represent syneytia or large giant cells which contamed 40
or more nucler Within most of the nueler typieal eosinophilic wclusion
bodies were present The process proceeds m a leisurely manner to my olve
ultimately the whole laver of newly grown cells These interesting cyto
pathic changes are 1llustrated 1n the next figures (7 8) They are however
not exclusively charactenstic of the measlcs agent for 1t has been shown
by Rustigian® that viruses latent m the lidney of rhesus monheys may
multiply 1 trssue cultures and produce very wmlar effects when these are
observed in the fresh state So far however n our expcrrence mclusion
bodies1n the nucler of the syney tial formations have not been olmery ed after
1noculation of tissue cultures with Rustigian s monkey viruses In stamned
preparations therefore they have heen easily differentiated from the
measles agent

As T have just imphed we believe that the virus which produces the
effects 1n human renal cells we have deseribed represents the etiologie agent
of measles The v sdence for this belief T shall m conclusion very rapidly

summrize
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116 9 Appearince of syneytium from o roller tube culture of human kidney tis

ue 7 days after inoculated with measles virus (Edmon ton stram 17th tissue eulture
fa age) treated with eomvale cent phase measles serum followel by fluorescent
antt human gamma glot ulin rabbit serum Note that the fluorescent matenal 1
largely distnbuted Letween the nucler The large vers bright oval body 1 a bubble
Mag 100

Finally 1n eynomolgus monkeys a discase which n all es ential respects
closely resembles measles 1n man has followed moculation of 1 1rus from the
23rd senial tissue culture passage of the virus In Figwie 10 the data ob
tained it ene anumal are presented as an example The v1rus was introduced
hy both the intranasal and mtravenous routes Thereafter no virus was
recovered from the blood until the fifth day when 1t appeared and perststed
until the 14th day From the 11th to the 15th day a rash was observed on
the face trunk and extremities which closely resembled the exanthem seen
wman Within a day or two after the disappearance of the rash and withun
four days after the eessation of virenua complement fiuing antibody ap
peared in the blood which reached maximum titer withm a few days The
concentration of this antibody declined rather rapidly during the ensuing
weehs

All these phenomena base hot been seen m every monhey myected wath
the virus In some the rash has been absent or mummal although remia
has oceurred In one animal neither rash nor viremua were noted In ev ery
case howerver antibody has developed So far we have fuled to cultnate
the virus m chick embryos or chich embryomc tissue cultures We are
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TABLL VI
Sumnt wry of Resulls of Complement Frzation Tesls on Sere of Persons uath
Positave or Negatire Histortes of Weasles

Numbe Y1 1d g§ rawth CF
A thody Tt T

HtryoMe | Numbg of P, rs
4 fower f 8 hgh
ositive 17 3 14
Neganve 13 13 o

* Reciprocal of serum dilution fixing 2 units of complement 10 the presence of
nutrient medium from eultures of human hidnes cells infected with measles virus

ment fixing antibody has usually been found, whereas in those with 2 nega
t1ve history 1t has seldom been present In Table VI the findings i 30 nd
viduals are recorded Additional data not included 1n the table are
general confirmatory A few deviations however, have been observed
from the expected correlation In view of the difficulty of the accurate
diagnosis of measles m all mstances such diserepancies perhaps are not
surprsing

Antibody reacting with the virus has also been shown to appear i con
valescent phase sera which can be demonstrated by means of the Coons
techmque ! The appearance of the characterstic giant cell- after applica
tion of the serum and subsequent treatment with fluorescent ants globulin
antibody 15 illustrated m Figure 9* ‘Acute phase sera in general do not
produce this cffcet The prominence of the fluorescent antigen antibody
complex 1n the cytoplasm was unexpected 1n view of the fact that the
tranuclear mncdusion body represents the strihing feature m cells stamed
by the ordinary method **

More indirectly the finding of high titers of both neutralizing and comple
ment frang antibodies which we hasve found in specimens of human gamma
globulin supports the theas that the agent 1s the cause of measles In view
of the marked prophylactic effect of this material high concentrations of
antihody for the virus of measles would be expected

The experments employving the fluore cent antrbody techmque were carried
out 1n collaboration with Dr Albert Ccon and Dr Barbara Wt on of the Depart
ment of Bacteriology and Immunology of the Harverd Medical School and Dr
Gisels Ruckie now of the Department f Ireventive Vedieine University of Litts
Burgh Medieal School
Cohen and her collaborators (°2) have recently sol sted viruses from eases of
e which conform 1o general in their properties with those of our agents Anl1
human convale cent mca les erawa demonatrated by the Coons
Itures of infected monkes renal cell In certain instances con
¢ fluorcecent materi<l were resealed witkin the nucleu

measls
body developingin
techmque u 1ng cul
siderable quantitie of
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selined thescfore to hihen e that thas agent does not multiply under thesc
conchitions as reported by prestous muestigators En the renal cells of won
keys however multsphieation has been shonn to take place accompanted
by eytopathie changes

In conclusion I nould point out that of we are correct 1 thinking we are
i possession of the etiologre agent of mcades ne hase now the means of
directly assayng the pratectue antibocdy m human globulin Furthermore
the possession of the v1rus 1z a form that can be mampulatedin the lahora
tors may lead eventually to the desclopment of 2 practical way of mduemy
actree ity
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MEASLES IN A CYNOMOLGUS MONKEY
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Y1 10 Data obtamed following moculaticn of a Cynomolgus monhkey with
measles viru  (Ldmonston straun 3rd pas age in hum+n lidney tissue cult’l;éc;(
Undiluted 1 ue culture 0 (3 ml given intraven>u Iy and 0 5 mlintrana ally W
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SECCLRSFLY HOMOTHANSPLANTATION OF THE KIDNEY
IN AN IDENTICAT TWIN
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A JOSM TH MLREAY MDD avo WARREN R GUILD MD

ROSTON

Hometransplantation of the hidney by wheh we moan the grafting, of
the hadnes from one mdi utual to anothar of the same «pectes has not to
date heen successfoliv accomplished with the exceptions to be montioned
In epite, of 3 1ast amount of work m the antmal laboratory kidney trans
plantation i doga has been uniformly un<ucees ful When a hadney 13
transplanted from one dog to another the cour e of the graft 13 simatar in
almort every eawe repanlless of the efforts made to modify 1t Fallowing
trapsplantation the hadncy may secrete urine for prriods varving from four
15 tuelse days and then charsctensticalhy hematuna easves formation of
urme (eases and the homagsaft nio tonger functions When one eamines
auch a hadney hastologically the preture s strhangly similar Infittration of
the tissue by round (lls 1 charactenstie There are scattered thromboes
of the rmaller artcnoles with multiple small wafarets and edemsa

In human homntransplants the stars s much the same As you nught
hase guessed the first attempt at transplantation of human kidney was
made m 10 b by the Russsans ! This however was not successful and the
Soriet saentists thin went on to attempt the i cnon of the steamboat
telephone and arplane In our own country other oradie attempts at
human homotraneplantation of the hidney were hkewise un necesaful Last
year Dr David Hume D¢ Ben Midler Dr George Thom and ¥ reported
rane (asee of transplantation of the haman kuwlney  ©Of these mme four
developed mgmficant renl funetson and of theee four the function m two
was of defirate clinteal umportance In one of these twa cases htdaey func
tion lasted for fiv e and ane half months following, tran<plantation and en
abied the patient who had heen admitted 1 ser ere uremia. to be dincharged
from the hospital to trave! and te lead a reasonably cornfortable exastence
o alt bust one of thewe rases the hudney was tran planted mto the thigh
where by the pret tous rassing of a pedicle flap 2 pocket was provided for the
iran planted organ he renal artery was anastomosed with the profunda
femorus m an end to-end anastomoais and the renal wein to the common
femoraf vem with wn end to wde anastomosts The ureter nas brought out
through & rkn urcterostamy and the unme from thrs shon ureterostomy

From e Depsriments o M Jic ne anl Rargers I eter Bant Brigham Hospita!
Boton Ma sachus ths

i
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the other questions posed abone Rachard H a 24 year ol man with chrome
glomerulonephntis was tran fored to the Peter Bint Brigham Hopital
following un ucecsful attempts 1 an outside stitution to masntain him
with ¢ nenative theraps  In the week prior to admi~ion he had had
«erveral convul 1ons and beewse of constant naues and somsting had been
mamtamed entirels on paventeral therapy Shortly before admusston he
had I come combatne and overth pachotie Db s with the artificral
hadney resulted an good chmeal improvement and he was able to leave the
ho pital three weebs after admision It had previou Iy been suggested by
Dr David Mtler of the transferting ho putal that because the patient had
2 twinbrather renal tran plantatton mught be posable We knew thatf this
twin nas a manozy gotre {identreal) twin that there nas real reasen for con
sidening this possilahits Ve hnew for mstance that shan grafts had been
made between identiral twins and had taken pormanenth ¢ Furthermore
i1 10,0 the suceessful grafting of shin between identical twins wns used by
an Fagh h Court of Law te establish the identits of & twin who had been
separated from hie brother at birth $ Therefore 1t scemed probable that
<lun grafts would tahe ncees fullt between thee twins of they were ideate
cal There was however no precedent for hidnes homografts We kneu
though that shan snd hudnes transplants in anymals showed the ame type
of tustologie rejection re ponse when the grafts faded VWe hnew al o that
there appeared 1o br a tommon antigen m these tissues stnce shan trans
planted from one awmal to another nould accelerate the rejection of a
Ludney transplanted at a later date It therefore <cemed hikely of the twiny
were mdecd wdentieal that a tran planted badnes mught «urvne much as
transplanted shir The next tep nas to establish bevond reasonable doubt
that the twing were identieal Although thew parents were dead and the
physienan who had delivered them bad died some vears before 1t was pos
=ble to deternune that there was a common placenta at birth With the
help of the Blood Garoupmg Laboratory at Chnldren s Hoepstal we were able
0 a tertam that the twiny had identacal antigens for 2t blood <ub groups
A genetieist who was good enough to help performed vanous taste tests
studied the irnses and the canfiguration of the ears among other factors and
opined that  the chanw<were 93 1% that the twins were identical It was
felt however that the best test of Wdentity was the practicat one te the
uccess of shin grafis tran planted betseen the two brothers This was doge
arul the patient discharged from the bo pis! Dunng this wmtenad s
blood pressure rose preaptousty and he developed alt the stigmata of the
malignant hypestensite syndrome He was readmatted i vevere distre 3
with retmnal hemarthages and exudates marhed (ardinmegaly snd both
peripheral and putm man, edema On Decemuber 17 31 dass aftcr the ki
mrafts had bern moade {1y transplant margns were hapsied and found to
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collected by means of a colostomy cup attachment Eventually im all these
cases the homograft ceased functionin, Presumably fatlure was due to the
same antigen antibody response which results m the ultimate rejection of
all homografts with the possible exception of cornea However m this <eres
there did scem to be some difference from the ammal experiments The
mueroscoprc pieture was not quite the same and the duration of function
was of course much longer It scemed possible that since we had trans
planted a sick kidney 1nto a sieck donor that this might in some way have
modified the immune response Since many of these hidneys camc from
chronte cardiacs shortly after death and wete transplanted mto severely
uremuc patients 1t <eemed possible that erther the transplanted tissue or
the host or hoth might be icapable of the 1 10lent rejection response which
characterizes the transplantation of healthy tissue into a healthy host For
this reason 1t seemed worth puisung further the problem of transplantation
of the kidney 1n the human

Trom the fore,omng however it appeared that there were certain tech
mcal difficaltres to be elimnated In the first place 1t was essential that the
donor and the recipient have the same blood type It was necessary also
that if possible we ascertain beforehand that the donor have a kidney which
was free of diseasc Certamn preliminary evidence made 1t seem mmportant
that the donor be pre treated m such a way as to further prevent the
5o called immune response Therefore the use of elective donors rather thar
cadavers would be ympurtant “econdfv 1t seemed destrable to place the
ludrey mtra abdominally rather than m the thigh In the majonty of the
previously deseribed cases 1nfection played a significant role m destruction
of the kidney This mght be avoided 1t we could obx iate the use of the skin
uretcrostomy Thirdly we had to know whether the normal kadney might
regam norml function aftcr a period of anovia such as w ould he¢ necessary
dunng transplantation Finally since the blood supply to the first third of
the ureter 15 derned from the hidnev 1tself one might he asured of good
supply to the uretcr and also avoid the pos ibility of uretero urcteral
anastomosis with the consequent danger of stricture 1f the first third of the
ureter were implanted directly mto the bladder We were however some
what concerned about this Jast pomt since this would necessitate plaung
the tran plant m the pchyis and anastomosing 1t to the pelvie vessel W
hnew from previous dog experiments? that placing a dog s own hidney man
abnormal position i the same animal might result m poor hidney function
However Dr Joseph Murray m a scries of experuments trinsplanted adog s
Judney 1nto the pelys and ascertamed after more than a year with 2 single
Ladney thus transplanted that the ammals muntamed normal renal fund

d good health
hol‘:\a:;w gf.)ll of 1954 we werc afforded an unu uil opportunity to tswer
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RENAL HOMOTRANSPLANTATION
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Fic JI Theincrea e 1in werght between the time of dialyms 18 due to th aceumu
lation of edema flusd The sul sequent mereasé 1n weight after transplantation sepre
Bents Yealthy body tessue Note the striking drop 1n blood pressure following the
grafting of o third kidney whule both diseased kidney s were stell in place Twomonths
after operation blood pressure tends ta rise agaun to drop following left nephrectomy
rise slightly again and then drop to nornsal values folfow tng the removal of the second
4 seased Judney Tte rise in hematocrrt to normat values 1 consistent with the general

hemical and elinseal improvement shown in both Figure I and Figure IT

sars Following discharge from the ho pital however the blood pressurc
rose gradually and the patient s urtne continued to show two to four granut
far casts and six to ten white blood cclls per high pouner field Because of
the possibility of infecting the transplant from the two diseased organs and
Vecause of suggestive evidence that the presence of the two abnormal ad
neys might result in reappearance of hypertension the left and then the
npht Jidney werc remos ed in separate operations without event Following
this the urtne became free of cells and easts and the blood pressure returned
o nermal At the present time the patient 1s well actie and free of all
demonstrable disease eveept that he continues to evercte three to four
grams of protein per 24 hours tn s urine

‘What conclusions may we draw from this mteresting ~equence of events?
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show no evidence of the rejection response  Siv days later on December
23rd a ludney was removed from Ronald the healthy twin, and trans
planted mto the right pelvis of Richard The renal artery was anastomosed
to the hy pogastric arters and the renal vein to the common thae vein The
ureter was placed n the bladder and a polyvny ! catheter placed therem
leading externally through a cystotomy The total period of anowa of the
homograft nas one hour and twenty munutes The pastoperattve course of
the donor was unes entful

Immedatel; after the clamps were released on the transplanted hidney
1t became pinh and <hortly thereafter urine was seen 1ssuing from the plastie
cathcter The urine volume mereased and renal function improsed daily
Figures I and IT <how the stnking improsement dunng the postoperative
course Of particular importance 15 the fact that following operation the
blood pressure decreased to normal values and the cardiomegaly and
edema disappeared The eye grounds became normal except for a few old
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Fic I This figure demonstrates graphically the fall 1n bload urea nitrogen from
190 mg per cent at the time of trinsplantation to normal values where 1t has been
mantatned since aperation Jight montha after aperation 1SP excretson 1s within
pormal imits Following the removal of both hrdney s the filtration rate of the trans
plante 1 hidney as measured by the elearance of inulin h s ahow n s0me compxnsatory

nerease and the renal plasms flo s even more of the comy usatory merease of the
. lated value for one hidney The clearance f creatimine plotte 1 in sohd bars at
:‘:l::l’:t!tecm of the graph shyns a progressive sncrease to values conar tent vith 1}

nulin clearanee
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Tt dropped somewbat befare vou tack out the [atient s seased hadness tut didn ot
come down to normal s that nght?

DR Jaursd Warino {Deaver? Iwauld Tike to ash Dr Vernll what work \teuis
Carrel did on the transplanting of kidneya It seerns to me that when I was at Hop
king 30 1900 Carrel showed somie dogs at that tme 1 shict he bad done Lidaey
transplantations as well ag otl er vascular surgers

Dr Taorvzos beorr (engiony I wopd v of Pr Merr)l has bis patient on
= atinyous pemeithin prophylaxss xgam ¢ streptococesl infection becau e a3 Dr
Wood pounts aut dentteal twans sre eusceptitde too lentiesl diseases In view of the
t te of the streptococcus sa o ldciag glomerulsr nephritie ane suspects that thas
patsent woul Lstst] be wordmately susceptshl tost

Dr Jonv § AMerans (Clostag) 1a woawer 10 Dr Wood & qaestion the fact that
on# 3 Jentseal twin b T pertension makes st e oth riouch more susceptil fe

But wmtereatingly enough the onty gned aenes on nephnits has heen run by De
Addia He had four purs of adentieal teins one of whora had glom rlar sephnts
and th other did not o we feel a httle bappy atout that though of course the
posnitslsty d sturbe | us smmenseh

‘The blood pressure tropped wess deamatieally within three ¢ r four daye after
operation when the therd kidney and both the other krdneys weze 1n place

For four or five months we followel this bov quite carefully an the sutyanent

Yeparisn ot ank what we san was what one moutl see 1a follwming a patient aho
was auseeptif e to by pertension He would eomein and hss firss vaait tload pressure
» uld be perhape 135/55 then wonld deop to 1207 01f e rested m

A month later Yowever hos rnttisl presanee was 150 95 snd nould drop te 150/00

Fmally sben we got an intial pressure of 160/100 we decrded that (s parhaps
w3 sarnathing more (3 an 1stshity of Hia vasomotor svstem snd we took out hath s
ow st kydnevs

By the unportant fact 13 that all hey vascular disea. e hid hsappear whute alt
thre kudneys were n place snd of course the Hood preesure dropped remarhably

Br Carrel did doa numl er of rensl bomografts He ook the aorts with both rensl
arterses and Lidness and trapsplanted th m He did pubfish some work whach inds
eate that the grafta had survived for long penods of time However the records
were not avatlatle to we or others and noh by aince thal tine has heen ) fr to
duphicate B Carrel 3 work

With regar | to praphylavis %e obviously ere vers concerned abort th Ths
bov 13 on pemesilin prophilacis (thst w or | pemsethn) ani we ure extremelr
eautious at aut this

At the present ume homever wtil ke does bave some prote nura te hos ne
castg xnd nocelistnh s urine The prateraune Ithank might well he explaned by the
abnormal pomtion of the kidoey te an e in dogs when th kidnes s trarsplanted
filr antog afta that ysh of there ss i creyancs Vetneen 1y renal vouy snld the vem
9ith which 1t 19 ansstomosed the tramsplant does show some protetnuria tut &
vearandahalf aft roperation an these kidney s bur biapszes have not show n any renal
Seston S wehap arhavessm res en toleheve tal this prateraunia e not du to
glomerular wnvolvement tut smph 1o the vasculs prol lem involved 1 surgesl
P ace lure
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First and not least m importance that 1t was an effective therapeutic 2p
proach to Richard s particulir difficulty Secondly that homotransplan
tation of the kidney n man 1s at least a technically feasible procedure
Such a kidney can survive one and one half hours of anoxia and attain near
normal renal function Important also 1s the fact that its abnormal position
does not prevent attamment of this good function The observations on the
remission of the h pertensiv e 51 ndrome are perhaps of equal 1mportance as
they pertain to the ctiology of renal hvpertension tn man Recent esidence
suggests that the role of the normal kidney may be to metabolize or to
excrete some pressor substance causmng hvpertennwn In ths view renal
hypertension may be due entirely or in part to something the kidney fals
to cxerete or metabolize rather than something 1t claborates The fact that
hvpertenston and hy pertenstve vascular disease drsappeared in this patient
when a normal hidney was transplanted even though the two abnormal
kidnevs remamed m situ lends credence to this vien The demonstration
that a normal kidney can be successfully transplanted from one sdentcal
twin to another perhaps brings us no nearer to ansnering the fundamental
problem of the immune response causing rejection than do previous efforts
It does however allow us to proceed with the further mvestigation of this
problem in animals with full confidence that 1ts application to man has been
reasonably established
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DIsCUSSION

Dr Frasas C Wooo (i mladelphia) This of cour ¢ intereats me greatly 1
wonder 1f 3 ou have been 1n touch with Doctor kallman of Columi 1a who has made

very extensive study of identical twins
1 was wonderng if he might know whether nept ritis was apt to oceur in Foth of
treal tning
‘“‘(xl:.fﬁx yOU once MOFe Bay something T did not see on your elide as to exactly
s liat happened to the amount of urine excretion and how the ble I pressure behaved
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but from 1t one gets the impression that 1t 1s easier to find an excess of circu
Iating RPS in shock hemorrhage heart failure and other conditions charae
terized by low blood pressure than it 13 m the hypertensne state In addi
tion to rasing blood pres ure RPS increases the renal filtration fraction and
maintatns renal arteno-scnous oxy gen difference through a wide range of
renal blood flow Teleology 13 a dangerous word but the evidence justifies
the concluston that the renal tubule partictpates m a homeestatic re ponse
to circulatory failure by hiberating a substance which bolsters artertal pre<
sure maintatns glomerular filtration 1n the face of dimnishing renal blood
flon and adjusts the appetite of the kidney for oxvgen to the availahle
supply

The reasons why 1 potentially useful reaction like this occasionally per
sists and becomes a menace 1n its own might are presumably related to
extra renal mechanisms since remosal of the offending hadnes has such an
unpredictable effect upon blood pressure Improved diagnostic entena
particularly the mtroduction of renal artenography have somewhat in
creased the percentage of gond results from nephrectomy and all of us feel
ndebted to John Lager Howard for his contributions to this field ! Even <o
less than half of the hy pcrtenaive patients who had a hidney removed for
unilateral disease at the Masvo Clin? and the Ochsner Chimic* were helped
manometnically results quite in line with those reported before this society
two years ago by Dr Schaffer ¢ The surgeal statisties cannot of course deal
with all the other inditsduals with hy pertenvion and unilateral renal dicease
who are not operated upon for one reason or another and 1f these are in turn
diluted with all patients with hilateral renal disease and normal blood pres
sure the frequency of hy per renal hy pertension becomes very small indeed
And yet I must admt that the only patients I have seen cured of malignant
hvpertension have been treated by nephrectomy

Hjy po renal Hjy pertension

It «eems significant to me that when clinteal hy pertenston 13 associated
with demonstrable renal diease at all the kidney s are small and not large
a crrcumstance eonsistent with the appearance of hyperten 10n 1n bilaterally
nephrectomized animals kept aline by peritoneal dialysis* or parabiosis ¢
At present 1t 13 impossible to decide whether this comes about because
normal hidneyvs excrete destroy or inhibit the produetion of pressor sub
stances from extra renal sources All I intend to do 1s to deseribe a few
nebulous clues which suggest that the rena) tubule normally inhibits the
anterior pituitary adrenocortical machine

Animpressive pieee of evidence has just been reported before the Amen
can Heart Association in \ew Orleans by Shelton” who found that mabg
nant hypertension develops in young rats subjected to uni nephrectomy



TWO KIND> O RENAL HYPLRTENSIOY
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Many of us here remember the rosy glow that hovered over every
<phy gmomanometer following the publication m 19a4 of Goldblatt’s classic
method for producing sustamned diastolic hypertension 1 anmals and the
subsequent re-discovery of remn m Cleveland and Buenos Awres The ex
pected therapeutic triumph has not vet appeared however and I suppost
1t 15 faur to <ay that the patient with uncomplicated hy pertenste vaseular
disease 1s probably no better off today than he was then

It 1< not for want of effort tho that the origin of this disorder seems 4>
obscure as ever Ingenious and even profitable attempts have been madc
to imphicate the payche the hypothalamus the autonomrc ners ous system
and certan endocrine glands 1n 1ts genests but <omehow all roads return to
the Jadney Oddls enough there 1s still no agreement as to whether con
striction of the renal artery for example results in hyper or hypo function
of the kidney msofar as the ensuing hypertension 1s concerned An explana
tion by analogy suggests itself however One 1s renunded of the fact that
hy perghy cenua of pancreatie ongm may be due either to lack of meulin of
o excess of glucagon so0 even the experiment of von Mering and Minkow shi
15 not as simple as 1t seemed to be when insubn first came to Light It begins
to look as though high blood pressure may result from two hinds of renal
dysfunction

Hjy per renal Hy pertension

The 1dea that hy pertension 1s due to an excess of crculating vasocon
strictor matenal emanating from the kidney 1s sunple and attractive Ihis
15 50 chiefly hecause abrupt disturbances in renal blood flow produce such
an evcess and because nephrectomy occasionally reduces blood pressure
Yhen one 15 faced with two alternatives howcier 1t 1s probably wise to
choose not the one for which there 15 the greater number of arguments but
that one against which there arc the fewer objections Certamly the casc
for hyper renalism became luss persuasive when scyeral muestigators inde
pendently produced hypertension by hilateral nephrectomy

The complcated system of enzymes and substrites hnown here an the
interest of smpheity as renal pressor substance (RI S) must have some func
tion however The lterature on the subject 13 ¢normous and controy ersial
artment of Medicine and the Georgra Heart Asdociation T at oratory
x Research Medical College of Ceargia Augusta C'a

14

From the Dep:
for Cardiovascul
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hibit water dinsesss In Cushing < syndrome the diuresss proceeds undis
turbed much 29 11 does m diabetes instpdus and in es ential by pertenston
the anti<huretic effect 1 only moderate Thus the capreity of the renal
tubule of the hypertensive subjeet with or without Cushing « syndrome to
resorh normal Amounts of <alt and water 13 lnted and recembles that of &
narmal subject recen m, cortrsone m dos s too small to produce hy perten

~on or edema Famosorth?® had pre owdy reported that the tubalar
resorption of chloride 1 mpawed 1 hy pertenston A} of this seems pira

dowral and obveure cspresally s the hght of the demonstration by Perera
and Blood that hy pertensive patients tolerate salt restriction better than
normals do M There 1s come evidenre that the hypertenstie mdmadual 1

abnormally scnsitive to parenteral DCA and 1t 15 weft known of coursc that
this substance pradices sodnm darests m Cushing s svndrome

Summary

Hy pertension duc to excesats e seeretron of a renal pre ot ub tance prob
ably easts but mast be rare

