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present m 80% of the patients in whom the diagnosis weds
established and only 20% of the others Positive findings of
splenomegaly and abdominal mass or ascites were invanably
associated with diangnostic findings at laparotomy, and all
but 2 of 14 patients with hepatomegaly had positive findings
at operation All 3 with pleural cffusion had diffuse perito-
neal tuberculosis. The alkaline phosphatase level was ele-
vated in 8 patients, 7 of whom had positive operative findimgs
A positive genitourinarv or gastrointestinal x-ray finding was
invariably associated with positive findings at laparotomy
After laparotomv, all but 3 patients were ambulatory and on
oral mtake within 48 hours: only 2 were not 1eady for dis-
charge within 10 days In all, 35 patients (765) henefited
through surgery since the findings permitted therapyv Four
patients with gallbladder disease were cured by operation
Antibiotic therapy resolved an inflammatory disease in 14
Radiotherapy and svstemic antineoplastic agents gave symp-

tomatic rehef to 17 others. Cortisone therapy benefited 4
patients with various discases.

The morbidity  accompanying exploratory laparotonty

should bhe considered with respect to the advantages of an
carlier diagnosis The 2 deaths occurrving in this series, al-
though related to surgery, were m elderly patients with diw-
seminaqated Immcurable diﬁ&‘&'ﬁ'f“s The mstitution of SIJ{JCIﬁU
therapy based on a definitive diagnosis, which was achueved
I over three fourths of the patients, is cortainly preferable to
blind thevapeutic trials and tends to justify a complication
rate of 15% from laparotomy. |

e [.I_ gg:_'ﬁtf with the authors Diagnostic laparotomy is justified and advrsahlc
m certain cases of prolonged unexplamed foyver [t often provides ossonildt
miormation required for cure o1 palliation of a grave illness — Fd |
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PAaT 11
THE CHEST

PULMONARY SURFACTANT

Pulmonary Surfactant 15 discussed by Douglas T. Coles
and Waid S Towler ' A substance in the linmg layer of
the alveoli of the mammalian lung which represents the firvst
laver of the alveolar-capillary membiane 1s referred to {s
surfactant Recent studies suggest that 1t is a lecithin-protein
complex  Apparently 1t 15 produced by alveolar epithelial
cells The ability of the surfactant 1o reduce surface tension
to low values when the area of the film 1s reduced contrib-
utes to stabihity of the alveolar spaces. which otherwise
might collapse o1 overexpand If the tension in the wall of
two adjacent alveol of different diameter and radius 1s the
samec, the expanding pressure will bhe lax ger for the alveolus
with the smaller vadius Without other resty Amt, the greater
pressuve will cause an to flow mto and expand the large
alveolus winle the small one collapscs Lventually all the
small spaces m the lung would empty mto one large space.
Stability appears to be derived m part fiom the presence of
tiesue clements around the an spaces and bv the suiface
properues of the Iiming laver. Smiface tension 1s low. permit-
ting alveolt of small yadius to be kept expanded by small
diztending pressures. Surface tension decreases as swface
arca decreases, which also tends to prevent small alveoly
from collapsing as their vadius decreases during exhalation

It scems that atelectasis will result of, for A1y 10¢A%0N, Sur-
Factant is not present. Atelectasis is associated witl absence
cl normal surface activity of haug extiacts i the resplatolry
dizstvess syndrome of the newborn (hyaline membrane djs
case;, promaturity, atelectasis after cardiopulmonary bypass
procedures, and comprezssion arelectasis, Hyalme membrane
dizeose appeara 10 be a resull of suifact Ant deficieney ser.
sridary o lack of svnthesis by an immature o clhular hining
the Jurne of these infants 1o the adult lung, surfacrant def-
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102 THE CHEST

ciency apparently 1s related to pulmonarv blood How Atelec-
tasts and loss of suitace activity follows ligation of onc pul-
monary artery in the dog in the ipsilateral lung, but
surfactant seems to be present. It has been postulated that
interfering substances are present which prevent the surfaf‘--
tant from acting. It is possible that surfactant decomposes 1_11
the lung, yielding lysolecithin as a product to product 1th,9j
interterence with the remaining surfactant In the process of
lyophilization of the foam and preparation of the film, t.l?e
complex may be dissociated and the surfactant recovered in
vitro These circumstances mav obtam where pulmomﬂ"i

artery blood flow is stopped temporarily in cardiopulmonary

bypass operations and in atelectasis produced by lung

COMPression.