Hy po renaliste ts & mare zate fartors explanatioun for lniman and exspen
mental forms of hy pertensive vascular discase  \ defiet of renat tubular
mass or functton probablv elieits 4 re pon e from the anterior prturiary
adrenocortieal axis beeause (a) nlateral nephreetomy induces eo nophilia
of the sntentor prurtary (b} enucleation of the adrenals produces hyper
tenston only 1 & unnephrectorrized ammal and (¢) the Fudney m human
hypertension handles salt and water loads m a Cu himgod manner

Human hypertension could be due to o metabolie defect i renal tubular
(pitheum which renders 1t nsen itne to trophye mnfluences of anterior
Mtintary or adrenocortrcal ongin
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um adrenalectomy and radical cnueleation of the other adrenal So far as
I know this 1s the first time that steroid hypertension has been produced
by mtnnste mechanisms only and 1s certainly 4 conyvmemng demonstration
that the adrenal cortex may be implicated m spontancous disease With
Dr Skelton we are examnmg adrenal v ein blood from these animals to see
whether the regencrating cortex sceretes steroids of abnormal hind or quan
tity The other part of this phenomenon which interests me parttcularly 13
the fact that uni nephrectomy and a high sodim mtake are absolutely
necessary features Once agam the protective mfluence of normal renal
epithelium 18 demonstrated and that leads to another clue which may or
may not be meammngful

Several vears ago we reported that a number of procedures which dis
turbed the blood supply to the hidney also induced cosnophilia of the an
tertor pitwtary ® Dogs rendered hvpertensive by renal artery clamps showed
an nerease i cosinophiles from a normal value of 40% to a level of about
70% and smular increases folloned complete occlusion of hoth the renal
artery and e for short periods of time  \t first we were melined to attab
ute this to the stimulating effect of RPS but the pitwttnes of bilaterallv
nephrectomized hypertensive dogs hindly sent to us by Dr Grollman
showed the same changes We inferred therefore that renal tubules nor
mally nhibit the acidophilic elements of the anterior pitwitary I am sorry
that we have no biologic evidence to show that these cells are secretmg
mcreased amounts of renotrophin but endocrimologrsts seem to aceept the

feed back prinaple when apphed for cxample to the mereased output
of trophie pitwitary hormones mduced by castration or by thy roidectomy
When one hidney 1s badly damaged or entirely remotved its mate enlarges
and this compensatory  hy perplasia 15 probably due to growth hormone
or to something not yet separated from 1t Essential hy pertenston could be
caused by an enzvmatie defect m the renal tubule which renders it mnsenst
tive to these trophie influences The whole process might represent 8 homeo
static resp ! d to repair a th 1 hidney  the reaction persists
simphy because the kidney cannot respond Ultimately vascular Jesions of
hormonal ongin appear and the organism destrovs itself Onee more the
hope of substitution therapy appears

Finally there 15 evidence of altcred sodmum metabolism m the common
1hopathic vanety of hy pertensive vaseular disease In Cushing s syndrome
the renal tubules reject a surprsingly large fraction of the <alt offcred to
them 1n glomerular filtrate Burchall ¢f al * found this phenomenon oceurred
1n essential hypertension also but to a lesser extnt and that normotensive
aved this way after small doses of cortisone Turthermorc m
he idney responds abnormally to the Hickey Hare test o
h measures the ability of hyprrtontc raline mfusions to m

subjects beh:
hypertension t
procedure whel
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the excess of nalt seema 1o el over I do not kaaw why 1 13 that Cusbing a disease
prtienis grven DCA Jeak sodsum rather than retain 1t a8 Rormal indinduals do

AT feel convinced of 15 that there are three unportant factors One 18 & sterosd
e s 2 reduction m renal mass and another 18 the sodium ton 1 hope T will be wiser
n the future than ¥ am taday

1do not know saything ghout sldusterone 1n this problem Dr Fukens I feel
bowever that one should not demsnd that an excess of eterords be demonstrated
i this mituation Rereoval of the Jadnes mass might smply sensstize an organt @
to & normal emount of sterswds antd this would explamn the fact that bockemits
have searched for ol normal qualities of hormones m vare ft may be a matder of
aenntization
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DISCUSSION

DRr Jons P \MerriLy (Boston) I am very much interested in Dr Findley s
comments particularly sbout the role of sodium because Grollman s work 1n reno
prival hy pertension was first cniticized because of the fact that as we all know well
1t 19 diffieult to keep these animals alive with peritoneal irnigation and at the same
time control their salt balance and water balance Homever Dr holff in Clevelanl
did produce 1n these same anumals severe vascular lesions without hypertension
by controlling the salt intake which would fit very well with what Dr Findley has
suggested here

In one unfortunate case in whom a single kidney was removed by mistake 1n an
outside hospital we were confronted nith the problem of keeping a man alive who
had no kidney s whatever for a period of fifty four days We were naturally very much
iterested in the problem of renal hypertension This boy did not develop marked
hypertension over a period of fifty four days without any hidneys but of course
to keep hum alive we had to restrict lus sodium drastically

Iwnonder what Dr Findley helieves the role of sodium 13 1n this situation whether
st 19 simply a matter of increasing the vascular volume or whether it has something
specific to do with the vascular disense which develops

Dr Frascis D W Luxess (Philadelphia) Since Dr VWolferth and I reported
to the Association on the effects of adrenal 1n hy perten weare d
+n the role of sodsum retention s» this disorder Dr Findley & sndirect measurement
of sodium metabolism by the water excretion test appears to be a valuable contribu
tion to this topic Is the evidence for faults sodium metabolism present in all hyper
tensive patients or only in a few of them? I uetscher has succeeded 1n measuring
aldosterone excretion 1n various diseases but too hittle has been done 1n hy pertension
to provide any answers

1 do not thiak that pitustary growth hormone (whatever that may be chemeallv)
has much to do with by pertension Dr Jeffers and I gave dogs masuve doses of o
ceude pitutary extract which 13 now known to be rich i grow th hormone mathout
observing any change 1n Llood pressure Will Dr Findley comment on this beeaus
uld smplify the problem if growth hormone could Fe elimunated?

LET (Closing) Obuioushy I cannot answer exther of the discus
ople act

1t wo!

)R Tnoxas Frso:
s.mlts well thought up questions Ido not knen the role of sodium These pe

B\f thev already had a surfeit of sodium 1n their bodies maybe that 19 the reason
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the excens of salt seemm to epil] over ¥ do not hnow why 1t 1= that Cuslung s disease
patients given DC Y Jeat, sodiam rather than retxm it % normat wdividyals do

Al el convineed of 1s that there are three mmportant factarg One ts a steroid
ane 12 a reductson 1 reasl ma s and anotber 1 the sodim ion 1 hope I vl be wiser
in the future than ¥ am today

1 do not know any thiag sbout sldesterane 1n thus problem Dr Lukens Iiee)
Boweves {hat one should not demand that sn excess of steroids be demonstrated
1 {has situation Removal of the kadoey masy might simply seasstize an orgamsm
to @ normal amount of stereids and this wonld explars the fact that Liochemsats
Yave gezrched for at normal quahitses of hermones 1o vamn It may be a matter of
sensrtization
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A Cunviean Stupy
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KANSAS CITY

Hepatie coma s o chimeal syndrome long recognized and varously
designated as acholia ! cholerma  hepatargie * and most recently even per
haps most aceurately tcrmed portal systemic encephalopathy * In addition
to the u ual «igns of Lner falure the characteristic chinteal features m
typieal hepatic coma include emotionat lability mental dullness delinum
flapping tremor distmetive moaning cry, and abnormal neurological signs
The syndrorme frequently progresses through irreversible coma to death
Yi1de vanations which exist i deseriptions of thys syndrome are largely the
result of cifferences in patient matenal and stages of coma i which the
obseryvations have been made

Tt was the object of this study to review cases of hepatic coma which were
personally observed during the last eight ycars Careful attention was
gren to the deteetion of the earliest signs suggesting impending coma
ainee obviousty this period should offer the greatest opportumity for its re
versal It veems clear that there is a state or pre coma or impend:ing coma
which precedes true hepatic coma and 1t may occur n any type of liver
discase No essential qualitatiye difference 1s to be noted 1n these igns i the
patient with acute hepatitis or the patient with diffuse hepatie fibrosis In
both groups pre coma symptoms may be transitory and subsde without
PTOZTESSION INtO COma

Deep hepatic coma varies from patient to pattent but the general fer
tures i all forms of hiver disease are quite stmilar Reversiblity and recovery
1s more common 1N the patient with exrrhosis than n the patient with ¢xton
snve cellular dimage Pre coma may be very tranatory  persist for day< or
progress straight away to deep coma True com1 may appear precipitously
or only after many days of pre coma It may either bo arreversible re<ultmg
i death or clear completely with apparently no revidual Certain vartrons
in precipitating factors are alco noted in the two groups

I'phemeral as the evidence may he there porastsn the minds of any on¢
studying these patients features which indicate 2 common dcnormmator
regarding etrology A diverse pathogeness may evst s the scveral forms of

hver disease but somewhere a common <A al fautor probably existe

Trom the Department of Medicine Umvermity of hanew Sebo 1 of Medsenr«

Taansas Caty hansas

on
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Patient \laterl

Pattent material for this study 15 dinaded inte three groups AN patients
were obeerved by at len t one member of the group (MHD) and followed
to sutepsy or di mi~ al from the hospital durmg a pertod from Januars
$947 through luguws 19>

Group ¥ conuisted of forty three patients with hver direase mandesting
hepatic oms The folloning entera were obveried in mahang the diagnosss
of hepatic coma 1) the presence of coma assocrated with delnum  fapping
tremor fetor hepaticus or other signs and evmptoms usualh as octated
with hepatie coma 2) the preence of prmary or <econdan ner diease
and 3) the abwence of am other diease that would sdequatels esplan
coma

Very hhely <ome cases of hepatse coma were orverfooked or mustakenh
orartted even though almost evers patient with scrious Iner disense seen
at thrs hopital during the past nme years has been seen by ope of this
group (MHD) It frequentis 1¢ difficult honever to determune the cau<e
of coma in patients after mas 1ve hematemests has occurred The same 1s
true 10 patients with mahgnant tumors which hate pread to the huer and
other argans

Group II was composed of one hundred healthy biood donors Blood
ammonta letels nere determumed on these indnaduals to estabhsh normal
salues for our laborators The determngtion of the blood ammoma con
centration »as rarmed out by 3 modifieation of Conway s \ethod * ¢

Group HI mcluded fourteen patients with hver disease upon whom
hlood ammora levels were done Surh studies were avalable onh dunng
thela t tx months of thie tudy and conequenth the number of patients
s this group 55 small

Pesults

The diugnosts of the underlying biver disease i each ease is hsted
Table I Pot mortem examunation was done w thirty -one cases and Iner
biep=y 10 @y others In the mmamig ix patients the disgnosis vas made
on elinical evidence

Laennec s cirthosts cr more propesh termed diffusc hepatie fibrosts was
Present in tnendy four patients Thisis not an unexpected number of such
cases stee thiy drsorder 1s probably the most frequent type of chrome haer
drense

The putients were aimost equath ditnbauted as to v there bemng
txenty two females and twenty -one males Eight patzents were “egro and
thirts five were Cauea an This roughly represents the ratio of admesion
to this hospital Tharr ages ranged from eght to ~eventy five years Three
patsents wert i the first or <econd deeade of Iife one 1n the third fiven the
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TABLL 1
Fuiology of Liver Disease 1n Patients with Hepatic Coma
D agnos s Mals Fomles T tal
Laennec 8 cirrhosis 12 12 21
Post necrotic nodular eirrhosis 4 2 6
Biliary cirrhosis 1 3 4
Infectious hepatitis 1 3 4
Serum hepatitis 1 1 2
Careinoma
Primary 1 o 1
Metastatic 1 1
Total e 43
TABLE II
Symptoms during Pre Coma Stage
N mbe Pt ta
5mpt m Whom P €5 nt
43 C es)
Teritabihity 36
Confusion o0
Delirtum 28
Agitation 2
Lethargy and weakness 20
Feculiar ery I 19

fourth ten i the fifth <icteen m the sixth seven m the seventh and onc
n the eighth

Table IT hsts the sy mptoms and signs most frequently observed prior to
the onset of coma Irnitability confusion and delirum ranked m that order
s evidence that coma was imminent

Table III Lsts the most frequent physical findings All but two of the
patients were jaundiced at the onset of coma Enlargement of the liver and
ascites were the next most common physicul findings Thirty-cight pattents
had a temperature abote 99 degrees F Eight of the latter had a tempcrature
above 104 degrees during the ifiness

Table IV summarnzes the neurologteal wigns observed dunng comi
W hale muscular irntability and muscle tremor ave constant features either
during pre coma or coma w¢ have seen only on patient actually having
eanvulstyve seizures

Tables 1 and VI show laboratory data on thes paticnts

Biochemical tests of lner function showed sigmficant abnormahty in
those cases with severe hepatocellular mjury  In patients ith arrhosts
howeser this was not necessanily true
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TABLE 11
Phssent Ssqns of Hepatse Coma

« Nunbe T vents i
P alem S oo
Hepatom galy 42
Jaundice 41
Fever 3
Ascites 3t
Fridence coltateral aireulation R R
Fiver patma i B
Spider pevs T
Spfen megshh 19
Flspping tremor 9
Fetor b patiens 15
TABLS It

e of gcat Signs during Hepatic Coma

Nambe 1 Patents
Newralogicat § gn

Y

Aermad 5 Heves 4
Bal snsky

Hspoactive refleses

Hyperactive refieves

Al cent reft wos

\vstsgmus

Convatsions

[

An analyas of preapitating factors ;m hepatie coma are presented
Tatle VIf The mo-t common ey ont precoching the appearanee of coma way
of Yieeding from esophageal vanco-ities or other undetermined sites m the
upper gastromtestizal traet This oecurred m tvent) one cases [hree pa
tients had receried ammonum ehlonges pror to the appearanre of coma
One patient had recersed amno ai1d proparations mtravenoushs One bad
reeenned exchange re g CGrauping these four items
togrther teenty mx patients hud uneual amounts of sstrogenous sub
stances i the snte tnal tract before roma deselopedd Three patients de
1eloped paetimonma pnor to the onset of hepatic toma Pre-coma and coma
quichiy followed paracente 13 in three patients Trwo mistances falloned rur
gesy € oma followed the admnntration of barlnturntes m one and nar
cotirs 1 annther Ja only one rase wza an sleohale dobauche an inedent
smmediately preceding, hepatic coma

Onhv four of theee pationts sureiied and were diomissed from the ko
pital Of the thurts mine who sxpired three pavients had wnned o
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eprvode of coma previously One of these died i a second eprsode One
suriived the second ept ode but succumbed to a pulmoniry embolus
several weeks later The third patient after being in coma thirty -erght hours
of lus third ep1 ode finally succumbed

The blood ammonia concentrations of the one hundred normal blood
donors (Group II) 1s presented in Figure 1 The v ilues ranged from 34 to
133 micrograms with 2 mean of 79 5 (Standard Deviation 2 68) nuerograms
per one hundred milhiliters igure 1 shows the percentile distribution of the
blood ammoma concentration m ths group of one hundred normal per-ons
Only one mdividual had a blood ammonta concentration below o0 micro
grams per one hundred mlhiliters The blood ammoma of six individuals
was over 110 micrograms per one hundred milliliters Since mnety three
pur cent of this group had blood ammoma levels between 50 and 110
micrograms per one hundred mililiters this range was arbitranily selected
as representng the normal blood ammoma We consider blood ammonia
Tevels between 111 and 130 mycrograms per one hundred millthitcrs to be i
a borderline zone between normal and abnormal Howmever talues over
135 may be !

Table VIIT Iists the blood ammonta Jevels i eight patients with hepatic
coma Three patients (PC) (E\} and (GC) had normal blood ammowa
levels while the remaining five patients had abnormilly high blood am
moma level on at least one accaston

Table I\ lists the blood ammomna levels 18 patients with biscr disease
who were not 1 pre eoma or coma states Al sn had normal blood ammoma
levels

Drscussion

Ve use the term hepatic coma bectuse of tts widespread use and general
acceptance \o term s0 far suggested seems entirely <auisfactory although

Key 1o at breviations of tests
5B D Durectserumbilirubininmem /100 CC Cephalin cholesterol 0 to 4+
P Thymol turbidity 1n umits
SBT Total balirub n 1n mgm /100 e CE Cholesterol estersin per cent of total
AP Alhalme phosphatase 1n Millimol S8 Serum albumin in gm /100 ec

units SC Serum globulin in gm /100 ce

UU  Unne urol iliogen 10 umits 1n &SI Serum iron i microgram /100 ¢
two hour unine sample TC Total serum chelesterol 10 mgm /100

FU  Feces urobslinogen i mgm jer (c

ET 1 rothromben in per cent of normal
Brom BHromsulphthalem 5 mgm  per
lafo 1n per cent retaned
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TABLI VI
Flectrolytes and \ PN Studes Correlated with 1scifes
Case NP co Na N [«]
B 7 126 1 o Lid
F 30 2 6 131 16 102
MMe 42 21 8 144 vl 102
EA 102 19 17 50 103
AC Too high to 3|/ 2 130 26 81
rea
Ph k1
LT 65 25 127 16 13
kS k4 68 133 “0 97
n kg 288 15 mgm % a8 | NaCl
IT wi ®5 ™ 45 105
WR k]
NS 16 6 179
EW 7 135 132 11 8
cB 34 29 4
LT 215
E) 23 106 500 mgm % as | NaCl
cw 30 190 | mgm%as| NaCl
ws 30 189 128 9 a3
o 105 259 360 mgm % as | NaCl
FR 60 185
TI 4 30 6 12 31 91
PD 28 217 125 45 w7
EA 159 050 | 138 50 108
HE 56 03 132 45 105
cG 325 220 | 1% 45 10
H o, 82 22 123 02 m
up | 38 ‘ 230 ] 130 19 102
20 185 123 63 =%
WAL 45 1o ] 112 81 96
Bl 32 I 185 123 51 93
GC 285 ’ RN 17 9
I 3 2013 12 49 108
RC 63 17 8 122 .2 9%
AV 358 s | 1 59 %
PC 98 (BUN) 1o 120 92 115
JG 55 0.1 1f 3 126
IS 46 3 2 o 58 M
RB 175(BUN) | 168 } 1o 68 83
Al 12 20 131 43 o
BN 8 6 (BUY) b2 13 13 104
a 58 01 1n 5¢ 7
JB HO@LN) | 199 ] = 44 n
30

|

yes
no
ne

no

yes
ves
o9
yes
no
no
yes
yes
no
no

3es
yes

yes
yes
yes
yes
ves
yes
3es

yes
ves
yea
yeq
yed
e
vey
yes
yes

yes
ved
yea
yos
ven
no
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TABL! ‘I
Factors Precipitating Hepatic (o na

Ft (l\!“(’,"b(;)

Castrointestinal | leeding 2

Drugs "
Ammonum chlor: fo
Barbnturates
Narcoties
Acetazoleamide
Ao aerd preparation
Cation exchange resims

Infeetion

Laracentems

Surgery

Aleoholic debauche

No factor identifed

25F

———— 8t

PUTEIN

Percent

© B 2 3040 50 60 70 0 30100 A 20 10 190
3 19 29 39 49 53 65 75 4D 33105 U9 RY 138 Uy
Blood Ammonia Nitrogen in & /100 m}
F1a 1 Blov) amm ma levels in one Y undre ! he thy blood denors

Portal systemuce encephalopathy  of Sherlock® expresses the clearest con
notation of the chinteal picture and pathogenests
Iner cell fmlure may occur m all forms of hepitic disease but 19 most
often assoctated with eirrhosis and acute hepatitis of viral or toxie etiology
Meny fuaturcs may secompany this hepatocellular farlure such as jaundice
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TABLL VvIII
Blood \mmoma Letels sn Hepatic Comn
Patt e D agnos m”g?;’;’n“n'.';’“m
h dedmillt )
18 Laennec s errrhosis 130 169 80 "ot °0 59
JB Laennec 8 cirrhosts 197 90
cp Laennec s eirrhosis 17
PC Postnecrotic nodular eirrhosis 101 70
N Postrecrotic nedular eirrhosts 2
M Bihan errrhosis 141 131
RG Inmary careinoma of liver 104 108 12 156
GC \letastatic carcinoma of hiver ! 91
TABIL I\
Bloo! {mmonia ¥ alues tn I altents \ol 1n Coma
b ! Tood Amm
| P PIETE
c [ Iienmecs arrhons #
JE Laennec s cirrhosts s
18 Laennec s airrhosis 62
[ | T aennec s cirrhosis 61
1N I ostnecrotic nodular errrhesis 84
1L I Serum hepatitis Sy

ascites endocrine disturbances and erreulatory channes This discu sion
howeter 1s mited primanly to eertamn featurcs of the central nervous
system dj sfunction

\lechansms of these neurologie mamifestations have hen the subject for
much study during recent vears Sherlock < explanattons of the pathogenic
factors melnde 1) portal venous sy stemre collateral cireulation 2) defective
Iner cell function and 3) mtrogenous substances in the ntestine Ihis s
the most luaid interpretation yet offered Decre 1sed Inver cell function or by
passage of mtact Iiver cells throu,h portal venous ~y stenuc collaterals gives
aceess for high coneentrations of ammoma to the central neryous gy tom

The chimcal manife tations of hepatic coma m1y he divsde d nto stage
of pre coma and coma Dependin,, upon the underlyig, type of Iner dis
ease the clinieal features may differ

A typteal example of the mamfestutions of the stae of pre coman
‘mal damage 15 often «cen i the youn, child or ndult with
The div 1se may be v hered in wath the u wil ko tro
Jaundice Withm four to five davs of onwt the

<evere prrenchy
acute viral hepatitis
intestimal svmptoms and
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patient may suddenhy and surpnaingly become jrmitable emotional com
plam of severe headache and somnolence Pespon-e to questionmg may
be farrls npormal but mav alo reveal the patient s apparent wascbabity
and smvere imtabiits Converational response mav be strangels repett
tiow  \ charaetenstic meaning ey often 15 pontaneott Iv mamfested by
the patient while apparenthy leeping Lpon awakening him you masy secure
1o real evidence or reason for the apparent pain “ensory defects and neu
rologeal defictt are not preeent in the pre-coma stage Precoma mav
ewst for o matter of several day s terminatin,, m complete return to normal
or advance to severe coma within a matter of aght to twelse hours

Pre-coma 1n the cirrhotic patient pre-ents a 1mlar picture but fight
differences have been obrerved This patient while howing no 1gns of
worening of lus hver diease mav firt complain fatterly of fus care and
the attentron he 14 recerving Such complaints heard from a previow by
happy patient mav be the firt <ubtle evidence of peronality changes of
pre-coma dgamn Tepetitious snswers to que-tion. mav be obtamed Im
tabilits  duwobedience and obtuseness charactenze the patient « mental
attitude  Lide from sbight tremor and muscle twitching neurolegeal
findings are mumimal 4! exiubited mgns may disappear or progress to coma

Coma m < vere parenchvmal celt damage and masuve necros  as reen
1n the cluld and young adult mas pre~ent 1mutiallh as extreme ntahalits
and continue through delinum mama semu-coma and the wually wrever
sible deep coma Central nervous v tem dy function mas be charactenzed
v motor weakness flaceidity  pastiaty  pathologreal reflexes <cvere
tremore and rarely convullonz Jaundice 15 wualls veny deep and fetor
hepaticus 1s common Recovers in thi <tage 1s uncommon nour expenence

Deep coma 1 the cirthotic patient regularly follows a long hi tory of
Iner dicease U ually 1t 13 preceded bs bleeding nfection aleohohie de
bauche mjudicion uw of drugs or the presence of abnormal mtrogenow
matenals m the gastrointestinal tract Most commonls the patient 1
brought mto the hospital shortly after massive bleeding from e~ophagogas-
tne taneosities Withm the next twents four hours the patient shows
small per~onahits alteration. becomes wntable perhaps continues to bleed
refuseq all medieations and attention  becornes le< re<pon te to simula
tion and drops into deep coma The respiration may be deep and labored
a3 m acidor Jaundice fetor hepaticu  and sbnormal neurolopcal signs
are waualhy pre<ent Fleetroencephalographic® chanees are quite character
thie In contra. t to the patient with mas e hepatic necrows recovery 1s
not uncommon Such recovery bhely ponts to fairly mtact parenchsymal
Iner cells and strengthens the theors of shunting phenomena erther through
or around the Incr allowing access of =ome abnrormal metabolite to the
central nervous 3 tem
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TABLL VIII
Blood Ammonia Lerels tn Hepatic Comn

rat ot Deg s (\xne‘r)o: ":.’.M'Fo H
b dredmiTt )
F§ T aennec s airrhosss 130 169 $0 254 207 59
JB Laennec s cirrhosts 197 90
Ci Laennec s cirrhosis 127
rCc Postnecrotic nodular eirrhosis 101 0
IN Postnecratic nodular etrthosis 2
AN Biliary arrhosis 141 131
RG Primary carcinoma of liver 104 108 192 186
GC Metastatic carcinoma of Iiver a
TABLI I\
Blood 4mmonia V alues 1n Patients \ot 1n Coma
Patet Dsos o e e
hud dmitit )
Ic Laennec s aarrhouis &3
JF I aennec s urrhosia k4]
1s Iaennec s eirrhosis 69
cs Laennec s carrhosis 61
I I ostnecrotic nodular cirrhosis 81
1L Serum hepatitis 88

a eites endocrine drsturbances and errculatory changes This discussion
howeter 1s mited primanly to certain features of the central nervous
system dy sfunction

\lechanm~ms of these neurologie manifestations hay e boen the subjeet for
much study during recent years Sherloch s explanations of the pathogenic
fictors mclude 1) portal venou  systemie collateral aretlation 2) defectine
Iner cell function and 3) nitrogenous substances i the intestme This s
the most luad interpretation yet offered Decreased iy er ¢!l function or by
passage of ntact iver cells through portal venous sy stemie colliterils gues
access for hegh concentrations of ammema to the central nerous svstem

The clinteal mamfestations of hepatre coma may he divided mto tages
of pre coma and com? Dependmg upon the underlymg, typc of Iver dis
case the chimeal features may differ

A typieal example of the mamfestations of the stage of prc comyn
arenchymal damage 15 often reen m the youny, «hild or adult with
The disea € may be u hered i with the usal gastro
Wathin four to fnc diys of enxt the

severe
acute viral hepatitis
ntestinal symptoms and jaundice
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revpon thle for the neurolomeal changes recogmized as hepatic coma
Glutame acrd 15 umique as the only ammo acid supporting cellular respia
tionanthe Fram It alw the one «ubstance suggested . having the shility
to detoufs and present arcumnlation of ammona within the bram
Clutamne the end product of this reaction wa. found by Walhe™ to be
pre<ent in abnormally high conrentrations i the spinal flnd of patients
m hepatte coma

hirh ¢¢ tudy of 2mme ma metabolim in hiver diease tnenty vears azy
wasnot followed by attempts at clinteal correlation until recently Gabuzda
et 217 reported the svndrome of impending hepatie coma 1n patients with
erthest given cation exchange rean. Since the<e resin. exchange ammotua
for «odium 1t was felt thes led to an elevated blood ammonia MeDermott
and Adams® reported a patient 1n whom an Eek fitula had been produced
dunng surgery for caranoma of the pancrea  Tvpical wwmptom of 1im
pending hepatic coma enuld be produced by feeding the patient a high
protein dhet urea chlonde or exchange
reans Traeger'® fed four patient with crrhnets ammonum chlonde and
noted higher elevations of blod ammonia level and more 1 tamed
Tevels than in four normals given the same dose of the druz White et al?
with ammonium chlonde toleranee tests demorn. trated 1mular phenomena

It was felt that ammonium chlonde admn: tration led to hepatic coma
1 three instances (WS CB and PD) One patient (EA) who had had a
portal eaval ana tamosid recenned amino acid preparations intravenou Iy
following surgery His post-operative course had been uneventful until
that time On the fourth dav while recenving tht agent ke developed
tvpeal hepatic coma and expired  hortly thereafter One patient (TI ) had
two episodes of coma quickly following the use of exchange rewin. He re
rovered from both epi~odes onhy to exprre later from pulmonars embol
Of special mntcrest 15 patient (HF) who had diffu~e hepatic fibrosis with
azettes Hs eoursewasunes entful until herecen ed acetazoleamide (Diameox)
as a diaretic Within twenty four hours he had developed hepatie coma
from which he did not recover

Acetazoleamide {Diamox) bloch. carbome anhvdrase m the hidnev and
hydrogen 10n3 neces. ary for the converston of ammona to the onrc form
are not produced Without this eonveron ammonz produeed by the
kudnes to conserve base 15 not exereted 1n the urine but absorbed into the
blood In patients with <evere liser damage or hunting phenr men n
abmormally high lesels of ammonta mrght =oon be reached

Gastromtestinal bleeding 13 generally recogmzed 2 a precipitating
factor in hepatic coma The explanation for this relation hup envt rons the
Inner as being much dependent upon the portal blood flow for it< oxvgen
<upply and bleeding eprendes resulting 1n d: proportionate reduction In
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The charactenstic features of coma as seen n this group of patients and
outlined above s a composite of cases BP CP CA MMe and EN I
tability, confusion lethargy flappng tremor and fetor hepaticus formed
the most helpful sy mptoms and signs in predicting that coma was imminent

Biochemucal liver function tests were not helpful in predictin,, the onset
of coma For several years we have been impressed with the value of serum
won determmations m detecting the amount of parenchymal cell dimage
i patient with liver disease ® 1% Invariably this value 1s extremely high
In patients with masuie necrosts Patient MMe 1s a good example The
serum 1ron value does gine some ndtcation as to the outeome of coma m
stch a patient The degree of depression of cholesterol esters roughly
parallels the elevation of the serum iron and aids m the prognosis of coma
in patients with marked liver cell destruction Nuther of theve values are
helpful m the pitient with eirrhosis unless death of hver cells occurs The
serum won level n particular may be normal or low m the patient with
arrhosis This was true for mstance i the case of F\

It 1s commonly stated that patients in hepatic coma develop hypo
glycema Hypoglycemra was not observed m any of the putients in this
series 1!

The 1mportance of ammonia m the pathogenesis of hepatic coma has
recently been emphasized Such relationship was suspected by Matthewst
m 1922 when he noted coma i Eck fistula dogs after they had been fed
on high proten dicts Elevated blood ammonia values m both cirrhows
and hepatic coma have been noted by <everal insestigators¢ ¥ ¥ t°
Two factors seem to be significant 1n this situation 1) the presence of
excessive mitrogenous substances i the mtestinal tract and 2) the by
passing of parenchymal Irver cells by the portal blood with 1ts high ammonia
content The patient with massive cellular destruetion of the liver ean not
accomplish normal ammoma metabolism hut for a different reason than
the patient with eirhosis Both may and do devefop hepatfic coma

The Iiver 15 the most mmportant <ingle organ concerned with protein
metabolism 1lustrated by 1ts rccogmzed responsibnhity for formation and
deamination of most ammo tads Ammoma from the latter reaction 1
converted to urea by the Iner It 1s mtriguing to conjecture that i severc
liver disease there 1s a farlure to perform these functions and as a result an
wnusual accumulatton of ammorma accurs m the blood It 1s possble that the
tove ammoma 100 through its effect on the central nervous system pro
duges hepatic coma Ve have alvo observed certan stmilantics i ternunal
patients with congestive heart failure and patients with hepatie coma
Thes has led to the speculation that blood ammonta lovels in the patient

with congestive hepatomegaly may also be clevated
14 alchets theonzes that an tbnormahity of glutamue acd metabolistm as
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Yargeentesrs hould be done with exution and only if mdicated v
won adezable di camfort of the patient Sterowd theragn may be of yvalue
w the treatment of hepatic coma ' ™ In four of our eaces temporsry im
provement folloned ther we

Wal he? has recently rported the <ucces. ful tiee of mtrasenows sodum
glutamate in hepatic coma Two of the patents (UB and ES) who had re
peated blood smmonia determmations weve treated with monosodsura gha
tamate i addition to the wwel supportne measures The blood ammonsa of
one of thewe patients (IB} fell from 197 to 00 micrograms m a matter of
four days after recersing a total of eighty six grama of wenesodium gluta
mate The other patient {ES} waq in deep coma for taelve days and
would not respond to amy sttmul Dunng the last esght days of her bfe
she {F'S) was gren taents three grams of monosodium ghitamate
travenou by datdy  After theee dass of this therapy the pitent came out
of coma for a fess hours and nas able to answer questions 4¢ this time
her blod ammotun concentration had dropped from K¢ to 80 micrograms
Howawer this patient rapdh fegresced back mto coma and developed
marhed elevation of her blood ammoma levil termmnallhy In thee two
mitients the adminmstration of meno ndinm ghitamate rewlted 1 a tem
poraty amprevernent of the patient s svmptoms and a lowenng of the
blood ammonia level the eventual outcome however was unaltered

Summary

i Forty three patients with hepatic coma hane heen studsed at thys
mstitution between January 147 and ‘ugnst 1932 by our group The
symptoms aignd and laboratory findings that we obseriadn thewe pattents
were stmlar to tho-e prevsously reported in the hterature

2 In turty mne eases a fattor preCipitating hepatit coma was stronyly
mdicsted Thwenty one patients had evsdence of gastranntestnat bleeding
with Blood 1 the sniestmal trart prot to the onset of coma In i patents
subetances eapable of meregang the Ylood ammonsa nete gnan There fore
& total of 1wendy seven patients were exposed to situatsony which would
wise an elevation of the systemae blond ammonsa lev el prior to coma
Infection nas suspeeted in three and paracentests m the same tunber
Barbiturates end opintes hase been hinted m 30 nstances

3 Blood ammoma concentratrons were determned in vne hundred
norznal pereons Vafues betnween o0 and 110 mucrograms pir one hundred
maihiiters were eanwdered normal Values betscen 111 and §1 miero
grams por o2 hundred mitbliters were considered to he borderle and
2adues over 13y vserograms per ore hundred mdllters were conswdered
defisutely abrormat
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portal over systemuc flow may sertously impair the already damaged hver
parenchyma We feel that a much more pertinent factor 1s the absorption
mnto the portal blood of breakdown products from blood 1n the gastre
mtestinal tract ‘Twenty one of the patientsin this sertes had major bleed
ing mto the gastrointestinal tract prior to the appearance of <y mptoms of
coma

Although the exact mechanism 1s not elear more and more evidence 1s
acc lating to indicate that 1 1 levels are important in
the pathogenests of hepatic coma In the hmited number of patrents in
whom blood ammonia levels were determined m this study high values
were assouated with hepatic coma but coma was found to east m the
presence of normal 1alues also

Other precipitating factors were demonstrated in this study Since
some of these mav be avoided 1n future cases their recognition is i itselfl
mmportant as a preventive measure DParacentesis for relief of ascites m
Iiver disease has been frequently followed by hepatic coma and may alo
be considered a contrbuting factor 1n pathogenesis Two of our patients
(CP) and (MB) developed coma shortly after paracentesis and another
(CY) already in coma became worse

Patients with severe Iner disease seem clincally unable to tolerate
opates and barbiturates In threc of our patients (MB Ty NS) such
agents seemed to be contributing factors i the development of hepatic
coma,

Smee treatment of patients 1n hepatic coma 15 <o woefully inadequate
early recogmtion of the preciprtating factors and prevention of this com
plication 15 of the utmost importance

In erther the case with marked parenchy mal cell damage or with diffuse
hepatic fibrosis and portal venous svstemte shunting diet vitamins
attention to flnds as well as certamn restriction of activities are necessary
While the high protein diet has been ady ocated for some time there 1s now
evidence to suggest that the protern may need to be restnieted i patients
with scvere liver disease ® Barbiturates and natcotics should he used only
with caution Compounds contarmng ammonia or those thit will merease
body ammoma such as acetazoleamide (Diamon) cation exchange resims
and amino acid preparations should be ayvorded

Presention of gastromtestinal bleeding 191 order of possible The use of
antt aceds and other efforts made for the patient with peptic uleer an
indieated i the patient with known vancosities of the esophagus Quick
control of bleeding by tamponade 1s practical and occasionally Lfesaving
Once bleedmg has occurred clearng the mtcstine of blood seems logical
to avard abeorption of hreahdown praducts




HIPATH OV 19

Davioson € & Dsetasy Troternan the Cenesms of Hepatic Coma New I'ng
Journ Med 251 630 1054

Brecr B Cortisone in Hepatitis Recoverv i Five Comatose Patients Merch
Rep 8¢ 13 1983

Bouness Rossrr B ane Dute Musion H The Iftects of ACTH on
Liver Function Journ hans Med Soe § B0 1051

22 Wassne J M Clotame Aodin Hepatie Coma Lancet  nd 1235 19%

=

2

DISMCUSSION

Da 8w anr Wour (Oklshoms Crtv) Y wonder sf De Delp could teld us whether
blood sn the g tract f than bleeding esophageal
uieers with hepatie damage would reanlt 35 iheressed blood avamamum

X think that Teon Schufl bod a good wminy people swnfion 00 co of therr own
tlood Ibeheve that these at Jeaat physically normal indaviduals did not show any
snetease in blood ammoma 1wonder sf Dr Delphasany data perhaps onsndiaduals
who had bieeding from dusdenal ulcers Sam of h 3 remarhs suggested that the ele
vated blood ammonia might be du not only te the presence of blood e the gastn
mieating) tract but the inalequste provevang of this Hood ty the liver bevamse
of hepatre Gamage or by passing H then massve bleecung from a dutodenat uleer
m an ndividual with 8 normal hver fuls 1o elevate the Llood ammoma ammona
detesnunatian msght be a very helpful differentiat disgnostre maneuver 15 massive
Heeding nnd much nafer than some of the other maneavers

Finally ¥ cunnot remst one remarh Lust year an my masden presentation before
hus group Dr Bean eaught me s o double £ atin plural This time { was snterested
mBr Delp s distinction between signs and mymptoms

Three observable phenomena (a foetud hreath a Sappieg tremor and a pecular
ery) were abserved all effectar functiona one of them detected by the nose one by
th eye and both lsted a5 mgns bnt the one detected by the ear was hsted as &
*yaptom

Dn Davire S Bouss (Brookline) I would hike to stress what Dr Delp has strendy
said about the smportance of preeipitating factors from this phenomenon which he
has juss disensaed

‘This has been so spparent that in qur cases we have divided eu s of hepatre
€9ma 1910 two groups thoge m which there are precipitating factars exiraneous o
te hver disesse nself amd to that group in which 1l e7e secms to Yo progresmive
liver diseaze and no preciptating factor

This we feel 19 ;mportant b eause ta the group m which th ere are preciprtating
factors the chance of helping them an? thewr chance of recovery 18 sndeed misch
Breater than in the group «ho go wto hepatic coma betadse of progressive liver
isenze without precypituting factors sh ch we can identity

In sedihiaon to the prempitating factore mentioned { would irke to ad 4 un § strese
A31mportant 1hat in canng for patrents with barderhwe Jiver compensation one hag
to be very careful about protetn mtake an the dret More protes watake than these
Peopfe 8 hivers ean handle 1 eraugt to precipiiate bepstic coma and that 1s very
important when 1t cornes to treatmant

Our results from the treatment with glatam c aerd have been encoursging 16 con
ast 10 what Dz Delp han suid We capnot alnays eorrelats ymprovement with the
admumiateation of glutamic aesd but thereare patients1n whom withott auy question
*e can reduce the blood smemonra level by giving ghatumic sid

In those patients 30 whom there 13 4 extraneous precypttatme factor re luction
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4 Present concepts as to the role of ammoma m the pathogenesis of
hepatic coma have been reviewed The correlation of blood ammonia levels
1n fourteen patients i our own material have been presented
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DIsCUSHION
Da Sremarr Wour (Oklahoma Citn} ¥ nonderaf Dr Delp could tell us whether
Hoodn the g traut from ther than bleeding esophageal

ulcers with hepatic damage would result in increased biood smmontum

1 think that Yeon Schaff had 2 ool many people swallow 500 ec of theiz oun
tood [ beheve that these at Jenst yhymeally rormal mdividuats did not show rny
smeresse n Hood ammomua Ywondersf Dr Delph dats perhapa on
wha had bleeding from duodenat uleers Some af hes remarks suggested (1 st the ele
vated blon 3 ammorax tght be due not only 10 the pre ence of Hood in the gastro
ntestenal tract but the snadequate processsng of this blood by the liver because
of hepatic dumage or by passing 1f then masave | lerdmg from 2 duodenal nlcer
19 a0 1ndsys Jual with o normal hver fasls to elevate the blood ammonia ammonia
determnation maght be & very helphsl diffeeential diagnosic manenyer in masane
Heed bz and much safer than some of the ather maneuvers

Prnally 1cannat remst ane remark T st 3enr m my mmden presemation hefore
thisgrosp Dr Bean caught me o a double [ atin plusal This time 1 was interested
1 De Delp a dustioction betneen signs ar d gy mptores

Three chaervable phenomena {x Toetsd breath a fapping tremor and 4 peeylar
ery} were abeerved alf effector furctions one of thern detected ty the pove one by
the eye and both listed as mgns but the one Jetected 1y the ear nas listed as a
symptom

DR Danser S Trurs (Brookhme) 1 wonld like tostress what Dr Delp has already
said shout the smpartance of precipitating factors from thy phenomenon whieh he
kas yust discussed

“Thia bar been s apparent that n our cnses we have dreded cases of hepotie
coma into two groups those i which there are precipitating faetors extruneous to
the hver dimease self and to that group wn which there seems to te progresmve
fiver disease and no precipitating factor

This we feet 19 rmpactant b cause 1w the group in which tlers are preciprtating
fartors the chance of Telping them and thesr chance of recovery 18 1ndeed much
greater than in the group who go 1o hepatie coma because of prograssne tver
hsense withaut precipitatsng factors whick we can tdentrty

£ sddition to the precipatating factors mentioned 1 would hie to ad § und stress
8 3mportant that sn caning {0t patients with Yorderlia liver compensation one hes
to be very careful about protem: miake in the diet More protemn intake than these
people a Irvers can hrudle 15 enough to frecamtate hepatic comy and that s very
aportant when it comes 10 treatment

Our resuits from the treatment a sth glutame zerd have been encouraging 1o con
trast 10 what Dr Delp has ssd We eannot always cosrelate improvement with the
adaussstration of glutanie acid but there ave patients mwhom without any question
we can reduce the I lood ammoma lavel by gving glutame sewd

1a those patieats 1n wtom there 1s an extrancons preepitating factor reduction
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of the bload ammona level follows glutamic acul admmistration and whitever
else takes place in the normal course of events and these patients are likely to go
ahead and get well

In patients who are 1n hepatic coma because of thetr severe hiver discase without
known precipitating factors we can reduce the blood ammonia level by the admims
tration of sodium glutamate ntravenously but they mav go shead and die even
though their blood ammonia levels return to a more nearly normal level

Dr Jons P MerriLL (Boston) Iwould like to ask Dr Delp about the mechamsm
by which diamox rasses the blood ammonta level This has a very {ascinating beurtng
upon a controversial aspect of renal function hecause there 1s a very vigorous debate
about how ammonia gets into the urine

We know that diamox suppresses hydrogen 1on secretion and if 1t 13 true that
ammonia does not get 1nto the unine simply because the urine 1s no longer acid and 18
thereforereturned to the blood as would be indicated by Dr Delp s observations ths
18 extremely 1mportant to people who argue about this problem 1n renal physiolog
If 1t were porsible for him to quantitate the rise in blood ammonia with the decrease
n urmary ammoma this would go a long way to solving the problem

Dr WarterT 1auyer (Chicago) May Iashif any ohservations have been made
by Dr Delp on the effect of chohine on the fetor and on blood ammem~a

Dr Mauto¥ Devp (Closing) Dr Wolf thank you very much

Dr Welf we have done blood ammonta levels on pitients with bleeding peptic
ulcers and we have found no increase in the blood ammonta levels in those patients

1 have chosen to interpret that in the sume manner of course as Dr Sherlock
has with her ammontum chioride tolerance tests which sho his done on normal 1ds
viduals and agun on pattents with severe parenchymal liver cell damage and 1
patients who have portal systemic shunting,

In those latter individuals the blood immonia levels increased rather rapudly
with chloride a w the normal individuals the blood
ammoma levels remained essentially normal

Theoretically of course the intact hiver cell 1s able to metabolize this agent
and in tho e patients who had normal livers the ammonin levels have heen perfeetly
normal

With regard to Dr Ells remarks T have | een somewhat encouraged perhips
not as pessimistic s [ indicated by the use of glutamic acad I do helieve that the
chance of 1ts being helpful 1s greater in the | stient who has etrrhosis than in the
patient with severe cellular damage

I hive onh 10 the pist week been through an experience 1n which an alcohohe
with cirrhosis had massnve gastrie Lleeding Veathin thurty minutes from the start
of the bleeding esophageal tamponade had been successfully instituted tut coms
followed 1n twenty four hours With the admimistration of sodium glutaminate the
patient eame out of bis coma 1n ihout eight or mane hours and has rematned perfectly
all nght The tamponade now removed the | stient 14 up and al out the warl

I cannot answer Dr Mernll s quests o wd comments concerrng diamo¥ ul«
Iindieate] I wasa Little sheptical about ineluding 1t here but we I ave seen severa
1n whom the esidences of pre com v foll wed quichly 1ts admmsteation Ti s
10 patients with ¢tr nie hepatic fibros: wlo were given diamex t

patient
haa occurte

dre 18
pml‘hll:f\;lu sumed that this agent blicky curl onte anbydrase in the hifney and

JroLen 1008 NECCSSATY for the conversin «f ammonia to the 1ome form are n t
by iOL“] Without this conversicn ammonty| roduce 11+ the hadney toecnserve b
e ‘:t er ted1n the urne Eut ab orbe L into the Tloot In pitients with revere
13 not ex
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hiver damage or shunting ptesomena high levels of smmoma might 1o seached
Regardless of our snabibity to clanfy the process we still have the firm chumeal
wmpresston that comas may be prenipitated by this sut stance

1 theake there was one other comment that nas Dr 3 almer s comment hout
Yepatstis 1 have notieed patrents in the past who received vartous bpotropie sgents
pasticutarly metfromne who develope t fetor hepations a3 wel} o3 otber mgne of
precoma shortly after Ve Yo longer permit the use of theee agents an awm sich
pats nte without eareful pbhservation and we have uot for a g %od fong tsme

£ 1tanh Dr Walsh 8 nork reporte 1 andy a fon weehs ba & wn which ke attempted
ta explan this pecabtar odor which 1a so charsctenstec of scriona Iner damage may
be 2 rlue 23 10 why 1t does sniensify both feter hepaticus an 3 why perhinps it setually
intesferps with ammontum retabelr m 83 be andieated

Ve believe that the outlook 1n hepatie coma n th  patients with cirthosis of
she hiver wath sunple portal gy stenne shunting 13 alugys muck better than tt 3920
plients whe have a vere cellular damage [ do wot mean th ordinary patient with
wlectioys hepatiis wha uenslly recovery rother prompth tut the patient with
teasaive necroay



THE EFFLC1 OF VENOUS SHUNT SURGERY ON ITVER
FUNCTION IN PATIENTS WITH PORTAI
HYPERTENSION

(A TorLow ur STUM 0F 125 PaTiFNTs OrenaTen Upon v mir I asT
TeN Yra1s)

By DANIFY § ILIIS MD ROBERT R IINTON VD
(by tnratairon) avp CHPSTIR M JOM S MU D

POSTON

One of the most ¢ncouraging developments m the treatment of luer
diseace m the past ten years has been the perfection of surgieal techmques
that relieve portal hypertension and reduce the hizard of bleeding from
esophageal varices The most commonly advocated procedure 1s 8 veno
ienous anastomosts shunting blood from the portal into the systemie
arculation!  We have had over ten vears of experience at the Massa
chusetts General Hospital m attempting to relieve portal hy pertension by
venous shunt surgery and 1t 15 1important now to asse~s the results of this
therapy and to determne 1ts effect on Iiver function

1he data presented 15 that resulting from the study of 124 patients who
have had 1,0 technically completed shunt opcrations i the pertod from
March 194) to November 1904 All of the survivors now Iving hase been
followed for at least twelve months and the longest follow up 14 ten vears
Ecophageal vances were d rated by \ray g nely  each
patient and this has been accepted as proof of the existence of portal
hypertension After the exclusion of other causes of uppcr gastro mtestinal
bleeding the yarices sere felt to be the source of hemorrhage for which
shunt surkery was indicated The myjonity of these patients bave been
operated upon by Dr Robert Inton and they hase all boen followed
personally by ene or more of us

Type of Shunt ({able 1)

Fighty -eight of theee patients hayc had a splenectomy and 1 splenorcn 0
anastomo 12 The eventual mortality in this group of patients has been 21
deaths or 24 percent Tharty  even patients have had a direct portacaval
anastomo 19 with 1 final mortalits ta date of 15 deaths or 40 5 per cent

In the plenorenal grotp a total of 10 paticnts or 11 per cent have died of
Lver fature compired to a total death of 10 patients or 27 per cent who
have ied of lner fulure after a portacaval shunt This difference i mor

From the Deprtments of e lieme ! Surgers f the Mawsichusetts Ceneral

Hoepital Roston Musachu etts
1%
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TABLE I
Type of Venous SA nt I oced re an 125 [ atients with I o tal Hypertenss n
Type {0per ¢ T ub ! Death
Splenarenal 8 21 (23 87}
Threet portacaval 3 15 {40 57)
Mzhestafy 5 1 (°0%)
Totals 130 3

There were five more procedures than patients | peause five prtients kad two
3 peg of shunts constructed

tality plus 8 simalar higher morbidity i our patients after portaeayval
shunts has made us prefer to do the splenorenal shunt when possrble sn
spite of the fact that the medence of recurrent bleeding wag sightly ugher
10 the splencrenal graup

Therc were 5 so called makestift or lesser shunts  These shuats have
been anastomoses between Jesser tributaries of the portal mreulatson and
the inferror \ena cava the left sdrenal and the left ovanan vem Theswe
were made n patients m whom xt was found inpossihle to utthee the portat
sen or m those who had had presious splenectomies In general 1t rs sad
that these shunts have bmsted salue and none of them 15 apt to be as
satisfactory as a splenorenal or direct portacas al shunt

T athologreal Diagnosts {Table 1T}

In avwnany, the effect of the operations on Iiver funetion i tmportant
o review the patholo,y 1 the hver at the tune of operation \ wedge

TABIY I
Fathologieal Dro moses ot Ope atron 1n 185 € ases of Py tal Hype tension
NCa N Desd
Normat tver 19 3 (1587
1 st erthase Rl
Sdeohotic type ) W (O
Tost nevratrc type i ey
Unelasmfie 47 1?7 (25 5%
Bihizey csrrhons 4 PRS-
Miscetlan qus 1
Barcond 0
Foeal hepatitis 1 o
Clronie pess hepatitis 1 o
o Bropay o

Totals | 1% W v
— .