- . . e ¢ heell
= [The relation of this surface tension lowrinyg subst ince to discase has

o N | : _ y this
studied extensively m the past 3-10 vears The bibliographv appe nded b
concise 1evicw contains the key reterences tdl

RADIOACTIVE TECIHNICS

Regional Lung Function in Kyphoscoliosis. C T Dollery,
P.MS Glllalll, P I‘IUEI’]—J(}HQB and P A Zorab’ ( [ (‘jj{]-dﬂﬂ.}.
studied lung function 1n 10 patients with severe kyphosco
liosis, in 2 of them before and after costectomy, using xenon—
133. All patients but 3 were voung, and only these 3, whao |
also had bronchitis, had effort dyspnea Seven patients Wert
studied using two pairs of stationary scintillation counters re-
positioned over 4 or 6 aveas, and 6 were studied with motor
driven counters moving vertically over the lungs. )

The ratio of blood flow per unit lung volume at the Jevel of
the 2d rib to that at the level of the 5th mterspace 18 about
0.22 m upright normal subjects: the averaye for the same
ratio in the patients was 0 95. O 6 patients studied 11 detail,
4 had a fairlv even disttibution of blood flow throughout both

lungs, and 2 had a peak of perfusion per unit volume in the

midzones with a fall-off toward both apex and base. Rela-
tively even distribution of blood How was not confined to _the
3 patients with abnormally poorly ventilated areas i the
lower zones The average ventilation

per unit lung volurme @
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the level of the 2d rib compared with a position 10 cm. lower
was 1.46. a high value due to the 3 patients with severe
reduction in ventilation at the lung bases. All 3 of these were
older and had symptoms suggesting chronic bronchitis: 1
had only moderate kyphoscoliosis.

Case 1 --Gnl. 16. developed idiopathic spinal curvature at age 7
vears and was treated with a spinal suppoit Fusion was perfoimed
twice alter which she could play games despite grade 3 kyphosco-
liosis The vital capacaity was 2,500 ml and the total lung capacity
4,510 ml Wash-in and wash-out of xenon weire noymal at all 6 areas
studied The rano of blood flow to lung volume was lowel 1 the
apper zones than m the lower, but there was less than the normal
difference between these zones

Case 2 —-Woman, 43, had a history of cough and sputum in the
winter for several ycars She had developed 1idiopathic kyphoscoliosis
at age 14, which progressed to grade 3 She now 1s breathless on
modcerately hecavy exeirtion and has bronchitis with occasional
attacks of severe wheezing The scoliosis 1s 1 the lower tholacic
spine with ncarly D0 degrees of angulation The xenon wash out was
cxtremely slow at both lower zones The midzone tiaces showed a
distinct change 1n slope of wash out, suggesting that the alveol:
consisted of widely separated populations with diffeient ventilation
characternstics
B {loen perfusion of the Tung 15 abnormal in the upright position The authors
cxplayoatm these patients as due in part to the foreshortened thorax together
viath =n increase m pabmenary vascular pressure, which has been observed by
cardine catheteriz atiorn 1n patients with !—g\-"phf.:ﬁol].cr:}]s;, with and without
exertional dvspnea. They have no explanauon for the reduced lower zone
ventiaatcn in the 7 alder patients, who waeire also those who had SYINPLOMS
They lea e the gquestion open whether thie Bnding 1s 1¢lated to the kvphosco
hegie cr te the chronse branchitis which was noted in these 3 patients 2 of
whor had :izgoaficant airveay obstvuction, The regtonal ventd ation and perfu
icr in ewphyacoia usmg the zame technic was stadied by Bentivogho, Beerel
Stervary, Breaa, Ball and Eatcz (see the 1964-.65 YEAR Boox p 161, who
noted predoniinaatly zenal abnormalities of function 1 patents who would,
by usual evitesia, be theugld to have generahzed cmphysema One wonders
sheder this oy wet ke the explanation - Ed -

Pubmonary Seanning was evaluated by Henrv N. Wagner,
v {Johns Hopkims Lmiv.} Radioisotopic pulimonary scan-
ning was caried out by mtravenous mjection, with the pa-
trent supine. of either 300 pe. of % macro-ageregates of
haman serum albumun or 1,000 pc. of Crit macio Agglegates,
folowed tromediately afterward by scanning, using conven-
tional techmics.