THF EFFEC1 OF VENOUS SHUNT SURGLCRY O\ ITVER
FUMNCTION IN PATIENTS WITH PORTAI
HY PERTENSION

(A TorLow ur STum or 120 Pamirvts Opkramin Uron 1 THE TasT
TeEN YEALS)

By DANIEI S ELLIS MD ROBERT R LINTON MDD
{by wnuttation) axp CHFSTTR M JONIS M D

BOSTON

Onc of the most encouraging developments m the treatment of lier
disease m the past ten years has been the perfection of surgieal techniques
that relieve portal hypertension and reduce the hazard of bleeding from
esophageal vances The most commonly adyocated procedure 15 a veno
venous astomosts shunting blood from the portal into the systemic
areulation!  VWe have had over ten vears of experence at the Massa
chusetts General Hospital 1n attempting to relieve portal hy pertension by
venous shunt surgery and 1t 15 important now to assess the results of this
therapy and to determine 1ts effect on Iiver function

he data presented 1s that resulting from the study of 120 patients who
have had 130 technically completed shunt operations tn the pertod from
Mareh 194> to November 1994 Al of the survivors now hving have been
followed for at least twelve months and the longest follow up 1s ten years
Tsophageal vances were demonstrated by xray preoperatrvely 1 each
patient and this has been accepted as proof of the eustence of portal
Iy perten 1on  After the exclusion of other causes of upper gastro mtestinal
bleeding the vances were felt to be the source of hemorrhage for which
shunt <urgers was indicated The majority of these patients have been
operated upon by Dr Robert I'mton nd they have all been followed
perconally by one or more of u~

1ype of Shunt (Table I)

Fighty-eight of these patients have hid a splencetomy and a splenorenal
anastomosts The eventual mortality i this group of patients has been 21
deaths or 24 per cent Thirty seven patients have had o direct portacaval
anastomosts with a final mortahty to date of 15 deaths or 40 » per cent

In the splenorenal group 1 total of 10 pattents or 11 per cont have died of
ver fulurc compared to a total death of 10 patients or 27 per cent who
hwe dicd of hver fulure after a portaciy al shunt  This diffcrenee i mor

Fi oo the Departments ¢ Medicne und Surgers «f the Vst usettn Ceneral
ron
1losj ttnl Boston ] yeanct usetts
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NUMBER OF PATIENTS OPERATED ON AND
SURVIVORS FROM 1-10 YRS AFTER SHUNT
SURGERY
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YEARS OF FOLLOW=-UP

Fi 1 The eolumn at the right representy 111 of 125 patients srviving the oper
ative procedure

fromm3 2 1 and 1 years respectively  Lwo patients out of the group
have been eomplctely lost to follow up since thewr operation

Previously publi hed results of Blakemore 4 Innton * and Child® prove
canelusively the effectiveness of this ty pe of operation 1n presenting mas 1ve
esophageal bleedmg One of the big questions which has gone unaswered up
to the present time 19 whether or not this type of surgery sigmficantly
prolongs the bfe of the«r patients heyond the first year after their operation
As will be seen from the following data we believe that it docs do just thie

Figure 1 demonstrates the total number of patients with shunts com
pleted and the total number of survivors in each of the succrssve years
from 1945 through 1901 Thus 1t 15 secn that out of three patients operated
upon ten years ago 2 or 66 per cent arc still lving of fifty four patients
operated upon at Jeast five years ago 27 or 50 per cent arc still lving and
of one hundred twenty fise patients 102 or 81 per rant lived one year It
can al o be seen from thes chart that 111 patients or 89 per cent survvod
operation leavng mine patients who died within the firgt twelic months
after surviving operation These data show without any question a signif
ant mcrease i survival in the first year aftcr operation in these pa
tients as compared to the prev wusly reported sursinal of 0 per cont?
and 28 per cent? of non operated eascs aftrr esophagral bleeding

Fully recognizing, the pos shility that the two gronups of cascs may not
b enturely comparable 1t 14 of intercst to compare the vurvival figures of
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bropsy was obtamed for hustologcal study 1n each patient Nmeteen patrents
had no d rable hver discase microscopieally and are believed to have
had extra hepatic portal bed block as the cause of thesr portal hy pertension
An additional patient whose biopsy was lost before 1t reached the Pathology
Iaboratory has been chmcally classified as having extra hepatie portal
bed block A total of 98 patients had a portal type of airrhoss and these
have been subelassified as 20 aleoholic type 31 post necrotic type and
47 unclassified type There were 4 patients with iliary eirrhosis and 3
with miscellancous types of hepatitis *

Mortality

The immedinte operatine mortalty has been reported 1n detail 3 and 1t
will be sufficicnt to mention here that there were fourteen operatise deaths
and that this represents an oprative mortality of 11 per cent Subsequently
twenty three patients have died Of those patients with normal Iners
only 3 have died and none of them from hver fmlure This reprecents a
mortality for this group of 16 per cent In the aleoholic cirrhoties there was
a total mortality of o0 per cent The post necrotic group has a tot 1l mor
tality of 32 per cent wlich does not bear out the widespread foeling that
post necrotic eirrhosis has & worse prognosis than other types of portal
cirthosis There has been a 203 per cent mortahty n the unclassified
group to date One out of four or 2 per cent patients with biliary eirrhosts
18 dead and there have been no deaths i the misccllaneous group This
then represents o total mortality over the ten year period of 29 per cent

In reviewing the causes of late death (Table II1) 1t 1s interesting that
only twelie of these patients have died of liver fulure and only two from
further esophageal bleedmg «ix died from cardioy ascular disease and one
each from pulmonary discase renal disease and mtestinal obstruction

Sursnval

At this time 82 patients are known to be abve and have been in direct
commumtcation with ua m the Last three monthe Tour have not been heard

TABI! I
Late Deaths following Shunt Surge 4
- Nom IL ¢ I € hos
[ I I
(brl e 0| rl\lJP(rl| _
- - - — [

1 wver failure I | 5 1
Hem from variees - f
Cardiovascular dis t ! P ‘

Y ulmonary divense ' L
Ttenal disease ) {\ )

Inteatinal chst _ —
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HUMBER OF PATIENTS OPERAYED ON AND
SURVIVORS FROM (-10 YRS AFTER SHUNT
SURGERY
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YEARS OF FOLLOW-UP

F1¢ 1 The column at tte nght reprevents 111 of 1 2 patients surviviag the oper
ative procedure

from 3 2 1 and 1 sears respeetinely Tuo patients ont of the group
have been completdly lost to follow up smce ther operation

Yrestously published results of Blahemore ¢ Linton * and Child® prove
conclu 1vely the effectiseness of ths t3 pe of operation in preventing massre
esophageal bleeding One of the big questions which has gone unaswered up
to the pre~ent time 15 whether or not this type of surgery aiguificantly
prolonigs the e of these patients beyond the first vear after thetr operation
s will be seen from the followmng data we beheve that 1t does do ju t this

Figure 1 demonstrates the total number of patints with shunts com
pleted and the total number of sursivors 1n each of the succes e years
from 191, through 1951 Thus 1t 15 seen that out of three patients operated
upon ten years ago 2 or OO per cent are <till Iiving of fifty four patients
operated upon at least five ycars ago 27 or o0 per cent are shill buing and
of one hundred twenty five patients 102 or 81 per cent hued one year Jt
can also be seen from this chart that 111 patients or 8 per cent survned
operation leaving mine patients who died withm the first twehe months
after sunyiving operatton These data show without any question a sigmif
leant increase in survisal m the first year after operation i these pa
ticnts as compared to the previously reported survival of 30 per cent?
and 28 por cent* of non operated cases after esophageal bleeding

Fully recognizing the possibihty that the two groups of cases may not
be entirely comparable 1t 14 of interest to eompare the surinal figurcs of
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SURVIVAL IN CIRRHOTICS AFTER
I'st HEMATEMESIS

100 s RATNOFF 6 PATEK
sol \ === AFTER SHUNT SURG
w \ {AUTHOR S SERIES)
W 80 .
31 ~,
N = e e e,
« 6o S

4 5

] 2 3
YEARS

Fre 2 Fiveyear survival curve of 35 earthotics after shunt surgery for esophage \l
bleeding

Ratnoff and Pateh” i 106 cases of arrhosmis after thewr first episode of
bleeding with the <urvnnal figures mn our group of patients Ratnoff and
Pateh reported & suriival of only 30 per cent at the end of the first year
and 20 per cent at the end of five years Digure 2 superimposes the survival
curie of the thirty si cirrhoties 1in our group of 125 patients who have had
shunt <urgery after hemorrhage from esophageal varices and who have
been followed for at least five years on the onginal curve of Ratnoff and
Pateh * The decreased mortality 1s strihing in the operated group and shows
a survnval of 7o per cent of patients at the end of the first year compared
with 30 per cent in the non operated cases and 17 per cent at the end of
five years compared to 20 per cent m the non-oprated group Though
the number of cases 1n this <ernies of eirrhotics who have been operated
upon after bleeding and have suriived to be followed for at Jeast five years

15 relatriely small we believe that the increawd longevity of this group
as compared to 30 per cent survival after five vears i other reported scriex
of medically treated errrhoties 1s lighly sgmificant and encouraging 7 °

Inadence of Bleeding

Table TV gnes data regarding the madence of postoperative esophage 1l
blcedmg 0 the patients under study 1rom this 1t 14 apparent that 18 or
15 per cent of these patients have had rome dinree of bleeding post
operatively There have been only two fatalities from ¢sophageal bleeding,
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TABLL Iy
S immary of 1 ostshy nt Esophageal Blec ting
Type ISh ¢ { oumbe N whB g | gDl fom
Normal livers (5) | }
Splenorenal u 2 (14 3%)
Portacaval > 0
akeshift [ 3 I 3 (100%)
Cirrhoss (13)
splenorenal -3 \ G -
Portacaval 30 1 6%
Makeshft 2 [ |
Totals | 15 ’ s e | -

postoperatinely representing a mortality of less than 2 per cent This
fignre 13 much smaller than anv expected mortality from e<ophageal bleed
g m pattents that hate not had shunt surgery The inaidence of po t
shunt bleeding 1n the patients with normal liser biopstes has been 26 per
cent compared to 12 per eent in the arrhotie group The incidence of
bleeding has been larger 1n the plenorenal group than in the portacaval
and greatest 1n those patients who have had makeshift shunts

Status of Varices after Shunt Surgery

From the beginning 1t has secmed to us that if one could <uccessfully
reduce portal hypertension by performuing a venous anastomo. 15 betwecn
the portal and systemic crreulations one should <ee a decrease n 1ze or
drappcarance of esophageal vances We have the results of the post
operattve roentgenologic exammation of the esophagus mn 76 of these
patients and these results (Table 1) are most encouraging and correlate
very nicely with the decreaced meidence of bleeding previoushy mentioned

There has been a marhed reduction m the size of vances i 81 per cent
of the patients who had splenorenal shunts After 37 per cent of these

TABLE V
Stat1 5 of Va aces after Shunt Su gery
Splen 1 J Pn 1 IR Tl

— el 1 R o
N\oumber examined 51 ’ 19
No vances 20 3 %) 9 h% 9 139)
Smaller 24 (H%) T B% 31 (11%)
Unchanged s 3 3 13
Larger 3 | 3

—_ !
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Fic 3 X riysof the esophigus in o patient with portal hy pertension illustrating,
the presence of lirge varices before splenorenal anastamosts and virtual disappear
ance of varices sivteen motiths after of er wtion

shunts no varices were demonstrated Eighty four per cent of the portacatal
shunts show similar diminution m iz of varices and m 47 per cent of thesc
shunts there were no varices demonstrated Ihere was no cuadence of
reduction of the size of the variccs n any of the makeshift <shunts which we
hayve been able to examine postaperatively

Figure 3 <hows rather dramatically the disappearance of varices after
shunt surgers i one of the e patients and to our mmds 1s irrcfutable
evidence that the portal pres urc 1s mrhedly reduced 1 pattents on whom
aeces ful shunts have been performed

Figure 4 15 of mtercst n that 1t hows snother patint with ¢xtensive
yarices before operation the center \ ray il show s the presenc of variecs
{no wechs after the <hunt and the x ray on the nght hows the ¢ ophagus
to be frec of demonstrable vances m the <am patient two ycirs after
operation In the carly davs of our exporence with this oporation we wer
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Fic 4 Tsophagea! x rivsin a patient wath portal hyerten tontefore two vecks
after and two years after j ortacaval shunt \ arices are still present two wecks after
aperation but have lisappeared in the x rayv taken {1 0 years ifter oferation

Xraying our pitients i the mmmediate postoperative period and were
drappomted te find no evidence of diminution m the <uze of the varices
We have subsequently learned as Iigure 1 demon trates thit it tahes
some time for the varices to diippear or become smaller

Liver Tunction

We have personally exammed 52 of those patients now hvmg and re
viewed reports from the remunmg S0 and or their present physittans Asa
Tesult we have elaswified thum inte three groups The first comprises 50
patients who are domng well carrying on 1 full program of work or household
daties and without any important physical lmmtations of which thes are
anare The <econd group comptises 21 pitients who are re onably actine
but saith some defimte Iimrtation Nine of these hase linntations due to
progressne cirrhows 7 are handicapped by recurning ¢pisodes of bleeding
and the Temaining » have di ea<e unrelated to their hver dicease or portat
Ivpertension The third group comprises b patients each of whom 1 m
capacitated by cirthosis of the ver Qut of 82 Ining patients only 1o or
18 per cent have enough disturbanee of Liver function to eause them to be
aware of some degree of incapacity

We hare obtuned laboratory data on the bver function of as many of the
g pattents as posaible (Table 1)

OF 62 determmations of the eerum albunun level 29 per cent are igher
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TABLI VI
Liter Function after Shunt Surgery

€ oh
Albumin | FPY [ SrBL| BSP

Total no determined before X after 62 61 61 45

Improved 20% | 0% | 30% | 3%
Same 5% | 0% | 50% | 31%
Worse 18% 20% | 2% | 6%

53 per cent are equal to and 18 per cent are lower than the preoperatine
levels in the same patients In determining thee figures we have constdered
a change of 05 gms % to be a significant change Eleven patients have
levels below 3 gms % e of these were classified i group 2 or 3 abore
and only two of them are 1n group 1 and doing well without limitations

Total serum bilirubin determinations are available for preoperatne and
follow up companison 1 61 patients Thirty per cent show 1mproyement
50 per cent are the same and 20 per cont have merease mn thewr bilrubin
levels A change of 03 mgs % mn this determination has been consuidered
significant Therc are 20 patients who now have bilirubin levels 1 5 mgs %
or lugher There appears to be no important correlation with the results
of this test and the chimeal groupmng above

Cephalin flocculation determinations m 61 pattents reveal that 10 per
cent show mmprovement 40 per cent remain the <ame and 20 per cent are
worse than before operation An mcrease or decrease of 14- at 48 hours n
this test nas consdered 2 sigmficant change 1here are only 2 patents
with 4 ccphalin flocculation of 2+ or less who are not dong well Of 14
paticnts with a 4+ test 12 huwve other evidence of poor Iiver function and
2 are clinteally doing well

B Iphth dele (o mg 'hg) hase been cheched n 48
patients It was not donc i patients that were obviously jaundiced
change of 5 per cent retention 1t 4> minutes has been constdered sigmficant
Twenty three per cent of the patients show mmproved results 31 per cent
no change and 46 per cent how incrcx ed mpurment of this functional
test One cannot rely soleh on this test as o gande to determine the well
heing of the patient

It 18 of interest that the homoglobm determination i 74 paticnts 1 12
grams or better in all but 10 of them and in onby 3391t below 11 grans
Tach of these three have contmued to have recurnnt gL tromte il

finy
MT';\L irk of avalable standards for o simlar group of non operated

o makes ¢valuation of the laboritory data difficutt Tt <ecms dlear that
:.]1;(' 1 no proof i these data that venou shunt surgers i 1tdE fods to
il
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more impairment of lver function than would normally oceur m patients
with portal hy perten 1on This probably docs not hold trize m cases that
have little v er dy sfunction to begm with and in whom adequate collateral
arculation has not developed before shunt surgery  An important number
of the patients hav¢ 1mproyved liver function as <shown by the re<ults of the
tests just reported

So much for the ey aluation of I er function 2 measured by these Libora
tary tests One of the m st striking things that we have notreed 1n addition
to the deercased meidenee of bleeding lias been the dramatie climeat
ymprovement in a large number of these patients after their operatron
Such ymprovement had not occurred before operation even n the face of
prolonged goed medical treatment The changes melude mmproved feeling
of well being wnd strength improved general appearance with resteration
of normal skan color return of normat fullness of face and ncrmal muscula
ture with surprising weight ¢, 1 regrowth of previously spar<e avillary and
ptbie hair and m some eascs disappe r nee of aseites  nd edema Figures

N *16 5 Left Patient hefore operat on after 2 vears of me | al treatment Right
M patient 1x mont} s after splenectomy and spleno re al stunt
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F1a 6 Profile views of sunc pitient shown m Fig

o and billustrate ddearly the e changesn onc of our patients It1s of mterest
that this clinieal improvement 1s not necessanly aecompanied by appr
«1able improvement in the Iner function tests

There 15 expersmental evidence that relief of pertal pressure produced m
dogs will lead to marked weight gam and general chimical mmproyvement
in these anmals 1@ We beheve that we are seemng the =ame <ort of thing
perhaps to a more marhed degree ™ many patients whow portal hyper
ten 1on 1~ reheved by venous shunt surgery  \s Bollman has also suggested
st quite pa thlc that this procedure lcads to impros ed phisiology m other
organ systoms such as the smafl inte tine as well as in the hyer at<elf

Tn conclusion we believe this to be a most important group of cass
and recognize that they will bave to be folluwed clowelv for another five
years before many of our questions about tham and about the value of thus
form of theraps il b conclu 1eely answercd At the present time however
we are comyinced that chunt surgeny can he performed m patients with
cerious In(r di case at a reasanable n h and that sich surgery can reiese
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portal hypertension and markedly reduce the merdence of blecding from
esophageal vances By accomplishing, this the length of hfe of the e
patients 1s mereased and m the majonity ther state of health 15 improyed

The mprovement of hver function as measured by the tests employed 15
apparent tn mans cass but Is seldom commensurate with accompany g
chinteal improvement This 1s dtte to the fact that our tests are but crude
measurements and we u peet to the fact that there 15 improtcd physiol

ogy elsowhere 1n addition to that ain the I er iteelf

Summary

1 We have reported the follow up studies on 120 patients who have had
portacasal or splcnarenal shunts for portal hy pertension

2 The length of follow up 1s one to ten years

3 The overa!l mortality 15 29 per cent The opetatiie mortaltty 15 11
pereent

4 By comparison with other reported non operited scres the madence
of bleeding, 15 markedly reduced and life 1s prolonged

» Of 70y cases re-cx xmuned by roentgenologieal <tudy 80 per cent have
been shown to hase reduction in the stze of the esophageal varices Thi
wenterpret as evadence of reduced portal pres ure

& In addition there may be demonstrable evidence of improvement in
Inver function chinteally and by 1iboratory test
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DISCUSSION

Dr Manwos Dere (hansas Citv) [ eertainly agree with Dr I llis that this iz an
extremely sigmificant group of patients I am amazed at the figures which have fodo
with the mortality beeause Iam ashamed to say i1t 13 much much better than our
results It must be because they are not only skillful but have had a team approach
for a long time

I would Iike to know Dr Ellis how many of these patients had ascites and
1 this one 1n whom 3 ou demonstrated smproyement an 1 loss of the ascites what the
explanation was

We have slso had a controversy for a long time ns to the best chinical method
of recogmizing esophageal varicosities 1 wonder 1f you use the esophagoscope or the
 ray for this diagnosia

Tastly I would ike to ash how many of these pitients who have had the shunt
hive since developed hepatic coma or recogmzed precom

Dr F Trexane Bieuings Jr (Nashville) I gither from Dr 11hs paper that
the chief indication for a shunt has been recurrent or first ensodes of hleeding from
varicomttes He has mdicated however that umprovement has occurred 1n the
ineidence of ascites following these operations I wonder if he has reiched a pomt m
Ins abservations where he 13 willing to recommend the shunt operation for patients
who have had no bleeding but who have had recurrent ruther delnlitating ehronie
waites

Dr Wartrr] 3 aruer (Chicago) This1s a very import int study

1 would like to ask Dr Flhs i he would be good enouph perhaps to repeat »hat
he sud or say a few words about the relative values of the spleno renal shunt and
the portocaval shunt I thought as I folloned the shdes that you showed a lower
\newdence of recurrent hemorrhage from the portacaval but on the other hand I
thought you show ed a higher mortahts rate from that

Dr GeorceS Mintcs (Baltimore) Iwould like toask Dr 1 115 a little about the
enitenia for selecting the patients whether any appreciat )¢ numt er are eliminated
15 bad nish patients when hemorrhage let 8 gay 13 the ndication for operation
and if this 13 true hoy this might affect the comparison hetween the prognostic
figures of Ratnoff and I ateh s natural history study ind the progrosis of the pr
tients he has reported on today

Dr Fowaro Ro & (Wannewood) [wonlerif Dr 1 Iha would 82y something al out
the causes of immediate postoperative mortality mn tle 11 per cent who did not
suruve

Dr Riciaro B Carps (Chicag 1 The questicn as (¢ wht type of shunt s the
hest 13 rather complicated tecau e there are cour e preat many factors anl
considerations involved

One of the problems whict we run 1nt> ¢ neerns the uestion (f Fypersplemsm
with an sneresed rate of destruction of red celly unioften assocrated anemun und an
increased level of serum Hilirut in

In several cases nhich have b d portocaval shunta we | wve noticed that hyper
mplenism petually seeme | to be precipitated It ap peare ! t} 1t lowering the portal

pressure stimulated splenie activity producing yaun hice and anemia wnh] reticul
cytosis and other evidences of | sper pleniam Wel vefett that one € the a lvantages
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f doing the splenorenal shunt rather than the portocaval was the elimmation of the
spleen

Iworderaf Dr Tlhs would make a few remarks atout that

Dr Dasrer 5 ELits (Closing) It looks ibe I have to gine another paper

Dr Delp you ashed Fow miny pattents have ascites preoperatively Is that your
question?

As nearly as | can recall wrthout referning to thedata aboutseventeen of ourcases
had ascites at the tume they came into the hospital before operation Forty one
patients have a history of a cates sometime prior to their shunt surgery

‘The explanation 83 to why aseites disappears following shunt surgers 18 sttll not
sottled We hupe some dav to have the answer It haa teen said that ascites dis
appears in these patients because they are getting good medical treatment and that
1t has nothing to do with the operation I am sure that thisis not theonly explanation
and I am sure that the operation itself 18 a factor 1n some cases

I can tell you this We have chosen two patients for operation who have not had
bleeding bat who have had recurring aseites wlhich has not responded satisfactorily
to any form of diuretic therapy an1 otler forms of medical management Contrary
to our general feeling that shunt surgery should ! e reserved for these patients who
Fave bled from esophageal varicea we undertook to operate on the e tno patients
because Blakemore has stated that a.cites may disappear following the operation

In each instance those pattents have done well There have heen two other cases
which I know about 1n our hospital 1n which a shunt has been performed 1n whiel
there has been no improvement 1 the ascites

Bo 1n unswer to your question and to Dr Bullings question along the aime hine
1 firmly beheve that there 13 a group of patients with as ites who will be tenefited
by shunt surgery Ve do not know enough yet to be able to choose ahead of time
which ones those are but we are working on just that project For tle present we
sull feel that 1n most 1nstances a patient should not te subjected to a portal shunt
unless he has ha! his first episode of bleeding 1ou ashed how many patients de
veloped coma 1n the post operative period I think there were at out sixteen of them
and of these eight recovered and left the hospital

Dr Palmer you were exuctly correct sn vour interpretation of the slides Ve
Fave had 4 greater 1ncidence of blee ling 1n our cases which have had spleno renal
anastomoses and we have a higher mortaity both operative mortality and subse
quent Jong range mortality 1n the portocaval group

I for one have favored the spleno renal sk unt hecause of the increased mortality
and the inereas [ morbi fity 1n those patients having a dire t porta caval shunt

Dr Capps t rought up the question of hy persy lentsm I am sure that this 1 ane of
tre organ systems which I referred to i wheh there 18 improvement following
splenectomy and spleno renal shunt

I have not seen Dr Cappy development of signs of hy persplenism followsng a
10rtocaval shunt Iam told by some of my surgieal colleagues that 1f you do a porto
caval shunt the signs of by persplenism may disappear even though vou have not
touchel the spleen This 15 yet to e proven to me Tthink that 1n many of these
cases we do reheve thewr hy persplens m an | that by doing so thewr general health
1s greatly improved Th t 1s anotter reasin I prefer the sjleno renal shunt with
splenectamy to the portocaval shunt

T Minick ashed af out the criteria for selection of our patients It has been
stated (or we have been aceused) ) at this group of patients which I have reported ts
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a selected group of cases and 1t does not include the very 1ll prtients who might le
seen 1n such places as the City Hospital or even on our general medical wards

Dr Linton and I feel that this s not a just eriticssta We have never refused to do
a ghunt on any patient with recurrent bleeding as long s he was eonscious and not
in complete hepatic farlure

Dr Rose ashed about immediate postoperative mortality These figures Lave
been given 1n detml and reported by Dr Linton There were fourteen patients who
did not survive the operation to leave the hospital—I am not sure 1 can remember
them all There were 5 who died of diffuse hemorrhage in the operative field there were
two patients nho continued to bleed fram varices and exsanguinate in the six hours
immeduately after surgery There nas another group I think of perhaps sic or seven
patients who died m hepatic coma and hepatic farlure and never recovered from
the operation That 1s as well as I can remember them without my tables

I guess I have answered Dr Capps question
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Until recent years the problem of the abdomunal aortic ancurysm was of
academic interest only The diagnosis once established by physical exami
nation or laparotom) was accepted with & reaction of fatalism toward the
future The rate of progress was uncertatn but the hfe span was shortened
and 1 some cases death occurred within a few weehs or months On the
other hand for reasons unhnown there were patients who surirved for %
years or longer There was no known treatment It was recogmzed that
while most thoracic aneurysms were syphilitic m ongin the greatcr per
centage of abdomunal aneurysms were on the basis of atherosclerous The
majonty of these myolve the lower abdommal aorta which will beu ed i
this paper to sigmfy the portion below the renal arteries This mteresting
phenomenon was clearly hown 1n Blakemore o' <enes of 36> caces of
sortic aneurysm Of the 192 sy philitic ancurysms 182 v olved the thoraeie
sorta while only 10 insolved the abdominal aorta whereas of the 142
atteriosclerotic aneurysms 114 mnvolied the abdommnal aorta while only
29 mvolved the thortcie segment Of 30 muscellaneous types including
mycotre traumatic and unclaxified 15 were thoracie and 13 abdominal
n location Two were unclassified The reason for this anatomucal pre
dilection has nes er been completely clear but the explanation of Blahemore
18 worthy of eareful conuderation He suggested that the explanation of
the des elopment of ancurs sm due to atherosclerosts of the lower abdommal
aorta was due to several factors as follows

1 Widespread atherouclerouis tends to my olve the entire aorta neluding
the lower abdominal egment

2 The pressure of pulse waves stnking the aortie hifureation and the
thac artenes tends to produce a reserse wave which meets the oncomng
next pulse wave This results in a hammerhead of presre with 2 deways
thrust and stress on the aortic wall which 19 not well supported by heathing
or surrounding tixsues at this pomt

3 This stress may bo aggratated by the fact that the aorta s fived at
the diaphragm and by the hac fasera Betucen these tno fixed pomnts the
aorta tends to elongate with atherosclerosss It usually devrates to the left
Mﬂdmg tube tends with further tram to didate mto a fusiform

Ths report dw not 1 Lilenc ntlerati nof d s tng aneurvam

13
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aneurysm This lack of fixation and the deviation fornard also explans
why eroston of the spine and radiculitts 1s rare in abdominal aneurysms as
compared with thoracic aneurysms

W nle these may be logical explanations for the location of atheroselerotic
aneurysms in the abdommal aorta they fail to explam the predilection of the
spirochete for the thoracic aorta This has been held by some to be related
to the lymphatic system arrangements but this must be considered as
speculation rather than fact

With the dev elopment of surgieal procedures which render the abdommal
aortic aneurysm subjeet to attack 1t seems justified to attempt a entreal
evaluation of the sttuation as 1t exists presently The results of surgery are
striling often <pectacular but are not unnersally successful Why? This
presentation will be an attempt to examme the questions dealng with
prognesis symptoms signs and other means of diagnosis selection of cases
mdteations and contrandications effects of location extent and tvpe of
aneurysm pre and postoperatne care and surgical techmes (briefly }

Prognosits —In order to justify ths relatively radical surgery 1t 15 neces
sary to establish that the outlook for the patient 15 poor without surgical
mtervention and that such an approach offers a teasonable chance for
improving this outlook At present the view 15 held by some surgeons
working in this field that most of these patients have a life span of les
than two vears after discovery of the aneurysm They reason therefore
that operation 1s mperative and should be donc with mummum loss of
time ating evamples of patients who have died from rupture of their
aneurysm before they could be operated upon On the other hand there are
many mtermsts and general practitioners who take a rather casual attitude
towards these aneurvsms after their discovery They ate patients who
have Ined for many jears with an aneury m without much progression or
rupture It 1s probable that to date most of the sertes of eases reported by
surgeons fail to represcnt the true prcture i this regard wnce patients who
are having pamn sncrease m the «ize of the mass or other signs assac tated
with expansion of the ancursm are e pecally apt to gravatate toward the
«urgeon as compared to tho e who are svmptom free

One of the most revealing, articles i thys rogard 1 that of Lstes reporting
expertence of the Mavo Clinte 2 The progno 15 of 102 cases was a3 seen it
Nable T From this it 15 <cen that approxmately S per cont survived 2
years only 19 per cent curvived > yoary and 10 porcent sunned 8 vears
Tt should be remembered howcsar thet the momavcrageage of this group
of pitients was (o years at the time of diygno 1« the cxpeetint mor
talty durmg the subsequent vears would nturally bo hagh 1 +tes reported
that the mortality of patients with abdomim | ancury<m was consistenthy
Tagher than that found m comparable groups without auch ancurysms In
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TABIE [ (Estes)

Sun alBey dP iod
I Tot 1 Pt t Taed
Numbe [
1. e 9 61 | 67
2 84 “ 3 | 881
3 4 €3 31 ! 19~
1 & 5 18 | =
5 6 3 ‘ | 159
8 7% 20 2 ' 100
10 1n | S 0 (lased on dsts of 8
J traced ea es)
TABIT II
Itfe Frpectancy (W right ef al)
NPt tSm~ ¢ ‘ P t D ntio o years
#1 603 Testhanl
el l 30"
°0 294 | 2
1 16 3
8 ! ins | 1
3 41 5
3 ! 11 6
0 | 00 ! '

Total traced ratient —6% tno operate 1)

tus series the cause of death in 49 of the 64 known dead was as follows
31 (03 39%) died from rupture of the aneurysm 18 (36%) died from other
eauses In our series of 68 patients who have been mvestigated for hife
expectancy the findings were as found 1n Table I1 They show that 397
per cent Iived le s than one year after the diagnosis was made Only 20
or 29 4 per cent were alr e at the end of 2 years Faght or 11 8 per cent Ined
4 years and less than o per cent lined o years

These figures indieate a progno 1s comparable to many forms of eancer
and the cond: must he d as 3 mal one

On the hasiy of these expenences the use of a fairly radical approach does
srem justified since no form of consen atit e therapy exertsany effect on the
course of this condition The reults of surgery will be di cussed later

Signs and Symptoms —~We have analyzed the data from 107 ca eg of
abdormnal anrtic aneurysm reen at the New York Ho pital dunng the
10 year period brtween 1940 and 1955 (Table 1I1) The age madence was
as neted 1n Table IV Although sgns and symptoms of this condition huve
hieen prevsously Iisted 1t 14felt that analy 7ing them m greater detas] may focus
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TABLF 11
Ratio of Recogni ed Abde ! Aortie | to Total 1d) to
The \ew York Hospital
Pe £ abd !
Yeur Mo fdtn o Dot | Py (e
————
1945 17589 6 003
1946 15079 4 00
1917 20098 3 001
1948 20457 5 o
1949 20914 7 063
1900 21944 14 00
1951 21249 » 006
1052 21500 13 006
1953 22644 21 009
1954 22524 15 00
1955 7 (incomplete)
Total admissions 208 2083
Total aneurysms 107
Fercent of aneurysms 0 0%
TABIT Iy
1ge Incidence
Age I No of €
10-19 J 4
50-50 2
60-69 ’ b
70-79 4
§0-80 ‘

Average age 66 0

attention on more precise and carher diagnoses m the future In addition
the present ranty of <y philis asan as ociated factor and other considerations
may alter the findings For example this senies w15 practically entirely i
white patients there bemng only 4 negroes Therc were 89 males and 18
females In Dr Jere Iord s series 22 out of 23 were male Dr Iord has
hindly con<ented to allow us to study an additional seres of 23 patunpts
not admitted to the New York Hospital In rome respects this group s of
particular nterest since patients referred to a surgeon may differ from
tho e 1n a mixed hospital population

The diagnoses were made or confirmed as follows  Chimeally—63
\ ray—i8 Laparotomy—I6 Postmortem 21 The diagnosts was first

made at hparotomy 1n o patients and firt made at postmortcm m 20

patients
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TABIE
Dutrtt hon of Pa n

Ahdominal
Low tack

“nEee

Chest
Grew

TABLE VI
S ymptoms
Paun ~3
Con tipation -
Anorexis 4
Vomiting
Dy poea
Iharrh 3
Intermitient elani ation
Throthing en ation
Unenn clou nes

“ernad

Fain —Tam was a major complant but 3 patients did not uffer from
1t Of the others 27 had severe pamn 7 desenbed 1t as ecrampy 13 complained
of rather diffue discomfort Many had pam or other <vmptoms nvolving
more than one area In Dr Lord » cases 21 out of 23 cuffered from pain
Thiz1s to be expected in a <elected group uch a» those referred to a surgeon
The di tnbution of pun was as seen1n Table V' In <ome cases the pawn as
well as other symptoms asenbed to the aneurssm may in fact hase been
dut to =ome ather pathology ~o that the symptons herain i ted & due to
the aneury m are approumate rather than ab~olute Other «y mptoms were
romplained of as seen in Table V1 “¢venteen patient remained a.ympt
tomatic In Blakemore s senes 3315 per rent were a y mptomatie ob admie

ton 1n Estes senes ) 4 per cent nere a ymptomatic

Phyncal Signs —I'he commonest phvsical 1gn was a mass which nas
noted m 6 patients The ma - was located as in Table VII In 09 cases
the masses were pulsatile “ome of these masses could te felt laterally as
well asin the mudhine The actual location of the aneurs m was found to be
telow the renal arteries 1n o8 cases and above the renal artenes n 12 In
I cases the aneury m i olved the bifureation and provimat ihac artenes
Ntneteen patients had 31 other aneurysms in cartous other arteries Five had
additional ancury ms imvolving the thoracte aorta \one of our patients
had cvidence of the rare complication of a~ ocrated aneurysm of the coro-
nary artenes reported by Pukstinat ? His patient died from a rupture of an
aneury m of the abdominal aorta and was found to have 1x aneury ms of
the nght oronany artery a wooated with marked atheroeclerot  An
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TABLL VII
Location of Mass
Umbilieal area 1t
Left upper quadrant 15
Lpigastrium 14
Tight upper quadrant 6
I eft loner quadrant 6
Left flank 5
Right lower quadrant 4
Right flank 2
Hy pogastrium ?
Total left 1de—26 Total night side—1? 7 otal rudime—33

TABLE VIII

Physical Signs
\Mass 65
Tenderness on palpation e
Weiht loss 23
Bruit on auscultation 0
Dimini hed or absent pul es in groin or legs 1
1atient in shoek 9
Abdominal distention 8
1 demn of legs 5

aneurysm of the left common 1liac artery was also present but that 15 not
unusual Manohar! reported an aneurysm of the left coronary artery com
phieating an abdommnal aneurysm which however was primanly of the
celac avs imvolving the celac branches abos e and the supertor mesenteric
artery below Death occurred as a result of a rupture hetween the aorta
and the ancurysm In this case the postmortem studies were beheved to
establish that the etiology was syphulis Other physieal signs were found
as 1 Table VIIT

Rocntgenographic Studies —In 106 cases the diagnosis w1s made m the
coure of routine abdommal ¥ rav cxammations In 10 eases it was made
1n the coure of intravenous pyvelogram studies In 23 eases 1t was more
completely delineated by aortograms 1t <hould be mentioned that at tumes
A P and lateral plates of the abdomen may show the outhne of the dilated
aort clearly delineated by the caletfic deposits wiile the aortogram <hows
only a smooth tube about the 1ze of the aorta and without evidence of any
pathology This was very defimte 1n the case of patient G M It was duc
to the formatton of a firm thrombotic linmg of the ancurysmal sac In such
cases the qortogram fauls to be helpful while the diagnosis may be eleir on
ation and routme X rays  \ortograms are not always un
have been cases of hyvpersen atnaty ractions to the m
ocal hemorrhiage although the ¢ arc few

physical exumit:
eventful There
jected substance and of 1
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TABIF I\
Sig 1fieant Laboraty j Fin fings
Leukocy tosia 20
Albuminura kel
BUN retention 24

An ma (u vally b+ pochromic)

Laboratry Findings —The most Iy en d lab v
findings were as scen in Table I\ Evidence of renal diease was wually
found assomated with aneury ms above or imolving the renal arteries
Aneury sms may drssect the walls of the renal arteries and this has produced
uremsa and hypertension * \o <uch cases were found 1n the pre-ent <enes
from which di <ecting aneury ms were excluded

Additional Pathological Conditrons —Eights three of thee patients had
defimte evidence of atherosclerowis elsewhere in their artersal <ystem
Seventy two had cardiovascular dicease This was predommantly athero-
<clerotic with or without hypertension Fifty four had high blood pressure
uing the upper standards of normal as 150 maamum systolie and 90
mayimum dastolic Only four had diabetes mellitus Twenty two suffered
from gastrowntestinal disease neluding 7 with cancer » with peptic ulcers
and 3 with inflammators reactions such as ga tnti 4 with duertieulitis
and 2 with gallbladder diseace The<e conditions frequently produced eon
fusing symptomatology Twenty two had genitourmary complamts
cluding 7 with eancer of the bladder 5 wath nephro clerosts 3 with uremia
2 with eancer of the prastate 3 with renal nfarcts and a 1anety of less
igmificant conditiens \meteen had evidence of pulmonary conditions 10
of thewe had emphy<ema the others vaned greatly but weluded 4 with
cancer of the Jungs Sexen had evidence of neurological conditions including
5 with cerebral va. cular aceidents and  with eerebral vascular diease
without strokes

Only 1 of these patients had serological or other evidence of svphilis and
" only one instance was 1t beheved that the aneury m might have a
syphilitic component Fven in this case yphilis was considered to be of
doubtfyl mmportance 1n reference to the development of the aneurvsm
This pre<ents further evidence of the stnking trend of the deerea ing sigmfi
cance of syphilis as a factor m the detelapment of aortic aneurysm How
ever the picture1s pot quite as elear eut in reference to abdommal aneury m
3% 1t mght appear at first glance While it has long heen recognized as
above mentianed that thomeie aneurysms were predommnantly syphihitic
shile ahdorminal aneurysms were less hikely to be early papers still Ited
“Yphilis as a cause or contnbuting factor 1n from 25 to 7> per cent of cases
of abdomunal aneurysms It 1+ doubtful that this repre<ents the actual
facts Careful study of thewe papers indicates that 1 many instances the




218 WRICHT URDANFTA AND WRICHT

TABIT V1T
Location of Vass
Umbrheal aren u
1eft upper quadrant 15
T pgastrium 14
Right upper quadrant &
Lelt lower quadrant 6
Left flank 5
Right lower quadrant N
Right flank ”
Hypogastrnium 2
Iotal left side—26 Total right side—12 Total midline—33
TABIT VIII
Physical Signs
Mas [
Tenderne < on palpation 3
Veght Ic s 23
Bruit on auscultation 0
Dimuini hed or ab ent pul es in gromn or legs 1
Tatient 1n shock M
Abdominal distention 8
Ldem  of legs 5

ancurysm of the left common ihae artery was also present but that 13 not
unusual Manohart reported an ancurysm of the left corenary artery com
pheating an abdominal aneurysm which however was primanly of the
celiac ax1s invohung the celine branches aboyve and the superior mesenteric
artery helow Death occurred as a4 result of a rupture between the norta
and the neurvem In this case the postmortem studies were believed to
establish that the etiologs was syphils Other physteal signs were found
as 1 Table VIII
Roentgenographic Studies —In 16 cases the diagnosis was made n the
course of routine abdomnal x rav examinations In 10 cases 1t was made
1n the course of intravenous pyelogram studies In 23 cases 1t was more
completely delincated by aortograms It should be mentioned that at times
A P and lateral plates of the abdomen may show the outhne of the dilated
aorta clearly delineated by the caleific depo 1ts while the tortogram shows
only 2 smooth tube about the size of the aorta and without evidence of any
pathology This was very definrte 10 the case of patient G VI It was due
to the formation of a firm thrombotic lining of the ancury smal sac In such
cases the aortogram fails to be helpful while the dirgnosis may be clear on
physical examnation and routme X rays Sortograms are not always un
There have been cases of hyper<enutity reactions to the 1n

]c(‘:[:g:lxb@' ance and of local hemorrhage althouh these are fen
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TABIT I\
Significant Laboratory Findi gs
Leukocy to 19 30
Albuminuria pos
BUN retention K
Anemia (u uslly hypoel romic) 20
Laboratory Findings —The most Iy enc 1 lal

findings were as <een m Table I\ Tvidenee of renal disase was usually
found assocated wath ancurssms above or involving the renal arteries
Aneury sms may di~ ect the walls of the rcnal artenes and this has produced
urem:a and hs pertension * No such cases were found 1n the present series
from which dsseeting aneuty sms were excluded

4dd:tional Pathological Conditions —Exghty three of these paticnts had
defimte evidence of atherosclerosis elwewhere m ther artepal system
Seventy two had cardiovaseular disease Thrs was predominantly athero-
sclerotic with ar without hy pertension Iufty four had high hlood pressure
using the upper standards of normal as 150 maxumum systolic and 90
maxtmum chastohe Only four had dighetes melhitus I'wenty two suffcred
from gastrointestinal discase ncluding 7 with cancer 5 with pcptic ulcers
and 3 with inflammatory reactions such as gastritis 4 with diverticulitss
and 2 with gallbladder disease These conditions frequently produced eon
fusng symptomatology Twenty two had gemtourinary complamnts n
cluding 7 with eancer of the bladder » with nephrosclerosts 3 with uremia
2 with cancer of the prostate 3 with renal infarcts and a variety of less
Sgnificant conditions “Ninetcen had evidence of pulmonary conditions 10
of these had emphysema the others vaned greatly hut neluded 1 with
cancer of the lungs Sexen had evidence of neurological conditions meluding
@ with erebral vaseular acaidents and 3 with cerebral vascular di ease
Without strokes

Orly 4 of these patients had serologteal or other Gadence of sy philiy and
I only one instance was it helieved that the aneurysm might have a
Sphilitic component Fyven in this ease syphilis was conwdered to be of
doubtful 1mportance 1n refercnce to the devdopment of the aneury<m
This pre < nts further ey lence of the strking trend of the decreasing mgnfi
cance of w3y philis av a factor in the development of sortic aneurysm Hon
ever the picture s not quite as elaar eut 1n refcrence to abdominal aneury sm
as 1t mught appear at first glance While 1t his long, been recogmzed as
above menttoned that thorarre ancuryyms sere predommantly syphilitie
While ahdominal anery amy were less ke I3 to be eardy papery still hsted
syphills a8 8 cauee or contributing factor in from 2 to 7> prrcent of 2 o9
of abdommal ancurysme It 19 doubtful that this represints the actual
facts Carcful study of these papers indicates thst in many metances the
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TABIT VI
Location of Mase

Umbihieal area L
Left upper quadrint )
1 pgustrium u
Tight upper quadrant 6
Teft lower quadrnt 6
Left flank 5
Right lower quadrant 1

Right flank

Hypoga trum 2
Total Teft side—26 Total right sde—12 Total mudhne—3}
TABLF VNI
1 hysical Signs
\ass &
Tenderness on palpation 3
Weight lo 3
Brutt on au cultation o
Dimini hed er ab ent pulses 1n gromn or legs n
Fatient 1 hoek M
Abdominal distention 8
Ldema of legs 5

aneurysm of the left common 1le artery was also present but that 15 not
unusual VManohart reported wn ancurysm of the left coronary artery com
plicating an abdominyl ancurysm which however was primarily of the
ccliac axis iy olving the cebac branches above and the superior raesentenc
arterv below Death occurred as a result of a rupture between the aorta
and the aneurysm In this ease the postmortem studies were beleved to
establish that the ctiology was syphilis Other phy-ical signs were found
as m Table VIII

Roentgenographic Studies — In 16 cases the diagnosts was made m the
course of routine abdommal x ray examnations In 10 cases 1t was made
1n the course of 1ntravencus pyelogram studies In 23 cases it was more
completely delineated by aortograms It should be menttoned that at times
A P and lateral plates of the abdomen may show the outhne of the dilated
aorta clearly dehneated by the calahie deposits while the aortogram shows
only a smooth tube about the ize of the aorta and without evidence of any
pathology Tlus was very definite in the case of patient G M It was d\llc
to the formation of & firm thrombotic hning of the aneurysmal sac In such

<es the aortogram fauls to be helpful while the diagnosis may be clear on
o 1 mination and routine X rays Aortograms are not always un
y sl;:xl e’}ahcre have been cases of hypersensitinity reactions to the in
?;:t::ll:ubsmncc and of local hemorrhage although these are few
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cast however there was o sudden apperrance of & nonpul-ating, mss on
the day of the ruptare Al 17 of these patients died a3 8 re ult of the
rupture This has been the usual expertence However with the advent of
newer surgical techmes we should re-examne the pos ibalitics of this com
plication Logtealls the best method ts presention by « xcrsion and repluce
ment of the aneurysmal «egment prior to the nupture Lyen sy mptomloss
aneurysms may rupture to they do not guarantee sifety but frequently
the patrent 13 not scen until the aortic wall 19 perforiting and rupturc 18
immment or taking place It 15 common behef that st 1+ then too Iatc to
operate but from now on 1t appears that 1n the best of surgical hands thus
wll no longer be true and that an increasing number will be successfully
operated upon The series reported by € oldowshy ' 1 of interest thit
regard He reportcd 15 cases of spontancons abdominat aortie perforution
venfied by postmortem examunations He emphastzed that contrany to
common belef rupture of the abdommnal sorta 13 not a cause of sudden
death The patints 1n has series suriaved from o hours to 27 dyys Twelve
patients surincd more than 24 hours 8 patients morc than 4 dayx It
appears therefore that 1n each patient s this entire scrtes there was fone
for surgieal mtervention In our semes the survival period was shorter
being from one to three days but 1n some there wasample time for surgical
terventron Time 15 only one factor but has beent generally thought to he
too brief for such an approach Goldowshy » cascs ware seported 1n 1952
and most of them died prior to the cra of aortic geafts hut they aro 1n
structive In 10 the ancurysms wire below the renal arts rics und therdfore
might have becn conaidered amenable to surpery  Arteriowlerows was
marhed and considercd to be the ctiological factor i eich case No sy pluls
was found This way m contrast to the findings of Naxon who i 1911
reviewed the literaturc finding 223 cases of shdomnal ancurysms of which
152 ruptured He reported that the majortty  bad sy phatis As pointcd ot
ahove however that dnes not prose that xyphtiy sa an cholopical factor
1n these aneury sts unless pros en pathologieally i €ach case DeBakey haw
made notable strides in surgery for rupturcd anaurysms hasing bren able
to aperate succewsfully on 00 per cont of huy cascs See Tuble X

Type of Ancurysm —In 8 cases the type of anourysin sa sutisfac tonly
dassfied by means of ather autopsy or laparotamy In 32 patunts the
aneury 9 was fusiform m tvpe In 26 ptients the ancurysm was s cular
This was a high pereentage of saceulsr abdominal gortac aneurysms s
compared with most series Diwaeting ancurysins ususily start m the
thoracre ares and the diw ctron prosceds distally into the abdomual ar
Tt may alvo dissect toward the heart Dis cting anenusysmy w47 not
cluded 10 this study exerpt for & wngle one shich wos confned to the
ahdommal gaorta

Treatment —\ total of 8> of 1h 0 patsents roecsved nowpeahe trentment
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mere finding of a positn e serological or hstorical evidence of syphilis but
without histologieal evidence at the <ite of the ancurysm, led to the con
clusion that ny aortic ancurysm was wholly or partly due to syphilis In
the hight of present knowledge this was an unjustified assumption and it
led to mvalid conclustons This was especially aggravated by the fact that
some of these reports came from the south where the percentage of negroes
1 the cases stuched was high and where syphlis nas extremely common
among negroes at that time On the bawis of pathelogical findings 1t does
appear that there has been some decrease 1n the number of sy philitic ab
dominal aneurysms but that this 1s much less significant than might be
concluded from 2 casual study of the figures alone For a review of this
trend and the problems of analysis as outhined above the reader 1s referred
to the papers of kampmeier (1936) * Hubery & Pollock (1940) 7 Scott
(1944) * Blakemore (1917) * Estes (1900),2 and Goldowshy 1°

Mycotic Aneurysms —Mycotic ancurysms of the abdomnal aorta are
very rare and none were encountered 1n the present series It 15 probable
that in the future they will be exen rarer because of the widespread use of
antibiotres Mitchell and Clairy eaux® reported a case with rupture of a
mycotic aneuryvsm of the abdomimnal aorta following pneumococeus endo
carditis and they list 5 cases from the literature secondary to bactenal
endocarditis The 3 oungest patient on record to our knowledge was a child
7 years and 9 months old reported by Baginshy 1 1908 ! This patient had
a streptococeal endocarditis and had an ancurysm of a subleavian artery as
well as the abdominal aorta

Wilcox and Fisher'® deseribed a case of particular interest A 54 year old
woman des eloped a streptococeus viridans subacute bacteral endocarditis
Trmboh oceluded the femoral arteries of both legs Following heavy pemel
Iin therapy her temperature returned to normal clubbing of her fingers dis
appeared and the spleen was no longer palpable The patient neverthele s
id not feel well She had patns n the legs hips and lower abdomen and &
persistent pulse about 120 per mimute Her blood cultures were persistently
negative Therty four day« ofter she became afcbrile a pulsatile mass ap
peared below the umbilicus Twenty days later she died of a rupture of
this aneury sm n o matter of rinutes At autops) bactera were found m the
wall of the ancurysm but none could be found 1n the blood or the heart
valves

Rupture of Ancurysms of the bdominal Aorta—Rupturc 13 the most
dreaded termmal event m the history of these aneurysms unless surgical
intervention 18 undertahen Seventeen aneurysms in the present enes
ruptured In9 of these the aneury<m had been dmgnose'(_l before the rupture
1n penods ranging from several months to 2 years In 7 patients the diag
no. 1s of ancurysm was made only when it ruptured In none of these cases

as an mcrease 1n the suze of the mass noted before 1t ruptured In onc
A\
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case however there was a sudden appearance of a nonpubsating mass on
the day of the rupture All 17 of these patients died as a re ult of the
rupture This has been the nsual expertence However with the advent of
newer surgical techmes we should re-examine the possibihities of this com
pheatton Logically the best method 13 preyention by excrsion and replace
ment of the aneurysmal scgment prior to the rupture Even symptomless
ancurysms may rupture <o they do not guarantee safety but frequently
the patient 15 not seen unti} the aortic wall 1s perforating and rupture 15
mmmunent or taking place It 15 common belief that it 1s then too late to
operate but from now on 1t appears that in the best of surgieal bands this
will no longer be true and that an mmereasing number will be successfully
operated upon The senies reported by Goldowshy!? 1s of nterest 1n thes
regard e reported 15 cascs of spontancous abdommal sortic perforation
verffied by postmortem examunations He emphasized that contrary to
common belief rupture of the abdomnal aorta 1s not & cause of sudden
death The patients 1n his sertes survived from 5 hours to 27 days Twele
patients survived more than 24 hours 8 patrents more than o diys It
appears therefore that in each patient i this entire sertes there was fume
for surgieal intervention In our series the survnal pertod was shorter
being from one to three day< but m some there was ample time for surgical
mtervention Time s only one factor but has been generally thought to be
too brief for such an approach Goldowshy » cases were reported 1n 1902
and most of them died pnor to the era of aortic grafts but they are m

structive In 10 the aneurysms were below the renal artenes and therefore
might have been conadered amenable to surgery Arteriosclerosts was
marked and considered to be the etiological factor mn each ease No svphihis
was found This was in contrast to the findings of \rxon who 1 1911
reviewed the hterature finding 223 cases of abdommal aneury sms of which
152 ruptured e reported that the majonity had sy philis As pointed out
above however that does not prove that syphilis was an ettologieal factor
1n these aneurysms unless prosen pathologseally 1n cach case DeBahey has
made notable strrdes m surgery for ruptured aneurysms having been able
to operate successfully on 60 per cent of us ca ¢s bec Table \

Type of {neurysm —In 58 cases the type of ancury m was sats factonly
clas.ified by means of either autopsy or laparotemy In 32 patients the
aneurysm was fusiform 1 type In 20 patients the aneurysm was saccular
This was a high percentage of saccular abdomnal sortic aneurysms as
compared with most series Dissecting aneurysms usually start m the
theracic area and the dissection proceeds distally nto the abdomunal area
It may also dissect toward the heart Disseeting aneurysms were not in
cluded m this study except for a wingle one which was confined to the
<bdominal aorta