The appearance of the lung scan in a normal PCrson with
the detector facing the anterior aspect of the chest g slhiowr)
i Figure 12, 25 are the szevies of “profles’” obtained as the
detecigr moves bhack and Torth acrozs the Juy B helds The
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ciency apparently 1s related to pulmonary blood flow Atele{:-
tasis and loss of surface activity follows ligation of one pul-
monary artery in the dog i the ipsilateral lung, but
surfactant seems to be present. It has been postulated that
interfering substances are present which prevent the surfac-
tant from acting It 15 possible that surfactant decomposes 171
the lung, vielding lvsolecithin as a product to produce thIS‘
mterference with the remaining surtactant. In the pl_ocess of
lvophilization of the foam and preparation of the film, the
complex may be dissocilated and the surfactant recoy ered 1D

vitro. These circumstances may obtain wherc pulmunar}

artery blood flow is stopped temporarily in cardiopulimonary

| _ T '
bypass operations and in atelectasis produced by ung
COMPression.

_ . _ wae Tk Peei
= {Therelavon of this surface tension lowering subst e to disease: has

_ v | : {hs
studicd extensnvely m the past 5-10 vears The bibhography appended to
concise review contauns the kevicferences - Iod |

RADIOACTIVE TECHNICS

Regional Lung Function in Kyphoscoliosis. C. T Dollery.

P.M.S. Gillam, P Iugh-Jones and P A Zorab: (London)

studied lung function . 10 patients with severe kyphosco
liosis, in 2 of them before and after costectomsy, using Xenon-
133. All patients but 3 were voung, and only these 3. w10
also had bronchatis, had effort dvspnea. Seven patients were
studicd using two pairs of stationary scintillation counters ¢
positioned over 4 or 6 arcas, and 6 were studied with motor”
driven counters moving ver tically over the lungs .
~The rutio of blood flow per unit lung volume at the level ﬂi"
the 2d rib to that at the level of the 5th mterspace 15 about
0.22 m upright normal subjects. the average for the sa_m@
ratio in the patients was 0.95 Of patients studied 1n detatl,

4 had a fairly even distribution of blood flow throughout both

lungs, and 2 had a peak of pertfusion per unit volume i the
midzones with a fall-off toward both apex and base¢ Rela-
tively even distribution of blood flow was not confined to the
3 patents with abuormally poorly ventilated areas in the

e

ung volume at
(21 Thoris 20 175 181, Vacch 1965 R e
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the level of the 2d rib compared with a position 10 cm. lower
was 1.46, a high value due to the 3 patients with severe
reduction in ventilation at the lung bases. All 3 of these were

older and had symptoms suggesting chronic bronchitis: 1
had only moderate kyphoscoliosis.

Case 1 -Gul, 16, developed 1diopathic spinal curvature at age 7
vears and was treated with a spinal support Fusion was peirformed
twice, after which she could play games despite grade 3 kyphosco-
hhosis The vatal capacity was 2,500 ml and the total lung capacity
1,510 ml Wash-mm and wash-out of xenon were normal at all 6 areas
studied The ratio of blood flow to lung volume was lower 1 the
upper zones than m the lower, but theie was less than the normal
difference between these zones

Case 2 -Woman 13, had a history of cough and sputum 1n the
winter for several years She had developed 1diopathic kyphoscoliosis
at agc 11, which progiessed to grade 3 She now 1s breathless on
moderately heavy exertion and has bronchitis with occasional
attacks of scvere wheezing The scoliosis 15 1 the lower thoracic
spine with nearly 90 degiees of anculation The xenon wash-out was
cxtremely slow at both lower zones The midzone traces showed a
distinct change 1n slope of wash out suggesting that the alveoly
consisted of widely separated populations with diff erent ventilation
charactenstics
P {Foven perfucion of the lungis abnormal 1n the uprght position The authors
c<plam it in these patients as due 1n put to the foreshortened thor ax, together
with arcincrease i pulmonary vascular pressure. which has been obser ved by
cardiae catbetenzation o patients with kyphoscohosis with and without
exertienal dyoprnea. They have no explamation for the reduced lower zone
ventllauon in the 3 older patients, who were also those who had symptoms
They jeave the question epen whether this finding 1s 1elated to the kyphosco-.
iesie or 1o the chremie broncntie which was noted in these 3 patients 2 of
whom Fad significant airway obitraction The regional venalation and perfu
“lon 1 emphysoma wang the same technic was studied by Bentivoglio, Beerel
Stewary, Brvan, Ball and Bates (see the 1964--65 YEAR Boox, p. 161° who
neted peedominanddy zonal abnermalities of funcuon m patients who would,
by wrual criteria, be thousht to bave generalized crophveema Oune wonders
whethor this ray not be the explanation - Ed j

Pubmonary Scanning was evaluated by Henrv N Wagner,
Ir2 {Johns Hoplkins Umv.. Radioisotopie pulmonary scan-
Bing was carvied out by Intravenous injection, with the pa
tient supine, of either 300 pe. of Do macro-aggregates of
hoonan serum albumin or 1.000 pe of Cro macro. aggregates,
tollowed immiediately afterward by scauning. using conven-
tional tochnice.