Treatmeni —A total of 8 5 of these patients reeen ed no specific treatment,
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mcre finding of a positive scrological or historical evidence of syphilis but
without histologieal evidence at the <ite of the aneurysm, led to the con
clusion that any aortic aneurysm was wholly or partly due to syphilis In
the hight of present knowledge this was an unjustified assumphon and it
led to imalid conclusions This was especially agpravated by the fact that
some of these reports came from the <outh where the percentage of negroes
m the cases studied was lugh and where syphilis was extremely common
among negroes at that time On the basts of pathologien! findings 1t does
appear that there has been some decrease 1n the number of sy philitic ab
dominal aneurysms but that this 15 much less sigmificant than might be
concluded from a casual study of the figures alone For a review of th
trend and the problems of analysis as outlined aboye the reader 1s referred
to the papers of hampmeser (1936) ¢ Hubery & Pollock (1940)7 Scott
(1944) * Blahemore (1947) * Estes (1900),? and Goldowshy 1
Wyeotic Aneurysms —Mycotic aneurysms of the abdomnal sorta are
svery rare and none were encountercd m the present series It 1s probable
that 1n the future thes wall be exen rarer because of the widespread use of
antibioties  Mitchell and Clairveaux!t reported a case with rupture of 4
mycotic aneurysm of the abdominal aorta following pneumococcus endo
carditis and they hst 5 cases from the Literature secondary to bacterial
endoearditis The youngest patient on record to our knowledge was a child
7 years and 9 months old reported by Baginshy m 1908 ' This patrent had
a streptococeal endocarditis and had an aneurysm of & sublcavian artery s
well as the abdominal aorta
Wilcox and Fisher'® deseribed a case of particular interest 4 54 year old
woman developed a streptococcus viridans subacute bactenal endocarditis
Emboh occluded the femoral artenes of both legs Following heavy pemel
Iin therapy her temperature returned to normal clubbing of her fingers drs
appeared and the spleen was no longer palpable The patient ney erthele »
did not feel well She had pains in the legs hips and lower abdomen and 2
persistent pulse about 120 per minute Her blood cultures were pcrsutentlx
negatine Thirty four davs after she became afebnle a pulsatile mass ap
peared below the umbilicus Twenty days later she died of a rupture of
this aneury sm 1n a matter of minutes At autopsy bacterta were found 1n the
wall of the aneury~m but none could be found m the blood or the heart
valves
Rupture of ineurysms of the lbdominal lorta —Rupture 15 the most
dreaded termnal event in the history of these ancurysms unless surgical
Intervention 1s undertaken Seventeen aneurysms in the present senes
tured In9of these theaneurysm had been diagnosed befere the rupture
e dv ranging from several months to 2 years In 7 patients the dug
e pcrl? :ncurgsm was made only when it ruptured In none of thest cases
:‘:slsu‘; :ICTEGZC 1 the size of the mass noted before 1t ruptured In one
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with rupture of that artery The other death eccurred five weehs after
operation from an mfection of the anastomous of the rnght common iltae
artery with rupture and hemorrhage One Iiving patient 1s seriously all with
heart failure

In recent years this problem has been vigorou v attached by numerous
«urgeons of note The mtroduction of fine wire into the aneurysmal ae to
encourage remiorced clot formation with electneal stimulation was de
veloped and studied with great care by Blakemore and his conorhers The
wrapping of the outer walls of aneurysms by cellophane and other fibro-
plastic stimulating materials has been cammed out by numerous <urgeons
While the results in certatn specific patients have apparently been encourag
g many of them have died at the time of operatron or soon after <o that
the proof that the progno 13 13 on the average better for the patient 1s
difficult to establi h and m our opion laching The over 2ll operatine
mortahity 1n Blakemore s series of 19>1 was 37 2 per cent—of the-e rupture
was the cause mn 19 1 per cent (20 cases) Nine of these howed evidence of
rupture before operation 3 ruptured at operation and 8 ruptured post
operatniely 18 1 per cent died of other causes including heart farlure and
thrombosts If wrapping 1s attempted Blikemore prefers to use a strong
plastic cloth such as nylon or vinyon N

Types of Operation

1 \ortic occlustons proumal to aneurysm (no longer used)
2 Thrombo-endaorterectomy and wrappmg (no longer u od)
3 The production of thrombows within the aneurysm by means of
wirmng with or without endotherm) (no longer used)
4 Partial or 1! external ar pping (used by
some surgeons when because of patients eondition or techmeal
difficulty graft 1s not feasible}
Resection and replacement—iay ored today
a) Homograft
b} Prosthests of dacron orlon vinyon N or other pla tic i the de
velopmental phase
"ot all of the patients who hase had the winng procedure have done
poorly For example Pattent P H age 77 was operated on m 190 for
an abdomnal aneurvsm at which time silver wire was mtroduced In 1951
a sccond operation was performed when more siher wire was i rted
Both operations were performed by Dr Blakemore In 1933 the patsent
was altve and actne and was admitted to The New York Ho pital for a
ureteral aleulus which was pased Incidentally he has al 0 unned o
myocardial mfarction with des el of lar fibnll left,

bundle tran h block and penodie cardiac decompensation

¢
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NUMBER OF CASES PER YEAR

1952 1953 1954 1955
NEW_YORK BLOOD VESSEL BANK

HOMOLOGOUS GRAFTS FOR REPLACEMENT OF
ABDOMINAL ACRTIC ANEURYSMS
(COURTESY OF DR A A LAZZARINN

Chart No I

for therr aneurvsm This reflects the fact that most of them were eennan
era when surgical treatment was not available Chart No I (courtesy of
Dr Abel Lazzarini) shows the mcrease i interest n the surgical approach
1 the past 4 years as indicated by the request for grafts from the Blood
Y eseel Bank

The Surgrcal Approach —If surgery 1s to be elected 1t must be Justified
by evidence that the rish 1s less than the prognosis without surgery

Fifteen of these patients had resection and graft Nine of the-e were
successful Failures were due to rupture of the anastomoses i two cases
uremia m 2 cases lexrhage of the aneurysm 1n one and rupture preopera
tively 1n one Four cases werc wrapped with plastic matenal The re-ults
were successful i 3 cases One died 1 day postoperatively of pulmonary
edema and shock

Two patients were treated by the Blakemore wirng procedure with
results a< follows One 1s still alive after 5 years one died 3 days post
operatively one patient had his aorta l,ated below the renal artenies but
developed gangrene of the legs and died

In Dr Jere Lord s series subjected to curgery 11 were recected and
grafted of which 5 havc been successful > werc treated by wrapping of
whom 2 arealive (I month and 323 vears postoperatniely) Two were
imjected with sodmum dicetylphosphate of whom one 15 hving

Dr § W DMoore has operated on 11 patients for abdomnal aortic
m of whom 8 have been successful with <11 factory postoperatne
p to two years One patient died in the hospit i1 He had a history
ctrons He was operated on for a ruptured abdominal
Tis died of thrombosts of the Jcft common thae artery

aneurys!
courses U
of 2 myocardial nfare
aneurysm and after t
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with rupture of that arters ‘The other death occurred five wechs after
operation from an infection of the anastomosts of the mght common 1hac
artery with rupture and hemorrhage One living patient s seriou Iy Il with
heart failure

In recent years thi« problem ha. been vigorow.ly attackhed by numerous
surgeons of note The introduction of fine wire into the aneury mal ac to
encourage remforced clot formation with eleetreal stimulation was de
viloped and studied with great care by Blakemore and his conorkhers The
wrappmyg of the outer walls of aneurysms by cellophane and other fibro-
plastie stimulating matenals has been carmed out by numerous urgeons
While the results in certain speesfic pitients have apparently been encourag
g many of them have died at the time of operation or ~aon after o that
the proof that the prognosis 14 on the average better for the patient 1s
difficult to establt h and 1n our opirron laching The over all operative
mortality m Blahemore s ~eries of 1934 was 37 2 per cent—of the-e rupture
w33 the cause m 19 1 per cent (20 cases) “ane of these howed evidence of
rupture before operation 3 ruptured at operation and 8 ruptured post
operatiiely, 18 1 per cent died of other causes mcluding heart fallure and
thrombosis If wrapping 1s attempted Blahemore prefers to u ¢ a trong
plastic eloth such as nylon or vinyon \

Types of Operation

Sortte occlustons prouimal to aneury<m (no longer u<ed)
Thromho-endaorterectomy and wrapping (no longer u ed}
The production of thrombo.1s within the aneurysm by mean of
winng with or without endothermy (no longer used)
Partial or complete external reinforcement or wrappmg (used by
some surgeons when because of patients condition or techuteal
difficulty graft 13 not feasible)
Rescction and replacement—fay ored today
a) Homegraft
b) Prosthews of dacron orlon vmyon \ or other plastic 1 the de

velopmental phase

Not all of the patients who have had the winng procedure have done
poorly For example Patient R H age 77 was operated on in 190 for
an abdominal aneury sm at which time silver wire was mtroduced In 1951
8 second operation was performed when more slver wire Was inserted
DBoth aperations were performed by Dr Blakemore In 1951 the patient
¥as ahve and active and was admitted to The N\ew York Hosptal for o
uteteral cafculus which was pas ed Ineidentally he has al o survnved a
mMyocardial nfarction with desclopment of auncular fibrillation left
bundle branch block and periodte cardiac decompensation

e



224 WRIGHT, URDANFTY AND WRICHT

While a few surgeons still use wrapping 1n some cases where resection
scems impractical, the interest today 1s definitely 1n the directron of re
section of the aneurysm with the substitution of a graft of erther homolo-
gous aorta or a prosthesis of plastic matenal such as vinyon ™\ or orlon
Ths type of procedure 1s still fraught with considerable rish but the great
progress of the past 5 years mndicates more successful use in the future
Saccular aneury sms are frequentls attached by a pedicle which may permat
lateral clamping and suture This procedure often produces excellent recults
and has been reported by many surgeons mcluding Dubost and Dubost
Bahnson' and DeBakey and Cooley and Creech ! ¥ The sac should be
removed if possible If a whole sac 1s left in place the danger of infection
15 considerable If o portron of the sac 13 adherent to a vital area such as
the inferor vena cava 1t may be necessary to leave 1t m place This has
been successful in many cases

So far as we can determme the first <uccessful homologous graft to
replace a fucform aneurysm of a human aorta was performed by Dubost
on March 29, 1951 The graft was functioning and 1 good condition
when reported 3 years later ¥ This was a graft of considerable «ize extend
ing from the level of the renal arteries to include the upper portion of the
right common thac artery and was attached to the left common iliac artery
Dubost and Dubost!* emphasized that the sorta near an aneursym s often
thichened friable and indurated with calearcous patches or medial
neeresis It1s therefore easily cut by sutures producing secondary ruptures
They mentioned ruptures oceurring on the 29th day and six months after
reseetron They also point out that 1f sy phulis 1s present antibiotic treat
ment should certainly be given prior to surgery and while we must agree
to this the effect on the outcome of any specific operation may be doubtful
espectally 1n the case of abdominal aneurysms which are <o rarely sy philitic
toda;

Tl?e number of homografts which hase been performed since that of
Dubost eannot be determined because they are now being undertaken i
many areas of the norld today The degree of ov er all success 1s also difficult
to deterrne but on the basis of our knowledge from wide travel and work
1n various countries 1t can be stated that to this date there 19 a great varn
ation 1n the results This 15 to be expeeted with any new lighly techmeal
procedure and 15 based on lack of ¢cxperience with this operation unsatis
factory preparation and preservation of the grafts and lack of cnitena of
indieations and contramdications for this type of procedure as well as all
of the usual problems of surgery 1n the eldcrly patient with widespread
atherosclerosis and frequently other disenscs Outstanding reports have
come from the chnies of Bahnson who m 19,4'% reported 14 pahezts 1;;
whom he had performed aortic homografts of whom 11 were alive and wel
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TABLY \
Uperatice £ eaults—(DeB1ke )
Tetol Ope ot on Wortal 1y
Voo ruptute{er M? 105,
fuptured ca e - 0y
Recent Fig res—Mo telity
Non ruptured £ o3 5outof "l ez es ( %)
Rupturelea o 4 out of 1t ea es (379}

(one required amputation of one leg) aud D Bakev !¢ 77 I 1933 DeBakey
et al reported the following rewults Forty nine abdomnal aneury sms had
been resected and prafted Of those who recovered 36 were reported to
be i eveellent condition while none were m poor condition Thirteen
dhed 7 of coronary disease 4 of renal falure carly 2 dwd later of un perified
causes In al] but six cases the aneurysm imohed the bfurcation which
had to bu resected The death rate of the operation was 1b per eunt below
00 vears of age and 32 per cent ahove 60 years of age In 13 patients orlon
toth prostheses had beun used to replace aortie bifurcations with saty
factory results DeBakes presented additional figures before the \npual
s.10n of the Amencan Heart As powation m October 190> They are as
seen m Table X

One of the techmeal steps of major eoncern has been the prolonged oc
lus on of the aorta with the secondary 1 chemia of the trssues af t):e lq,q
We hate oheeried several ples of faslure of adeq
urenlahon sfter this procedure with loso of one or hath lr-ge Thx-z ha
oceurred i patients who had demonstrated marked evidence of ocelu ne
arterioscl di ea e prior to of Therefore proper account of thy
nish shoyld be taken in the preoperatine study of the patient DcBabey
and Cooley state that for aneurysms belown the renal arterscs arrest of
arculation with an sortie < lamp for 120 minutes has not produved resdual
3 themue changes They have uced two procedures to reduce this msh
1) Tumbar sy mpathectomsy as part of their operation and 2) Ingectton of
10 mg of hepann mto the aneurysm just before occluding the aorta to
retard thromboplulic efferts of retarded blood flow m the dictal vaseular
bed 1t 15 our belief that thrs do age 1s probably on the low 1de for th
purpose but recogmec the unde rabihty of produeing too generalized a
blecding tende ney dursny, uch an operation They elaum that most patients
actually had improted earculation to thewr loner extroputiey after the
aperation These re ults certamly Justufy much wider use of thr technie by
properly equipped urgical teams

or successful widespread use of homografts 1 highly efficient blood ve of

bank with a large source of witable grafts 1sa requs tte This paper wall not
attempt to dscuss the t chnic or functionmg of such 4 bank It appears
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that the demand may well outstrip the supply even i large eities especially
since i many cases bifurcations are needed In smaller commumtres and for
emergenues prostheses of sy nthetic materal should be ayailablef practical
Therr use has been explored by numerous workers notably Blahemore! and
Debakey 7 Blakemore has used 37 demer 144 x 90 strands per square nch
of vinyon N cloth In dogs sacrificed 19 to 153 days postoperatnely he
found all prostheses to be encased m fibrous tissue 1-5 mm 1n thicknes
The 1nner surface was covered with a thin translucent film consistent with
multiple layers of flattened cells and collagen fibers with fibroblasts growing
through the mterstices of the cloth Of the first 4 cases in man using thi>
matenal one died i 5 days from uremia and one died of hemorrhage from
rupture of a thinned posterior wall proximal to the line of suture Two
patients did well and were discharged with good pulsations in the artenes
of the fect As mentioned above, DeBakey reported 13 such cases using
orlon and ny lon with good results W hile at present homografts are fav ored
the use of such prosthe«es should be des eloped They offer the great pract:
cal advantages of ease of preparation and preservation and they can be
woven or eut to fit almost any foresceable demand m terms of vessel length
or arrangement

Careful preoperatine studies make a satisfactory analysis possible m
most cases However the decision as to whether to attempt a surgical
procedure or not has sometimes been difficult without a Iaparotomy

Postoperatie Care —Our obsersations and review of cases leads us to
believe that 1n some 1nstances the technical surgery has been excellent but
2 log or a life has been lost because of lach of attention to certan details
dunng the postoperative period We thercfore suggest that particular
attention be pad to the following

1 In most patients the feet should be 6 inches below the heart level to
encourage return of good arterial errculation  On many surgical services 3
common procedure s to elex ate the foot of the bed and thought 1s not grven
to the physiological needs after this procedure

2 Prophylactically heparn should be instilled 1nto the aneurysm or the
distal 1hac arteries when the proumal artery 1s oceluded to mimmize the
rish of <ludge or thrombus formation

3 If there 1s evidence that the arculation 15 poor thts may well be due
to sludge or soft clot formation Heparm should be started immedsately It
should preferably be given mto the femoral arteries by continuous dnp or
sn datly amounts of 300 mg per 1000 e of v per cent devtrose This will
encourage disintegration of the studge or clot rather than consohidation of 1t
and may well save an extremity This may he contmued for 8 to 10 dass
or an oral anticoagulant may be ubstituted after the first 3 to 4 days
The use of anticoagulants 1> not umiversal for this purpose but appears to

be mereasingly accepted
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4 Penpheral svasoconstncting drugs hould be atoded unless vataliy
needed to heep the blood pressure up They mav further endanger ex
tremuties already i jeopardy from poor eirculation

2 Lnless there 15 an overbalancing eontraindication fluds mu ¢t ix ad
min tered at a high Jesel of 2,00 e or mare a day  nce dehydeation
encoursges thrombao 13

G The electrolvte balance hould be controlled earefully

7 Anttbiotic therapy  hould be adnum tered prophylactreally

8 Gastne suction should be used frechy to prevent distention, paralytic
tleus and pressure on the new graft aite

9 \ctne everuse of the fower extremities should begin with the return
of conserousness

10 The use of an oxeillating bed 14 ju tified e~prealls of the eirculation
of the legs 19 imparred

Indications for Resection and Graft fer Abdyminal Aortic Aneurysms—
There are some ju tifiable differences of opmon regarding the indications
and contramdications for this type of urgery There are surgeons who
believe that any aortic aneurs m  hould be operated upon regardless of
level or type Others feel that if the aneurs m 1s above the renal arteries or
molves the renal artenes the re<ults will not ju tify the urgenn Our
pre<ent mdications for operation are as follows

1 A patient who has an sbdominal aortic aneunn m and whose general
condition scems good enough to tolerate <urgery of this magmitude

2 A palpahle pulsating mass 1 or near the mudhne of the abdomen
e<pecially if this 1s merea ing i <ize under obenation —This makes the
operation urgent

3 Pamn this area intermrttent or perst tent espeuially if cevere enough
to require narcotics

4 Fudence of rupture or leakage constrtutes an emergences mndreation
for operation

2 \Anteropostenior and lateral x ray plates showing the calerfic outline
of an aneurysm

6 An zortogram demonstrating an aneurysm which appears operable

7 \sailability of a twtable graft or prosthesis

8 A surgical team with <ound experience with this tvpe of urgen

9 The indications are the same regardless of the etiology of the aneurysm
although the outlook for <3 philitic aneurysms (fortunateh rare) 15 poorer
than for the gther ypes

Indieations Jor Lreat Caution or Operation Only 1 nder Unusnal € ircum
Mances —

1 Tecent or repeated myacardal mfarction

2 Defintte evidence of coronans in ufficiency “ome urgeons ug.est
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the simple operation of wrapping the ancurvsm 1f progression forces an
operation 1 the face of erther of these two contrundications

3 Txtreme hypertension eg  240/140 which should be redueed prior
to operation if possible

4 Marhed artenal msufficiency of the lower extremtics with nsk of or
mmpending gingrene

o Imolvement of the renal arteries with renal msufficiencs

{bsolute Contraindication —The presence of another dicease which will
mevitably kil the patient withm a <hort time

Results of surgery —The 1mmediate results appear to justify the surgteal
approach when the above outhned cnteria are utihzed The results appear
to maintain a fayorable balance throughout a two year follow up penod
There are an nsuffictent number of patients who have been followed for a
longer period to make final conclusions possible regardmg, 8 long range
comparson with untreated ecaves

Conclusions

1 lechmeal advances m the surgical treatment of abdeminal aorhic
ancuysm Justify further examination of this approach

2 The great majonty of abdominal aortic ancurysms ire artenosclerotic,
syphilitic and my cotie aneury sms are now yvery rare

3 The life expectancy 1s poor with 8> to 90 % of the patents dying
within § years of the diagnosts This type of aneurysm <hould be regarded
as seriously as cancer

4 The sy mptoms and «igns are varied and often mashed by other patho
logieal processes but their careful inalysts frequently leads to the correct
dingnosis

5 TRoentgenography studies both with standard techmques and
vistahzation with contrast medin are usually helpful 1n confirmng the
diagnosts

6 Each case should be analyzed 1n terms of switabihity for surgery and
the great majority can be successfully operated upon

7 Vamnous types of surgical approach hate been tried but today the
emphasts 15 on resection of the ancury sm and its replacement by a gralt

8 The present choice 15 2 homologous =ortic graft but plastic grafts
using Nylon Orlon and Yanyon arc commg into use and it 13 possible that
they wilt be used 1n the majortty of ca es in the future

9 The indications rewsans for ¢ mtron and eontramdications haye been
n“;})}zlc‘(‘ipmre of an abdomnal ancury sm 15 the most common fatal com
plication but with modern techmque and prompt action an mereasing
number of these ca es are being wuccessfully operated upon
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11 The techmeal advances of urgens have greatly impros ed the outtook
for the treatment of the aneurysmt elf but it must be borne in mind that
most of these pateents are o1 er GO y cars of age and have widespread saseular
drease or other malignant disea e from which more than 0% of them will
die withm 5 vears
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DISCUSSION

Dr Watcor 1) Steoto (Fhiladelphia) I mould like to a b Dr Wright sf 1t 1s
true that eurgeons are reconstructing the renal artere  Ca es which I hwe sent tc
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surgeons which hive involsement of the renal arters have vers rarely been as he
sud operattve but I have heard that ome cases have been operated upon with
recon truction of the ¢ renal artenes

Dr Revori M hasearier (Nashville Tennessee) Iwas very mterested m the
figures 1n Dr Wright 3 tables In compirtng the e tables with anctent history an
analsis of abdomnal aneurs ms I made some twenty vears age an interesting fact
appears on the meidence as relited to age

At the present time as vou see from I'r Wright s tables on inerdence practically
all of the casev fall between sixty and eighty vears of age

In eventy three c1 o« I analyzed tuenty years ago at Chanty Ho pital only one
patient was above the age of 1xty five Infact onlv esght of the eventy three were
above the age of fifty five Filty nine were under forty five years of age Stx deaths
from aneury m of the abdominal aorta oceurred between twenty and tnenty five
yeirs of age

The age inctdence at that time certatnly fel] into th it 1n whach one encountered the
sreeulr aneury ms of the aorta

In a goodly proportion of the ¢ n tances there was good pathologic evidence for
siphilis T have wished to point out this difference 1n the age incidence then as com
pared tonow What 1 the meaning of uch a sharp contra t 1 age ineidence before
tuenty veirs ago and the age ncidence at the pre ent time® It means that the sypht
Iitsie wneury m has been repliced by the arterosclerotic aneurs m for obvious
reson —the umver ! treatment of s3phtlis and the inerea ed Iife spin Tmake ths
potnt merely to heep the chinical perspective unclouded

Dr Cuator] Torever (Boston) Iwould like to ash Dr W right how his cimed]
cvidence of portic abdominal aneurysm compares with ob ervation at autop v I
think that perhaps many ea es of athero cleratie abdominal ancurssm go along un
recognized and without ymptoms for minyv yvewrs Hence such patient may not be
een 1n the hospitil 1s often as 1n doctor  offices Therefore uch ca es may not be
I ted n the erdiniry ol 1fiation a 1t appenrs on hospial records and m3y not
appear i ordinary autop v reports unle 1 particular interest was pre ent either in
the mterm t or the patholog t

Dr Tinas Fivitry (Augusta) Iyu t wonderif Dr Wright or anvone el ¢ here
has hid iy experience with an an 1ent method of controlling sy mptems due to ex
ternal pre sure from an aneury m I think the method was first advoeated
by Malpight and it wa commonly emplosed during the eventeenth and eighteenth
centurie It con 1t 1mply of repeate I vene ection Although it cemed silly 2
tried it 1nome eghteen or t venty mirictal le ez e with dramatie remt stons 1o 80
t0 90 per cent of them 11 ting asonga 1 vearor two Vie stmply did phlebotomies
for 2-5 day until the eirculating hemoghinn ddrcpped to al out 8 grim and they
were then lloned to recover spontancdu Iy The pre  ure in the braehunl artery doe
not change T have no idea what hapgen

I emp]s brng this up becau e Dr DeBakey in Vew Otleins indicated to me that
he thaught ths problem of ot domtnilancuts m wa pretty well solved and that the
nest exating development would be i the tharix where of cour ¢ pre ure symp
toms m1y often be ntractat le and not ameng1 le t> surgers

Dr PorerT W WILRINS (Bo ten) T+ sul] ke toa kif there wa |yvpertension
1n the patient who had an aneurs m extending & higha the renal arterses nx;;r

the ¢ who hid it helos that} ant anl ceond did hyperten jonglav adi

" N:xm Je 1n the nstance of rupture> We ordinanly thiok of hy pertension certamly
«::r‘r;:cw :'1":‘ Zt &1 ecting aneury m 2 the mo t 1mpert int contnbutu g factor
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D 3 g o MGuae (Cnermnaty) Ts ould ke to comment <n an wtere ting
P tient with an ertert clerotic aneury m of the 2t dominal sorta Thia 50 year ol 1
1 divdual was operated upon ecay e of the pre e o o2 pul ating and punful ma <
i the pu 1 abidomen five veirs ago At operstim ( re wa 1 markedls dilsted an |
piper thm aneury moof 11 shdominal aorta antginating ju ¢ bela the rensl artery
and extending 1) the pelvs  Iresh and old hemorrtage mn the surroun ing 41 ues
immediately adjacent to the aneurism mndreate t o Jow Je k The surgern desmung
th conlitien irsperatle clo cd the incrston wit! Hut Jong amytbang Needls s to
s1v the progno 1 wa grven to the lamily av}emng poor I wa sgrec Vh sarpn e}
that fhis pitient b done extremely well for the pit five vear yithout ary &
agreeal le symptom  alttough the pilpable sneury mpul ate asvigoron Iy n ever

We have encountered inture ting physreal fisding 10 1 o mate pavent nith
artenio eleratic anetrysmd which raptere I the diagr > 1 of  oth bemng confirmed at
atop v In the e patient 4 oft paljablems feeling ke an inguna) herma nax
talpate Lin the left tnguinal eanal At autop 1 the ma s proved to be hemorrhage
di ecting aloug th vas feforens

Dr F Trestatne Bruuenes Jr \a hville) Dr Wnght mentioned that 1z some
of th e patt nts there wee s veral other aneurysm tn the same [ atient 1 wonder
tflehas een any with aneues ms of the coronary arterie

ey thels patient wha ledaf caronary 2rtery acelu 1oa follos ng the replice
0 nt of the aneurysmal abdonenal aorta with & graft Two fardy large aneury m
® repr eut in the cotonasy arteries Loth of whe hw re very completely 0 cluded

Dx Rosexr L ey (Vew York) [have eenanimterof Blahemore [ ifirnty
avl Imerely want to 21! that wlen for one rea nn or anoth r exciston with re
pltcem nt bas been smps ible a palliative § toce lure con ¢ tiag of the placing of
& constnicting ban 1 exther of ti sue or pla tie ha  erved t Ipfully on oces 1

Us Iaving & Wanour (Clong) [ ind mysel( w the am pre icament as the
1 tmer ap aher 1o answerali of th question I would Fave to give anothes haper
3 think tye que tions whach nere aske | have been  r1¥s most part answered in the
ranu enpt