The zsppearance of the Jung scan in a normal person with
the detector facing the anterior aspect of the chest ig showr)

are the sevies of “profiles”™ abtained as the
2tectoy moves hack and forth across the Jung fields. The

&y

m Figuve 12, as
i
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S e Ting

e it and pates me
Fig 12 —Luny scanan 4 normal poson from the antenor vie wpoint ﬂiﬂszdlc e el As
tracings messuring the yadioacovity as the detector moved acress the reaions |

A B and € L and R refer to lefr and righe lungs. (Conrtesy of Wagner, H N2 D1 Northwest
Med 63 957 864, December 1964 |
characteristic pattern indicates absence of radioactivity {H
the region ot the superior mediastinum and heart The hase
of the right lung 15 usually flat, although decreased sz
centration can be obseived normally both at the bases Al ?
apexes, presumably as a result of the excursions of the luns
during respiration. -
Scanning m diagnosis of massis e pulmonary embolis 11
easy, sate and cffective No toxicity or morbidity has bee!
observed in expermmental animals or in over 300 P‘:‘*tieﬂfh:
some of whowm had senous lung disease. The procedure ¢4l *12_1.
performed regardless of the clinical status of the patient é{“-}
repeatedly in the same individual Results m patients wif’f;
meassive pulmondary embolism proved at autopsy are show?
In Figme 13, Characteristic patterns noted were frequent 17
volvement of the right lower lobe, bila terality, concave ﬁml:.lg
defects at the lateral lung margines and increased f_;an{:@ml:_al
tion of radivactivity in the perfused areas Particularly help fu.,i _
i diagnosis 1s the finding of areas of decreased radioactivity

corresponding to areas of normal oy perhaps mcreased radio-
IUCQ}-]”IC%? on the chest X-ray. ' d

Several patients with chronmi¢ pulmonary discase showes
| Str:ilﬂ'ngly discrete are; )

' . : B = .t"-.t“:.u-'.‘
s of avascularity, Pulmonary avases
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g 13 --Lung scans of patients proved
At antopsy to have had massive pulmonars
cmbolistn "Courtesy of Wagner H N
Northwest Med 63 537561 December
1464 j\'

Jarity was observed 1 acute diseases. such as pneumonia and
atelectasis, as wcll as 1 chionic diseases, mcluding neo-
plasms, abscesscs and sarcordosis Pichimanary studies of
patients with a vanety of congenital cardiac lesions suggested
that the scanmimg technic mav provide a safe and effectyy o
means of deternnmng degree of perfusion of the lungs and of
delineating poorly pertfased arcas In several cases, SCanNNing
provided imformation about pulmonary blood flow that was
helpful with regard 1o the patient’'s ability to withstand pul-
monary surgery. The effect of posture on pulmonary blood
Bow in novmal man and the abnormal distmibution of blood
How in patienis with mitral stenosis were confirmed Serial
anz scanning m rnan and animals to determine the narural
Ristary of pulmonary embolisin gave encomamng results

= jTaln pewe procedure of lurg scauning by oradicactively Jabeled serng "

Lt-'

armanin b an sdepiaden el 2 method origically introduced Tor 1the study of
sre aetivnlzendotheiis system. B oregudves {ecz compler eqguipment than the

e

racdioeoiive genan methed of determming the relanve perfusion of differcit
epzavis of Gue iaag. Yhether (0wl prove 1o be more or less ueefy] than angiog
vrmny in ibe dizgnesis of pulrnoaary embaliom ie ac vet unsetted. A further

s i | -"-_]-r-r-';
Py x oy w'e ] ]

reis ol g svenving by s method @ presented i the next atiel S
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: f
Lung Scanning with Radioiodinated Mﬂ‘})l‘oag‘grgfif;j_
Human Serum Albumin was performed m "”O_O Ld_b '_.11 Gen'l
monary disease by ILconard Rosenthall’ (-:\Ifm(t_)ITOO and
HOSp_;)* Two preparations with Ipﬂartu,le 51_{@5 gi lﬁ {O‘mglunﬂ
5-50 w, respectively, were used The Iadldt.um _nj’ by
1s about 01 rad per 100 mc D'V _mdmoag&lf«%*l]"dme& of
have been no toxic reactions with single or multip ¢1 the pa-
the denatured protein Scanning was p(‘-l"j:f)]"l’l‘lt’.d .u 11{1“_)” -
tient prone 1immediately after intravenous injection o