Inan werto Dr Stroud st1 truptral negeon sre begnming to attempt recon
struesion of the renal arterie  and there have been a fow micces ¢ Putats apretty
UfF cult th1ng to do an? meny of the ca es have not teer sucressful renal falure
Faving d velop d within veversl dase

Sometimes the surgeon 1 confronted with mo t unu val pr 1lems uch a bap
prened with Dr Jere Lord He placed g clamp on the aorta 4t « easonable distance
Yelow the renal arterie  but as cJo e as he thought v ould be  fe 4 te apphed the
clamp 4 new nncury m popped out ju t atove th renal arters probathy due 1o
th eudlen dout le hammerhen § of pre sure which took pla e Tir was amosg d
concerting thing to hive bappen But s uneurs m wa ratber accul r %o he was
atle 20 remove 1t by excr 1on and revision of the wall then gouny, on v stk the onginal
Pprocedyre

Dr hampmeter u fiyure 1 ere of great mterest tou  along withr ary otiers ant
referenc 15 made to bis werk a1 our manu enpt Unfcrtunately Tdidr 1 bave ume
e refer toatan th pre entatnn

One of tte most mtere t1 1g findings ka3 been the ¢t nge ta pathogene v from
#3philie to an artenw clcro 1 ind as sou %oull expeet a co fe p rding crang n
Bxe nerdence

Houever 1n analyzing the seric of the pa € T am ratfer inclmed to tehev that
the fact that 2 man }ad syphili and halan wmeans m wa often con idercd 2 eva
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surgeons which hive involvement of the renal artery have vers rarely been as be
sud operative but I have heard thit some eaqes have been operated upon with
reconstruction of the e renil arterieq

Dr Revorrit Il Kavrueter (\Nashville Tennes ee) Iwasvers interestedin the
figure 1n Dr Wright « tables In compining the ¢ tables with ancient history an
analy 14 of abdominal aneurysms I made ome tnenty years ago an interesting fact
appers on the meidence as related to age

At the pre ent time as vou see from Dr Waight s tables on meidence practically
all of the c1 es fall betneen sixty and eighty years of age

In sevents three cases I analyzed twenty vears ago at Chanty Ho pital only one
patient was above the nge of 1xty five Infact ouly eight of the neventy three were
above the age of fifts five Fifty nine were under forty five years of age Srcdeaths
from ancury m of the abdommal aorta occurred between twenty and twenty five
vears of npe

The age merdence at that time certainly fell into that i which one encountered the
steculir aneury ms of the norta

In 1 goodly proportion of these nstances there was good pathologic evidence for
svpluli T have wi hed to pomnt out tht difference in the age incidence then as com
pared to now VWhat 15 the meaming of uch a sharp contra t 1n age maidence before
twenty year 1go and the age incidence at the pre ent time? It means that the sypht
Iitic wneurs m has been repliced by the artenio clerotic aneurs m for obvious
rea onv—the untver al treatment of sy philis and the increa ed Iife span I make thit
pont merels t) keep the climical per pective unclouded

Dr Cr upt ] Torxner (Bo ton) Iwould Iike toa L Dr Wrnight how hi elunesl
evidence of aortie abdominil rneury m compares with ob ervitions at autop v 1
think that perhap many ea e of athero elerotic abdominal aneury m go along ut
recognized and nithout symploms for many year Hence uch patients may not be
seen i tte ho pitil a often a 1n doctors offices Therefore such e es mey ot be
Ii ted m the ordiniry elu theation « 1t appears on ho pital records and maj not
appe it in ordinars autop + rep rtsurle a particular intere t was present eitherin
the interm t or the pathologs

Dr Trowvas Fisnrey (Augn 10 It wonder if Dr Wright or anyane el e here
has had 1nv experience with un ancient method of controlling sy mptoms due to ex
ternal pre sures from n aneurs m 1 thank the method was first advocsted
by Malpight and it wa ccmm nby em)] vod during the eventeenth and eighteenth
centurie It con 1st  mply of repcited vene ection Although 1t seemed silly v€
tred 1t 1n some erghteen or twenty itractible <1 e wrth dramatic rem sions 1 R0
10 90 per cent of them lasting, 1s lcng a1 verr o7 two We smply did phlebotomies
for 2 5 duv unti) the aireulwing hemegltin dropjed to abont 8 grams and they
were then alloved to recover pontane w1 The yre ure in the brachial artery doe
not chinge I have nordea what hapy n

1aimply bring this up beaau e Dr DcBakey in New Orleans indicated to me(llil|
he thought th1 problem of al domin T aneurs m v ¢ pretty well solved and that the
next exeiting development would be in the thorax where of ccur e pre ure symp
tom my often be ntractat le and nst imenable to surgersy .

e RoserT W VHLRINS (Bo ten) 1 would ke toa kaf there wa hyperten 1ol

¢ who hul wn aneury m extending a bigha the renalarterie 8 op
1n the pitren Tas ads
ho e who had 1t bedow that point ant econd did hyperten sonpla

poed 10t o O tance of rupture? e or linarsly think of ks perten ton certainls
:‘:r";::‘l:lri : s octiny, aneurs m s the most M rtant ecntributing factor



THI DIFELEENTIAI DIAGNOSIS OF MASSIVE
TULMONARY EMBOIISM

Br L WHITTINGTON GORIIAM MDD
PR YORR

There w1l first be presented the study of o0 fatal cases of massive pul
monary embolism correlating pathological and elmeal findings (Iamm
debted to Dr John G hadd Profes or of Pathology at Cornell Untyeraity
for the pravilege of reviewmg thrs matenal )

The cases sclected all showed large ob tructne lestons mvolving the
mam stem of the pulmonary rrtery and one or two of 1ts prinaipal branches
m 40 cases (80 per cent) In five instances the nht branch alone was
blocked and 1n five others the left branch alone was occluded Fatal cases
with enly smaller vessel emboli and nfarcts were excluded

The patients averaged GO years of age (oldest 83 youngest 18) therc
were 20 males and 21 fomales there were 14 medical ca es and 36 surgical
cases The chnrcal diagnosts was meorrect n 26 instances (52 per cent)
coronary occlusion being, wrongly dragnosed erght times and given as an
alternate chagnosis three times There wa« evident difficulty m excluding
myocarial infarction therefore m 11 ca es (22 per cent)

The on et 1n all 50 cases was sudden with signs of <hoch pallor sweating
and weak rapid thready pul e All showed a marked di turbance of re pira
tton some were yanotic 28 (o6 per cent) survived over 1o minutes Con
trary to the statements sometimes made typseal eardiac pamn was present
In mne patrents (18 per cent) substernal pre sure or pain m six and pre
cordial parn in three ‘1here was alse typreal radiation to the left shoulder
minoand to the interseapular region 1n one of these nine cases The embolt
1 all e patients occluded more than one branch and even extended backh
mto the nght ventricle 1n two cases similar to allustration The coronary
artenes were all widely patent m these patients with nunmmal athero
sclero.1s There 15 considerable ex rdence to mdicate that the cardice type of
Pam suffered 1s due to tension on the wall of the pulmenary artery rather
than 1o the hypothetical pulmono coronary reflex throuph the vagus

In 29 48 per cent) of these 50 cases with mas ive embol: there was
dssociated embolization of smaller vessels with infarets all 24 of these in
farctions preccded by days or weeks the final fatal closure of a large vessel
Fmloli 1n «mall y essels do not kill as a rule They may produee no 9ymptoms
wﬂmg extend to the plewra causing the well known axillary pun on

From The Pullic Health Re earch In titute of The Cits of New York Inc
New York Ny
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dence that hug aneury m was on the baws of &y philis This was particularly confa i0g
1 ome other prpers which came out of the South where there were large Negro
wards and a high percentage of syphihis In the light of our pre ent thinking this
conclusion does not hold If sy phules 1s not established 1n the aortic wall as determined
by pathological examination the mere fact that a man has a po 1tive Wassermant
fals to prove a relationship It 1s a po sibility but ab olute proof 15 essentaal for
dusgnoss

Jlegarding Dr Forkner s question of the chimical evidence versus pathological
evidence as)s true 1n many other fields of medicine the pathologist uncovers ome
case of abdominal aortic aneury m which the ehnician mus es If the chaictan
Leen the batting average 1n this I think 13 better than in mo t di eases but 1n
some ca es there 13 a dilatation or a perforation of an aneurysm back toward the
spine and with very httle evidence anteriorly o that one cannot pich up the choeal
mantfestations very easily

Some of these ¢n es have ruptured the diagnosis having been made at death On
the other hand recently we have seen 2 patient who was operated on for a rupture of
his known aneury sm only to find 1t mtact but that he had suffered a perforatson of a
diverticulum of his eolon

The pathological cases at the New York Ho pital were meluded in this serses

Dr Wilkm  1n reference to hy perten 1on and the renal artenes I would not think
you could say that a sufficiently sound tudy has been carned out to demonstrate
thus point elearly It 1s true that a fairly high percentage of the cases Which ruptured
dtd have hypertension and that when some of the renal artemes were bloched
those patients usually had hypertension prior to death But I think thisis an angle
which needs much more complete study than we have given 1t

Pr Findley the purpose of repeated phlebotomy was an attempt to bring the
pre sure down Ope of the patients I mentioned improved n the hospital and we
let him go along for two more sears We did peniodic phlebotomes and also gave
him hypotensive drugs In some of the case 1t seems as If some of the new hyper
tensive drugs 1l react rather stmilarly 1n decompres ing the pre sure tosome degrec
apparently

It 15 worth vhile to try to reduce the stram but as to whether the long range out
look 13 affected I have grave doubts It mis be temporanly ameliorated

Regarding Dr Johnson MeGuire s question about other ty pes of surgery 8 }ou
all know there has been a great variets of procedures tried There have been wiring
and wrapping procedures and mjectton of cf emical substances and various otfer
types of surgery In general the tren! now 1 in the direction of grafts of various
jands I hould not be surprt ed if 1t become more and more toward the u ¢ of sip
thetic prostheses becau e they can be tailored to the need of the patient to a greater
degree and with greater ease than trying to have 1 et up of homografts which fit
every possible need But this 13 omething fer the future

The by pa 3 procedure has been u edin ome ca es but it 15 really just getting
started I thinkat wall be vers Interesting t» xee what the future brings 1n that
ce to the aneury m of the coronary irters 1n comt ination with an
eury m 1f vou have uchacae it ought to Iredrepartcd ance

¢ ca exin the iterature One 1y the way hidsivaneury m

thereate “":fz&z:.‘;;rfn addition to ahdominal acrtie inourwm It 15 an extremely
‘,’i,‘;‘iﬁ,“,,‘ﬁ,“,.m.on e Lmat aceur 1n our sene  although we lonked hird for it

In referen
abdominal aortic an



CHE DIFLLPTNTIAT DIACNOSIS 01 MASSIVE
PUINMONARY DMBOLISM

Br L WHITTINGTON GORIAM M D
PR YORK

There will first be pre ented the study of o0 fatal cases of maswive pul
monaty embolism enrrelating pathologieal and ehnieal indings (I amn
debted to Dr John € Tudd I rofessor of Pathology at Cornell Unrieraity
for the privilge of reviewing tlus matenal )

The cases elected all howed large obstructive lesions muolsing the
matn stem of the pulmenary srtery nnd one or two of 1ts prinerpal branches
n 40 cases (30 per cent) In five wstances the mpht branch alone was
blocked and 1n five others the left branch alone was occluded Fatal cases
with only smaller ves el embol and infarcts were exeluded

The patients averaged U0 years of age {oldest 83 youngest 18) there
were 29 males and 21 females there were 13 medical eases and 36 surgieal
eaws The elmcal diagnosss was incorreet m 20 mstances (o2 per cent)
coronary ocelusion betng wrongly diagno ed eight times and given as an
alternate diagnosis three times There was evident difficulty m excluding
myocardial infaretion therefore 1n 11 ex es (22 per cent)

The an<et m all o0 cases was sudden with signs of shock pallor sweating
andweak rapd thready pule All howed a marked disturbance of ¢ pira
tion some were eyahotic 28 (o6 per cent) suryned over 15 mimutes Con
trary to the statcments sometimes made typical carchac pan was present
0 mine pattents (18 per cent) substernal pre sure or pamn m i< and pre
<ordial pain 1n three There was also ty pical radration to the left shoulder
ntv0and to the interscapular rc gion 11 one of the ¢ mne cases The cmbol
1 all e patients owcluded more than one braneh and even extended back
mnto the nght ventnele in two cases stmilar to tllustration The coronary
attenies were all widely patent 1 the e patients with mimmal athero-
sc’eronss There 15 considerable ey 1dence to indicate that the eardae typr of
bawm suffesed 13 due to tension on the wall of the pulmonary artery rather
than to the hypothetical pulmono coronary reflex through the vagus

In 24 (48 per cont) of the e 50 cases with massive embol there wa
asioctated embohization of smaller vessels with nfarcts all 24 of the e
farctions preceded by davs or weeks the final fatal elosure of 4 large sessel
Embok in small s escels do ot hall as rule They may produce no sy mptoms
wma) extend {o the pleura causing the well known aullary pam on

From Th Iuttie Health Re earch In titute of TH City of \en York Inc
New York & 3
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deep breathing cough bloody sputum and perhaps a fniction rub These
signs of pulmoenary mfarction are often mentioned as findings of diagnostic
importance which pany massiie pul 'y embol It has even
been said that the larger the embolus the larger the mfarct Nothing could
be farther from the truth The lungs i masuye pulmonary embolsm as a
rule show no parenchymatous changes except moderate atelecta 15 and
edema which was in our senes 14 % of the eases Infarcts almost alnays
small do oceur as stated 1n 48 per cent of cases In our series of 24 mfarcts
only 11 (46 per cent) were diagnosed correctly cliically At autopsy 12
(20 per cent) small silent infarcts were found with no oy erlying pleunsy

In the 50 cases studied bloody sputum was recorded only three time
friction rub four times and axllary pamn nine times Thrombophlebitis was
hagnosed chmeally seven times and found at autopsy n 30 cases

We see clearly therefore that there are two distmet types of chmeal
reaction to the lodging of an embolus in 2 pulmoniry artery Embolism
and mfarction are not svnonymous terms The symptoms produced will
depend upon the size of the embolus 1ts consistency  the size of the vessel
oceluded the degree of obstruetion produced and the speed with which
closure occurs

No disease 15 perhaps more often diagnosed meoriectly than massie
put bol There are reports m the hiterature which
indicate that an accurate diagnosis 15 made on the average n about 50
per cent of cases This paper will endeavor to demonstrate why there 1>
such & high percentage of error and what 1f anything can be done to
reduce 1t

Until Herrick st lassical eontribution appeared in 1912 sudden deaths
were almost mmanably and erroneously ascribed to pulmonary embolism
or to o called acute mndigestion  Since that datc the pendulum has
swung in the other direction and sudden deaths which occur at the pre ent
time are prone to be attnbuted to coronary occlusion While the differentia
tron of massive pulmonary embolism from eoronary occlusion may be rela
tively wumple i certam i tances 1t may on the other hand present the
greatest difficulty because of the stnhing similanty of the sy mptomatology
1n the two conditions Massrv¢ pulmonary embolism may be ushered in by
wuusual symptoms leading to various diagnoses buf the greatest number of
incorrect diagnoses m all enes reported s ol e myocardial nfarction

In 1934 Churchull while discussing the phy sical examination of pattents
swith pulmonary embolism aptly pomnts out that 1t 15 exceedmgly difficult
to find an adequate chmical analy 15 of what really takes place  The sudden
unexpected event of impending death 1n n patient who 1s well on the road
to recovery after a surgical operation tends beeause of ats tragic miture
«tg color the obseriations with naccuracies
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I ~pitc of the dearth of sccurite comprehensine exammations of such
patents therc ase fo be found m the bterature molated e reports which
contazn one or more of elaven different physical wgny

“The distension of the pulmondary artery 10 masas ¢ pubmonary embolism
fae heen welt establiched by expenmental Iig won m anmals and by divest
observation upon patients subjected to pulmaonary embolectomy

In epste of the fart that Tarsthner® who veported the fiest succosful
cmbolcctorm w1924 desenbed two wmportant phy seal signs vesulnn,,
from acuate pulmeoniry hypertension 1e  w shueply aceented second put
mome sound i nn merease of easchine dulhness to the nght Hittle attention
was pad to these m the dignoss of puimonary embolist

\pprovimatels clesen years were toelapse honever before Mo mn and
Whitet made thetr outatanding and Qassteal contnibution to the duguoss
of pulmonary embohsm [lus appeared 11 1935 untter the now welt knowsn
utle of  \eute Cor Pulmonale  Shthough thes paper was the hirst to e
1ablssh defimtely the salue of the elertrocardiogram s the dis, aone of
pulmonary embelism 1t nasabo the first pubhieation to desentbt adequately
wnd to omphnsze the importance of Mot of the phy acal wgns which may be
uxountercd m this conditton Fhe ¢ were pulatian o the sceomd left
mterpate  w accented pulonsiry second sound a pvnde- or pleure
pirreardsal fuction rab distended jugular vems mereased casdiae duliness
to the Tght of the sternum and & gallop shvthm best ho ad at the pul
mome wea,

Pubation m the coond left mterspace may alo be scen m congenital
hoart discase n mutral stonoss e 430vza s disease {pnmary pulmonarn
astenowcleross)  andt powably m yury thin dhosted  normal yournsg
mdss whiaty

\ greath accented pulmonary se ond sound was hrst recorded m two
¢ees m 1813 by Schumacher * whe emph vzed sts mmportance i the dl
ferentiad s gnoss of massie pulmosiry embohsm when considerng,
cmholectonny Teft ventnicular fadwre may @use accentuation of the
patmon ey steond <ound but 19 usualls sceompamed by bilateral basal
rals of edema In the early stages of wassri o pulmonany (mbolism there
are ot ees wiluss ovet an wfarct which ss apt to bewmlateral

The presetice of + pencardial frction sound which tends to be log wted high
on the kft de of the ehicst may ca ¢ rat confuson m the diagnosis
e twecr primen ey embohem and myecandiad mfarction unicss one hnows
that o p endo or pleuro periardial seratehy sound may occagornally oun
i e e pudmon ey embolian The author s personal mtercst w ths
phy el gn dates 10 1020 when a siin w ot seen with substernal pun
pencundut fracticn b and BRC chmes The dhagnoss of mvec asdial
mfarction ¥ miade unce an nury vo the femoral vem by o bupe papts
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ook hnd occurred thiee wecks before death the posstbility of aceidental
death and double mndemmty life msurance was rased as an argument for
obtammng an autopsy Post mortem showed pulmonary embolism and no
adence of myocardial mfwction  fhe puzzling fact that a pereardil
friction rub had been heard m this and ohe other patient was not fully
evplamed until 1935 when McGmn and Wiite * havin,, detected 1t m two
of their cases suggested that 1t mu ht he due to a murkedly dilated pul
monary artery rubbing, agamst the poneardium

\ systolie murmur accompanied by a thnll at the pulmonie area was re
ported a9 carly as 1882 by Latten ¢

The mechunsm by which sueh a murmw 15 produced would appear to be
v partial stenosis of the pulmenary artery cau ed by the embolus In those
rare cases wherc a long coled embolus extends from the nght ventnel
through the pulmonary valse mto the main stem of the pulmonary artery
1t 15 casy to understand that o <y stolie murmur with « thrll might develop
due to stanows and that perhaps also a distohe murmur of pulmonary
msufficiency might be detected Itten de eribed both of these murmurs m
mnssive pulmonary embolism ¢ w ed by echinococeus ¢ysts

Lhe diastolic murmur 1n massive pulmonary embolim first descubed by
Titten has been confirmed by only one obscrser—Emar Rey 7 m 1929
Rarschner ? 1924 behicved 1t might oceur but never deteeted 1t m 1 case of
massine puimonary emboll m

The terscapular bruit has ncver bren teported m the hterature Dr
Ceorpt P Herrmann ¢ Protessot of Medieine at the Univeraty of Texas
1s entitled to the credit for first reportin, this findmg m 2 patient and for
explamnin,, its mechansm He su,coted that 1t 15 due to a rider thrombus
found at autopsy at the bifurcation of the pulmonary artery Lhisob (rvu
tron was confirmed m the patient by another able dimean Di M R
N\ejmanick

I am indebted to 11 Harmann for the followin, report and for the
ptrmussion to publt hoat

4 2 vear old wotnan w s oparated upon for reparr of a large ventral

hernia After 24 hours sudden extreme dyspnea developcd with re piration
30 s of hock wnd death 43 hours Iiter Sputum was shizhtly bloody
on the 2nd day but no avillary pam  pleural friction or phlebitis were
preent A defimte systolic bruit wis heard m the back hetween the
seapulae

\utop v showed a muas e embolus hiling the 1 ht pulmonary artery
and (stending nto the branch supplving the nght upper lobe  \ pho
ph of thix embelus 1 st 15 hown m hgure T An wmfact was
1 this Jobe of the lung, Thrombophlebitis in the night femoral vein
d 1he coraniry arterics werc widely patent with no selero s and

to 1|
present o

was foun
no evidence of myocardial fibro 1=



PIFEFREVTIAL DIACNONIS OF PLLMONALY EMBOLINY n7

the dinum bed (xpansion and riduced ve pir dory murmur when an
embolus aby tructs cither the bt or the left braneh of the pulmonary artery
alore has only becn deseribed by onc ob arver vz Fichelter *in 1932

When the right heart fuls in massive pulmon vy emboli m the detection
of inereased cardeac dullues to the rmght of the sternum s a physreal 150
of upreme mmportance Schumacher * 1913 Iurschner 81924 and Ml mn
and White 1193 all refer to this physiea) ago

Fu,orpement of the neck vems represents mportant evidence of rght
wled heart falure Whate ob erved tt a six of ba cepocted cases of pul
monary embolism

A gallop rhvthm heard mo t di tinctly over the second and thued lft
inter pace nas de crbed an 1935 by Mot mn gud White ¢ They obserod
this agninca ¢s2 4 8andYof tharicport Iwo of these patientsrecovercd
0 1t 19 impossible to state how large a ve «f must be occluded m order
1o produce this sign The one c1 e (#4) whih tame to autop v howed o
fazge cmbolus at the nfurcatin Case #9 whuch had <evere ub ternal
pam and oppre on dying in 217 hours did not come te autopsy althouh
the ehimical picture was that of « major hranch occlu on {1 es ¥2 and
¥8 whiech recvercd may h o had temporany ocche won of o major hranch
with ub (quent brething up of the cmbolus nd passage onmard deeper
mto the lung It 55 probble that gallop rhythm ocours for the mo t part
with obstruc tion of the masm ~tem or the miun branches
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hook had occurred three wechs before death the possibilty of acedentat
death and double indemnity hie msurance was rased as an argument for
obtainmg w autopsy Post mortem showed pulmonary embalism and no
evidence of myocardial mfarction The puzzling fact that a pencardial
fuietion rub had been heard m this and one other patient was not fully
explamed until 1935 when McGimn and White * having detected 1t 1n two
of their cases sugpested that 1t might be duc to a markedly dilated pul
monary artery rubbing agamst the pericardium

A «ystolie murmur accompanied by a thrill at the pulmonie arca was re
ported a~ early as 1882 by Iittens

The mechantsm by which such o murmur 1s produced would appear to be
a partial stenosis of the pulmonary artery caused bv the embolus In those
rare cases where a long coled (mbolus extends from the right ventrele
throuh the pulmonary valve into the mam stem of the pulmonary artery
1t 15 easy to understand that a systolic murmur with a thrill mght develop
due to stenows and that perhaps alse 4 diastolic murmur of pulmonars
msufficiency maght be detected Titten deseribed both of these murturs in
massne pulmonary embolism ewsed by echmococcus eysts

The diastolic murmur m massive pulmonary embolism first described by
Tatten has been confirmed by only one obseryer—Emar Tey 7 1n 19°9
Turschne: 3 1921 believed it might occur but never detected 1t 1n a case of
massive pulmonary embolism

The mterscapula; brt has nevar been reportd in the hterature Ih
George P Hertmann 3 Professor of Mediane at the University of Texas
15 entitled to the ercdit for first reportin,, this findin, 1 2 patient and for
cxplammny, 1ts mechaniem He suggested that it 1s due to a rider thrombus
found at autopsy at the bifurcation of the pulmonaty artery This observa
tion was confirmed m the patient by another able cheran Dr M 1
N\ejmantch

1 am mdebted to Di Herrmann for the followin,, report and for the
permusston to publish 1t