- ay be-
Lugol’s solution or potassium 10ﬁd1de was given the day
fore, the day after and the day of aﬁudﬁ oo e G514
Woman, 76, was hospitalized bec ause of ])IL.UIII 1  hemmapty S5
right antenior side of the chest, followed by p"wh_m dn]ll@]l]t, ulcus
A chest x1ay showed obhteration of thle r1ght Lthﬂg shydrogenast
and an clevated right hemidiaphiagm Serum lactic - s aclivity
activity was elevated, but glutamic ovalacetic ta &n.m'mlm‘\"-14,,:_1,111,11’1'1’*'
was normal Lung scannimy show ed 111,_11111011‘.11“% dl”tt‘liil- ’; ~1L-111r Arter
in the lower half of the mght lung (Fig 14 A. PU} _”:““li';r}w r1ghit
1wgram showed an embolus lodged 1 the man ml%l&l ® Frw, 1)
lower lobe and 1educed Grculation distal to the embo U-_ﬂ ool
Venography showed total occlusion of the left deep tenivre

This technic detects areas of relatively reduced .pu_] 111r031d2
arterial blood flow 1n pulmonary arterial obstiuction w llt:lt'xr
without mmtarction Thus it is not specific for anv one ¢l -
It is particularly useful in diagnosis of an acute pulmol

; gty
Fig, 14 (e ft) - Lung <o with the Patient prone demonstriting ¢ pulimon sy |
viastular dohatin the lonwear half of the nht lung. _. one of the i ain
Lig. 15 Zhight - Polimon iy atariogr am showing an cmbolus lodaed m:l-’ cpdent Aed-
brauches to the right lowear lung associated with de cre ased blood How to the :;FE% )
(Courtesy of Rosenthall, 1. boCarad A Hadiologists 1630 39, Mach, 1965
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embolus in the presence of a normal chest x-ray, but this
may be misleading if the patient has emphyvsematous bullae
not readily apparent on the x-ray. Diffuse fibrosis will give a
normal scan. Normal scans have been obtained in pulmo-
nary edema and in bronchopneumonia. Lesions 3 cm. in
diameter apparently escape detection. Much of the confusion
of lung scan interpretation might be obviated by obtaining a
baseline scan in patients withh known chronic chest disease
and befoie surgery

BRONCHITIS AND EMPHYSEMA

Survey of Types and Severity of Emphysema in Routine
Autopsies. K Viner Smith® (Univ. of Sydney) examined the
lungs of 103 unselected subjects for emphysema by a variety
of methods There were 65 males and 38 females, 80 of whom
were aged 51 80 vears, after exclusion of subjects below age
51 and over age §0, 19 males and 31 females remained

Many subjects had mote than one type of emphysema

TYyPES AND STVERITY OF EMPHYSLMA IN 80 SURJECIS AGED
51-92 YRARS AT DraTH

Drcury on Tyvry

OF LsdlHyatics Muyirr (o g Womin (1)
N Oy Gl Y «39%
Panacinar

Aild 16 {33%~ AC10%
Moederate 0 ()
Severe 0 0O
Centrilobular
Fdirinal 11 PO 4 {1340, .,
AGEIN a g e R TV AT A
Moderate o 10 TJ O
TENATR e O O
Facal | 0
Ballous
il 14 (2935
B o o i 14:’
flovere 7034%] ]
Laszlzed |
ST D18 4 :13%)
Loy 0 0
Difvor 2 0