4 52 vear old woman was operated upon for 1epur of a larpe ventral

herma After 24 hours sudden extreme dyspnea devcloped with re piration
o0 <ians of shock and death 43 hours later Sputum was shhtly bloody
on the 2nd day but no asilfary pam  ploural friction or phichitis were

present A defimte systolic bruit was heard m the back hetwecn the

scapulae
Autapsy showed 2 mas e embolu fillmg the nght pulmonary artery

nding w0to the brineh supplyvimg, the nht upper lobe A pho
¢mbolus m sttu 16 shown m figure 1 An nfarct was
be of the lung, Thrombophlcbitis in the nght fcmoru van
ary attertes were widely patcnt with no sclero s and

and cate
tograph of this
present this lol
was found The coron,

no evidence of myocardil fibro ¢
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porany sharply definrd radiotucency found eardy in small pulmonary nfatetton It
eem quite logreal that 1f the pulmonarsy artenal bioed flow 1n a small ve el
uddenly of structe | by an emtolu  the pulmonary parenchyma normalls upphed
with Food tut now depnive I of eirculation wouli be for 2 I nef time more ra hi>
Tucent than normal In one or two tn tances I tave fanere] I have e¢en th same
thing with post mortem proof of small emtols m
Cclonel Carl Tempel at Fitz immon Sty I pital howed me a patient whotad
had a large em! ol m of 1 man br nch of the pulmonary arters with unaval for 2
hort perio { >f time During that period of urvnalx ray preture of b1 che t showed
an amazing difference 10 the ra froluceney of that 31 lue to lecres el llooi fi w
through 1t compare | with the other tle
Iwoult ke toa k Idr Gorhm if 1n any of the urviving patient with 4 t Jock of
1 o1n yulmonary artees on ne mle did he ee pdmonary tuterculc &+ ub e
qiently develop on that ide
Scott Hanton and O on did yme extremels intere ting experiment ty«h w that
in rea ed oxsgen auppls to a hmited part of the lung led to rp1d progre 1 n of
tubercule 1 1 that place The ¢ experiment were done on menkevs witt higation
anl/orana tome 1 ¢f v tem ve el tnpulmonary ve el hefore ani after intr
V1 ouoang eton of tuberele bhaailh
S m hiteen ve rago [1ala patient with exten tve pulmonary artencven ot
aneurs m tlrougt out one lung Synce | neumonectom wa refu ed tle munl ranch
of the julmonary artery tc the ngtt lung  as ligated He made a nice recovery to
‘e ome ten vear later «f pulmoniry tuberculo 1 apjarently starting and pro
grex g en lout tedhh mo ¢ ver [y in the nght Ling  hueh had Leen getting pre
«amibly aly well 0x3g nated tloo I thryugh the Fracl1al artene
Dr FrRy 35 C Woor (Thiladelptra) 1 have been ver much intere tel ever
mee I'wa nme herl cheol antt s tole murmur which arpearintle e 1 d
or tlyrtleft interspae sy t le Trememterthat I tollthaton ¢ftle floul
murmr wa o functiondd murmonr anl notler e whiet Teoulllar |y
wt  rgante {t }th red me con ler blv
Tranacr  aratberinter tngpo H explarationore im 1y ecerdent | o
Iwasdosg  me operstion n 4 log coroname Ti dog tarte] gettu g extry
v toles wy I put my tetto cope nthe hewrt t ee wlat t ourdellh Whit [
wa | tening ¢ 1 ul v Ol ¢ mummur appeared Tlen I foun! out much to my
wtere t that this murma ¢ ult b produced In the elg of the tethe cape ver
lightly 1n lenting the pulmont  arters The minute I rel evel thiv pre ure th
munnur ds af peare
1 therefore have u pected tttlougt Ihaveneverprosel t thatth  Junctional
pulmonars 3 tolic murmur in votng peof] who have no heart 11 a e due 101
i elightls in fenting the pulms 7r 1 fers heew ealm  tall of tho e+ mng prople
re flat che ted If vou look very earefulls m uch pat ent «n xpirst on  ou will
e apul att nn b gred If the patient take afulllreaet ar IF 11t the murmur
It g pear
Thi mumarsallal het arl jo F duetoa imfarme h mvm af the put
mon roat ot dilatelanla wap agng on a nt
Teomlr i ome fthe esy tohe murmirs lear] after [ulm nar embcli m are
nt % toa ute dilation of the pulntonars srtery ich  ue 1t topre  agam t
the thir b ab
DrI& v S Waient (New York) Twortllket o kDr € rhamfte ould
telu Emm nyof th eemtol  Fich were fat il were preced 11y preve u emhols
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The fact that a portion of a large embolus obstructing the mamn stem
of the pulmonary artery may be broken off and passed on mto a smallet
vessel seems to be indicated by a unique observation of Turschner® in 1924
While observing a patient apparently dyin, from massive pulmonars
embolism he noted that a red artemal nave seemed to pass suddenly
over the pallid evanotic face for a few moments only A short time later the
same phenomenon appeared a second time The evplanation given was that
a dislodged piece of the obstructing embolus temporarily permutted an
additional amount of freshly ovygenated blood to pass through the lung
to the left heart from whence 1t was pumped to the patient s face

Although many of the foregom, signs have been seen and recorded
by competent obscrvers at various times 1t has been mmpossible for me to
discover that anyone has urged the systematic search for them n all cases
of sudden death

Until this 1s done and thar presence or absence recorded we shall not
know thar true madence and mportance I <uspect however that a
lugher percentage of correct diagy of pull ry cmbolism could be
made if the cleven uigns mentioned were routinely sought for Perhaps m
order to fix this wdca in the medical mind we nught mutate it Walkam
Osler s catchword of the renal sextet in nephnitis by calling these sign

The Embolic Eleven

R FI RENCLS

Hermicn J B Chumcd Foature «f Sudden Ob tructsn of the Corontry Artene
JAMA 55 2015 191

Cntromten F 1) The Mechumi m of Death m Ma tve Iulmnars | mbol m
Surg Gyn L OF t 89 513 1934

Rorscnngr M Fin durch die Trendelenburg che Operation geheilter Ball von
Trabole der rt pulmonitis Arch f Rim Chir 783 312 1024

MeGiny SYLVE TER avo Wit Pact D Scate Cor Lulmon e Re ulting Frem
Lulmonars Imtol m Tt Clmical Recogmtion J AM & {0, 1473 1035
Senuvacier DR Beitrage zur speritiven Behandlung der Tungenembolien
Arch f Khn Chir 107 818 1013

Iteres M Ueber Verengerungen im Stromgebiet ler Lungerctence ul cr doren
Jolsen nnd die Moghchhett die cthen wahren de Ieben su diagno ticiren
suglewch em Butrag zur Tehre von der ungleichzeitrgen Cantracticn beder
Herzhammern Berl I Yochn chr 19 475 188

har Traan Die Pmboliesperitionen auf Grund der Bi hengen 1 elut rungen
Frgeb der Chur @ Orthop 220 1 107

Hermstins Crorcr | (Ler onal Communication)

Licueuren G Die Operation dr Tungenemt shie nach Trendclenbuig (Bercl t
et dic bn her | ehannt gewordenen und acht weitere Lalle ) Chirg, 4 °09 1937
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£sJ VWamine (Denver) Dr Thoma cme yeur 1go 1 Sewdinave o 1

i
ba Iv L culed attention tc the rcentgenographic chingr  n tem

think 1t ®as Westermar
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Inan wert Br Wnght «que ti na tolw man of the fatal fulmcnary em
bolt were prece ) d nith cltnically {etectatle maller embol (1n other word awarn
g emboli } or whether on ailopsy they howelevii nee whict ugge tel that
there hii been previou emt T which might Fave heen a warning if they Fad heen
preh lup Dwoull ay there were twents fourca ¢ «f snfarction n the enes of o)
patient  There nere eleven c1 @ which were hagno-e ! chiniealls becau e [ throm
Forhl bitr or beeau o ¢f pleural pun or Hlonds [utum in two or three in tance
Bt th re were twelve sl nt infaret <f the twenty foir which nobody had even
u prete ] and the ren «n they 11 not su pect them was that the were not 1 rge
en ughtoexten!t)the pleurs to¢au e pain anlthere wa notloody putumrar el

Inan wer ts Dr Crage (ue ts n Whi 1 thi tvpe of of truction of the put
monars arters >mu hmy e thal thana imple ob truets n by the urgeon when
tedw«a pneumonect my that1 Fe cun ocelude the arters and the [atient eem
to g t thr ugh that perfectly well or  metimes that ta been dc e with a lallon
i the patient urvive I woullsay thatat ka teen hown expenmentally that
» uhave 1o ce hude about "3 1o W3 per eer t < f the j ulmonan arteral oareulation in
orlrtoc ue i ath

Dr Tachmon ! Me re ¢mesewr ag at the I ockefeller In titute did ome vers
infere ting experment 10 which he [ laceda uture abrut the pulm nar artery of
sd g thewel eltteclest sl )y julingentle nture b oconldpr luc alltie

sgns [ pulmonary emt himerd le th

{diln tenterint tle pue ticn fthe meckam m of pain ani the mectam m of
Latt  hicl are realls th antere tingpart which thy  tudy 1 Jeading u to Mamy
eartiologr t fo | that the  patient die beean e tt re s ar flex actior upon the

> mary areutatt nobat s Ioal Ratz work i I ate that the vagal filiers are
llators v th rthanc o tnctor anltlerct mese s gonleviden to Fov that
tte gl tern 1) un whiet the | tient have I velop not n 1reult fampur
cotonary carculatt n tut be 1 of ten s 1 atk yall ftie rtes

In1y  aGermaninve tigstor Lichelte operatelon reofth ecaes frulm)
nar emb hmunlerloc 1 tne th tawhil tF patient s © newou  he palpatet

nigullelth pulmor ry arters unithe pitient complamedof ot tern tpunani
tre ur Hetl ught thatyrt th th pun a duet Wanldelnu g which
tretet gonth sall Sty jutenos ible trat ne might unlertake an expen
mental appres 1 ¢ tht 1rotf mwhict Inould ke ¢ d oneday imilart wo h
I Wilsearsag nth r oy ve el Iy jutt ng tnlrectional t n 100 on the
wallantp oving th tvot  nprolice h art punty ten 1on wathott s ¢k mia
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which were recopnized etther cimeilh or could be deduced from the patholopicil
atudies

There are figures whick are of ome interest in regard to thi  Following surgieal
operative procedures if & person who ha o recogmized embolus recenves no therapy
to combat future embolt he has at out 4 20 per cent chance of dying of 4 econd or
third or other pulmonary embolu  The e figures vary from different elintes but i
most chime which have madea tuds of 1t they are cf ome significance

That lead ta the net statement which vou might surm: e I am ,0ing to mate
De pite the fuct that T would hike to ef Dr Corhim s eres enlirged wnd studied
further I am even more interested 1n tryin, to prevent it from becoming larger There
15 1ncre wsing evidence that particularly tn patient whe have hd repeated thromb>
phlebitis n hi tory of pulmonars emboh ¢ vert <cmmon This occurs especnlly
following urgery 1n the lower abdominal 1rea — uch as hermorraphy U ing, anti
coagulants properly makea 1t o ihle to do a pretty good job prophylactiealls

DR 1 rnesT CRratcE (Chipel Hl North Carolint) Iwould hike toash I'r Gorham
1if he ha iy thoughts upon the rea on the ¢ emboli are o much more lethal than
the obstruction of o imilar 1rters by the surgeon when he does a pneumoneetomy
or by the expenmenter with the mtieduction of a balloon One can eb tnut an
actery apprently without much ser us effect by etther of the e method

Dr A Carrron ey tENE (Cleveland) Ithink Dr Corham s tatistacs 1ndieate
the importance of the emergency which 1s created by one of these pulmonary nct
dents The fict that o mam of tle patient have died within a perod of hfteen
minutes certanly speaks for it elf

I believe kis ob ervitions 1l o pomt cut a weakne 11 our teachiny, program for
re wdents Certanly when one of the e weidents occur  thing  rapidiy degenerate
into utter confu ton and thy probably 1 the explanition for the 11ch of de cription
of the phy 1e1t signs which 1re present prior ts the patient  death Often the chief
of the ervice gots word of whit ha leen going on with i announcement that
patient has expired

It eems t» me therefure thit we houl! empha 1ze to our re idents the fact
that these physieal 1gn are pre ent unlthat it 1 worth while t+make an effort to
record them

Dr I WartTinetos Goraay (InCls ngy Dr Wanng yourcommentwn whether
we found tuberculost m ny portion of the lung where there was o thrombus ocelud
ing 2 major branch or on of the subbz mches 1 that 1t?

Dr Warrse Iither was and of ¢ urse 1 2 long urviving pitient It tikes 3
Little time fer tul erenlowt 1> develap

Dr Gomitas Of conr e Iwa  tudying pitients who hil ma 1ive emtoli with
major ocelu 1ons 80 per cent of them were i the mamn «tem and the night or
left branch 1n 1ddition So the verv 1 e vou are i juinng about [ diInat tudy
1wt put tho e ta one aide

“There w15 no taberculo 15 however i any of the e 50 ¢3 ¢s whick died su { fenhy
About, half of them had m additin m 11 emboli with nf ucts it half of tho e
infarets had not 1 een diagno ¢ (

s Wood pake aboat the dilitatisr «f te pulmonars arters T think without
doubt the murmurmis te explamme] nthe bast of hlitation Just as m younker
penple the second pulmonars heart ur 13 1 uder than the iwortte econd up ty
Mrerse af eighteen year  xane w uld cxject m tFe thin per o ¢ jecially 1f 3 m

he hght m a proper direets n and make 3 few hittle ero hatele  with your
PN gpn and then look earefully at the econd left sntereo tal pue th ty w
;Tg'x'ff"ﬁfmu \ton whieh otherss & veu might rewdity my



INDFN

D mdieates remarks i di cu

s ater  #olute
i the dog

ternethy Thendore J
and cell exchange
plenral flm 1 D 56

ACTH n treatment of j neumomty 10

Ammonty mportance i hefatic comn
190

An v m al lominal nortse reof enmg,
the cue of Wepht Trving, & and
A\ nvitation) Uridanets I nrique
and Wnght Barbiea 913

Hillings D 71

Finiles D 230
Forkner D %0
bampmeler D .30
Teww I 231
McCuire D 231
Stroud D

Wilkin D 20

Ant rior Iitutary In uffeiesy a tuly
of I8 rae Tucher H St Cesrge
Jr and (1y iovitation) Wa fe Frink
4 aniTal ferrn [ atel @

Bean ) 23
Bursell b 3
hing 7 23
Tuken D 23
Nichol on D %3
Roe n 73
Thomy D 23

Arm trong & Howard Jr Finh g rotem
elema lue t>d fiu e abnoimalits of

ajdllary pesmeal thty 5)

\tlma tle mechany m of a reflecte |
b the re ults of treatment Racke
minn T aner M

Biling D 114
Bunge D 14
Tawrene D 114
Jevs b 114
Falmer B 115

B tger The Icre 1 jreumomti
follswrng a g iration of eri le o1l an [
t tratment 1 te ord | ormone
D m

ton

water olute an1 cell exchanges in the
dogs 11 ural flud D of
Ban Walllam B anterior piturtary
mufficcen v a tnh of INere D
7

tulie of ;nt tteme a0 metil¢
hm 3

Bilng  F Tremame Jr  eftect f
venott  huni wrgers on hver func

tion 10 patt nt Witk p rtal biyer
ten n D10
mechin m £athmya refl etel by
the re ult of freatment D 114
reopening the ca ¢ oF tle ablominsl
aortic aneury m 23t
Bud | sarl B memonal notice on

Jone Thomi Duclett e
Blatomeot a & came of ) ne
dieeo

Rril diere and tre  phen m s
i

Bres 2 Tlomu Mel the death and
re wirection of tle tul erele 1 1aaily

L
Barke Hugh 1 vater olute and cell
exch 1ges 10 the loy  ploural i nd

46

B ge Walter 5 the mrchim m of
athmua reflecte 1y the rc ult of
tr tment D 114

Bursell ¢ Sidney wten pitwtary
woufficiene 1 tih T IR e ¢
nn

Cynllin permeabibt bigl  protem
elemsdiet |ffueln rmahty of
Toircae Eondll Jr owml Am
tore S Hesarl dr %)

Ty b
eredl 8 71
Thomu B

€31 RibuwlB ot eff et of ven
hunt arpery on bver finetion an
patient  ath portdd @ operte 1
Do



PAPERS READ BY TITLE

Gumma of the Aunculo Ventrreular Node By Albert Wemnstem and P H
Lampmerer and (by invitation) T R Harwood Nashuille Tennessee

Lhe Use of Corticosterords m Chrome Liver Dicease By Chester M Jones
Boston, Massachusetts

The Effect of Antibiotic on the Susceptibility of the Mouse s Intestinal
Tract to Salmonella Infection By C Phillip Miller and (by invitation)
Marjorte Bohnhoff M S and Barbara L Prake Chicago Ilmors

Hospitalization 1 the Coal Fields of West Virgima hentucky and Vir
gma lhe Memorial Hospital As-ociatron of hentuchy Inc By
Gordon N[ Veade Washington D C

A New American Medical Center at Shiraz Iran By Claude E Forhner
Boston  \Massachusetts

Alental Illness Its Extent and Importance for Physiuans and Citizens
By henneth E \ppel Phladelphia Pa  and Damel Blan Wash
mgton D C

Osteomalacia mn a Patient with Iatent Steatorrher By Charles W Fuller
ton Montrcal PQ Canady

242



™R

Stopar res o baperter 3 0 16
ihperten son twa hiad  of
Twatler Thomy 14
Juhen D18
Merell 22 18
Hygn rroad by perten ton 163

Fimsb

Infecticn exant! m i5¢
Uland of fangerhan i man the rely
tion etween ayp rn ¢ und Fcka
viargf Fuken T DD W aniiher
W Wagllwe 1
Rot B S

Cre ser M the off ¢t { venon
hunt arpers ou lner function tn
yatient witl p rial hporten on

Jon

®
Th wa Ihchett mencaln e
IyBAA L i 8F b

don

hampmerer T didpt B mop sk the
eoe {the at fomural o rtie men
oW
frora Rucharl v pucum mar Dlleyssg
ryuati n formle uland ot tredt
miut by terebtorm ne D3N
hifna fie weee fub homoke ol
tatim i an cleatcal tan M o)
Sohn L oand 1y 1 witwan Hhee
au H Hurtvelt Mar v o g?
ind Culd Barren 1 10
Sew DL
Wanng B 13
Waod B 12
hang 3 hs T anteriar {1ty tan e otk
wnev « b fi8m DB

Easgne 3 ha the me fomm f
wthma s wofie teltetter Wt f
tr atment H 114

Levs Rotert] Vighyroters demedae

1 Wffa e dnermibty  f esp Har
§ omestady B
m ohm Tatimaa g fietel by

ther uit  ftecatment D 134

7 op ning theca  of the at dominal
wrhe ey v m DY

V1 twte o teellechng
Pg bw i fwl D o

the

24
Fihenthdd Jo th 1 Jr  tide o
past th mse serd metafchom
Ly
1user function Following \enon  Yunt
urgen 0o
Tuken Fran: D W antersor pitu
tary s ufesenss r o tah of 18
cres DB

velsticn tetueen app arince aud e
thave ¢ £tte Tand of Tragerhan
mman 3

ty bl afreeafbagerten sin D18

e 1

Aartin 1 ele trofvte  vater nl
ney gen futed wdion in imuco 1 and
my eutary [ haman  tamach wnf
cln2

Wilme F b onoge penng, e v
af th ¥ Tmsn 1a by goeurs m
P21

Mea e 12}

Vemerl ed 1095 5§ 5 fnra luate jret
fem { bvTH ma Hean M Jr
sty

Merrifl Jobn 1 hep stie « my £ 1

tid pratcm e fom ¢ due 1o ffy e o
vopmliss )l perms bality
b

moe $38 omosras g} ntats b of the
frlnev 2 cnadensreal twin 30

1 haml o rensl havperter tor B
ts

Mietek Geo ge S 1t
Tost uges
Jatent vtk g
n e

Muex nimmedln (flomap tom
athoand OF ool (et wader
md mtzog 1 s tndat van Mt
ol

Ahcaucwfectimg ttu bl o b e
duets Trn Ihmd 2 iy
wytata arlu thy §Fohe ot

Bomd Do

Egtow O

o ram &ouR

Sotohoam

Sosth 2 W

efie 1 0f v b
n Jsves funetism
tt tngertes aon



24t

Chickenpor 154
Cirrhosis of hver and hepatic coma 181
Cocerdiondomy conis s 2 cau e of bone
dieae 97
Coma hepatic Delp VMlablon and (by
vitation) Calkins W Graham and
Veber Robert W 180
Ilhs p 195
Nernll D 196
Lalmer D 19
Wolf D 19
Con titution and by lans xxx
Cort1 one 1n anterior pitwitars 1n uffi
cleney 19
Craige Irnest the differentral diagno 1
of massive pulmonary emboh m [

Cryptococeo 1s a4 c1u e of hone dis
case 91

Cuchoa spit 139

Cushung + syndrome and diibetes +

Damel  Worth B clues to hotter un
derstandiny, of the nature and treat
ment of certam infectiou diea e
D 130

Joint and bone di eq ¢ due to myeotic
nfection D 102
Delp Mahlon hepatie coma 180
the effect of venous hunt urgery on
liver function 1n patsents with port il
biperten 1on D 210
Dermal reactions 10 infectious di ed e

Iheae certun nfection  clue to
better understinding of the nature
and trcatment of VWoodward Then
dore I 116

Damels D 130
Fisher 2 131
Wolf D 131

Dver W Wallice the relation between
appearance and behavier of e
1 tands of I angerhan 1 man 1

I dema lugh protemn 57

1 geberg ltoger O Jomt and bone &y
e2 o dne to m cotic infection D 101

Fllis Dumel S hepatic coma D 19,
{he effert of venou Funt nreery on

INDFY

liver function in patients wath porta)
hyperten 1on 198
I mbolic eleven n pulmonary embol: m
S

Imbohsm massive pulmonary the dif
ferential diagno1s of (oarham
Whitungton 233

Craige D *10
Trnstene D 240
Wanng D 238
Wood D 230
Whght D 230

I'mer on Kendall Jr lugh protem
edema due to diffu e abnormality of
captllary permealnlits 59

Enders JohnF observations on certan
viruses cnusing exinthematous di
et esinman 14

Trostene 4 Carlton the differentnl
diagno 1 of ma sne pulmonan
emboh m D 210

I xinthematous di ae 14/

Fulkner JamesM the deithandre ur
rection of the tubercle bacillu 1
13

Findles Thoms 1eopening, the ca e of
the abdominal aortre aneurs m 12
30

two kinds of renal hyperten 1on 144

Finnev. Wallium Iarker Jr  memanal
notice by Tromas Henry M Jr Al

Fiher Y \urrav clues to better under
*tanding of the nature and treatment
of certun infection dieies D
131

Forkner Claude F reopening the ¢a e
of the at dominal aortic aneury m
n %

¢ merulonephnti  treated by hem
tran plantition of hidney 16

Cordon W1l on lecture 166

Carbam 1 Whittington joint and b ne
leae due tr mieotic nfectm
Doy

the differential diigne 1

pulm nary emboli m 233

Crabm John Tt poeumomtr foll swing
n piraticn {erale o anlat treat
ment 11 term 1l rmone 104

of ma ave



INDEX

d ath an ! re urrecticn of the tuberele
bacillus D 13
Migh | rotein edems due to diffu e at
normality of capillary permeat ility
b1
memcrral notice
Parker Jr xh
pnenmomiti  foll wing a pirati 0 of
erule ol an1ts treatment | v ster
o1 hormone D 111
protlems of j stgrad ate m heal
edicatior yre tlent adlre s xly
Thirod 1n anterior mtmitars in uff
cieney 1)
Toone L1lam D jomt anltone di ea e
due to my cotic infection 91
Tutercle facillu  the lewth :nlre ur
recti nof Willi Henrv & anldiy
mvitatidn) v o diviere H AT Vel
vin Irene anllorng W W 132
Brown D 13
1 ulkner D 13
Shavlem D13
Thoma D 13
Tucker H St Ceorge Jr anten ryitu

n Binnes Waillam

stany in uffcrency tuly I8
e
tube «f prt tlem wil metat
Lm D

T pk 11 fever 1l tron (f relap o to
ctem therajy 127

Veno1 hunt urgers In

Viru es can g exantlem 11 1 cac
w oman ol ervatin  n §nder

John F 11

47

Wanng James J ranlom notes ento
mologreal 139

ifferential d agno 1 of ma. e qul
monary emhol: m D 235

ucce ful homotran plantation of the
hiln v anan dentical twin D 173

Wilkins Pobert W reopening the ca e
of tte ahdommnal aortic aneury m
b 20

Willi Heary & the death and re<urrec
tion of the tulercle tacille 137

Wolf Stenart clues to hetter under
tanding of the niture and treatment
of certmn infectiow diea e D 131

Iepatic coma D 1%

Wood Francis C  the differential hiag
Ww of ma rve pulmonary emlo
tm D 239
ucce sful homotran plantation of tle
kiIney wan1lenteeal twin D 177

w ter xolute and cell exchang tn the

d g rleural fud D 50

Inard Theolo ek cluestolett r

under tanding of the natwre and

treatment  of certmin nfection

hea es 116

ater olute an ! cell exclurges in the

dog s pleursl fsd D 5

Wright Irving'S reopening the ca e of

tte 1d minal wortic aneury m 213

I flerential d agnosis of ma 1ve pul

monary emboli m D 23)

tudie of p ntott mec aed metabo

Iim D 89

We



246

Nicholson  Willilam MeNeal anterior
pititnry msuffietency  a study of 1%
cases D 23

Notes random entomological and cli
matological Warmg JamesJ 139

O] crude as a cause of pneumomits 1M

Filmer Walter L hepatic coma D 196
effect of venou shunt surgery on hver
function 1n patients with portal
hy pertetsion D 210
mechanism of 2 thma as reflected 11
the results of treatment D 115
pneumonitis following aspirition of
erude oil and its treatment by steroid
hormonea D 111
I wntothenic acid metabohism studies of
Bean Willam B and (b anvita
tion) JTubin Roebert nd Daum
Late "3
Iienthal D 5
Ruffin D 89
Tucker D &9
Wright D 89
I tpers read by title 42
T heochromoey tom and diabetes 3
Tincoffs Maurice Churle  water
and cell exchange 10 the
pleural flud & 56
Ileurit flud dog  witer  olute and
cell exchange 1n Burke Hugh I
ind {by 1nvitation) Stewart 1 B
and Burgen A S V16
Abernethy D 56
Badger D 56
Iev; D 85
Yincoffs D 56
Skavlem D 5>
Yood D 56
Woodnard D «b
Pneumato 1 cvstoude nte tinal 144
I neumomitts  following a prration ¢f
erude ol andat treatment by ter 11
harmope  Graham Toln Rt 101
Badger D 111
hem D 111
Palmer D 111
Thomas D 11
I neumothorax  alieolar Iikage o f
can e 139

olnte
dog,

INDFY

Portal hapertension the effect of venous
shunt surgery on liver function in
patients Flis Damel § Tnton
Robert R (bt 1nvitation) and Jone
Chester \[ 198

Billings D 10

Capps &7 216

Delp D 210

\inck D 210

Pilmer D 210

Roe D 210
President = addre  sls

Rackermann Francis M the mechansm
of a thma as reflected by the re ult
of treatment 113
Reports of recorder xvax
seeretary \Wxv
trea urer x\svan
Root Horard F  the relation betneen
wpperrance and hehavior of the
Island of I angechans in man D &
Ro e Pdward anterior pituttary tm uf
fictenes & tudy of 18eac D ™3
effect of venous shunt surgery on liver
function m patient  with portal
hyvperten 10n D 210
Ruffin Julin M studies of pintc theme
wenl metaboli m D )

Scott Thoruton joint and hone disea ¢
due to mycotte mfectron D 101
wece ful homotran plintation of the
Ridnes 1 an 1 dentreal tn D T3
Shwartzmoan rection 173
“havlem John H  the death and re ur
rection of the tutercle baallu &
1%
1 ster olute and cell exchinge 10 the
dog » pleural flld D 5o
Smith David T jomt and bone di ca e
due to mycotic infection 1> 100
Stroul Willim 1) reopening the ¢ ¢
of the at lomina) avrtre aneury m
D 20

Te to taone nanten rpitwitary i uf

fictency 10
antepior pitun

Thomt  Henry M Jr
tary nwifhcenes a tudy of 1S
ae 3