(2)  Aaretinlvaint s, picd 1258224, Febrare, 1085
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v e an 11
(tabler  Emphysema was more commmon in men than

women, statistically sigmficant at a level of 0 19 This ﬂl‘;
true of the panacinar, centrilobular and bullous types M”_%d
males with panacimar emphyvsema also had ::0111:1'110['}}1_#1-:}}
cinphysema, but the association was not significant at the -..j (;l
level Of 36 men with centmlobulay cmphysema, 14 also h‘f

panacinar emphvsema There was no corielation I*Jel\.-ift:lil:
panacinar emphysema and bullous emphvsema, o1 I'Jt“ﬁ-‘-’{-ilﬂ
presence of panacinar and other tvpes ol emphysema m t tc
men studied. No sigmificant association was found m 1"1-*1L11§-5
between centitlobular emphysema and bullous o (Jtl"lf:-'l' ’f‘fF'f"‘f
ol emphysema (all types other than pPanaciay, a:_'.eutn_lr)l;:ulgﬂ

and bullous emphvsema) In no one type of emphysenia wds

It common to find subjects with that type alone No ‘*mmﬁ'_

Cant assocration was found between acute bronchiolitis o1

bronchopneumonia at death and cemphysema of any type

B | [ s stiaaghtforw ard

i _ . i I}.'l{;
Anatonnc study provides new nformation ol _
prevalence

ol emphysemia 1 the olden 1he group and ou the dlﬁtnbr.lt?un *IJ‘J
varous types 1he findig of emphysenia in nealy thiee Lourths of the su
jects stuthed imndicates a hagher Inevalence th
Doctor Smuth docs not on the basis

Mcl.can's view that broncliolitis 1<

an has been reported I'}f—,-_t.'t-.toim‘t'_
ol thise obscivagons, iind support 'I;T:

1 principal cause of emphysema (S6€ 4}1 ) |
(0960 YR Buok, p 1331 As regards the concept of “focal dust emnplty

' : - . atilobular
sema’ of Gough and T eopold, he found m most of the fungs with f:{-_ntn.lul‘m(hr
emphysema more dust than i the surrounding Jung, but he does not conc o
from this that dust and sont necessarly have pathozenete sigmficance - L

Urban Factor in Chronijc Bronchitis. W W Holland and
D D Rewds (London) studied 293 men
drivers and vehicle mamtenance men 1n central London, and
477 men employed as mal-van drivers or engineeiriny work-
crs also driving vans i the areas 1n and around three coul”
try towns in southern Ingland The reported death rates 11
the latter areas from chronic bronchitis were low cnmpdll‘jd
with those for London, whercas the rates of death, invalid
Ism and absence througlh respiratory illness in these occd
patuonal groups followed the same tiend The response wds
satusfactory and similar the two groups, 92 7% of the
Londou group and 93.4% of the country group being secn.

Below age 50 vears, London men have significant excessts
of cough and phlegm production throughout the day and ol
severe breathlessness, Over that age, the London excess 19

Imptoms and especially for the more severe

clear for most Sy
forms of Tespiratory disturbance. There is for London mell
-—-H.. [:.;1:_ R '

; : 1
emploved as mail val

Lancer 1-94454115 Feb 9 195¢=
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for most grades of disturbance, a definite age trend that 1<
practically absent in the otheis The London men had lowe:
mean levels of lung function (peak expiratory flow rate and
forced expnatory volume 1 I second) Thev produced more
sputum. and it was more likely to be mucopurulent or puru-
lent Smoking was associated with maeased sputum pro-
duction, but dift evences m smoking habits could not explain
the London excess m persistent cough and phlegm Results
of Tung function fests supported thus finding (Fig. 16) There
was a downward tiend in both measwies of lung function
with incveased tobacco consumption 1 both groups of men.
At eacll level of consumption, the mean for London men was
below that of the men in the countiy towns and surrounding
districts,

OfF the Jactovs studied, differences 1 local levels of air
pollution appear to be the hkeliest cause of the difference in
reapdratory morhidity tound hetween nien workimg m central
London and those in the rural areas.
™ The snsrnanziions for (his compsrative curvey woere carricd oul 1 1960

gyl 1E51. Docters Telleng 2ad Rewd, with collahorators using ztandardized
miestionnaires gned the smme methods of mezsurement of ventilatorv 1M ailr
razel, have mzoe nternadenal compariszng of ehilar kind, The 1ezults of two

such grnaien nveving oovarekle groups in different countries are re ported
21 the folloring S ariiclrs. - Jod. ]
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Respiratory Disease in England and the United States:
Studies of Comparative Prevalence. W W IHolland, D D
Reid (London), R. Seltser and R W Stone’ (New York)
examined men 1 three arcas. (1) post-office van drivers in
London and (2) in three English country towns and the sul-
rounding rural districts and (3) outside telephone workers 11
three areas of the Umited States who performed similar
duties to the English subjects. A questionnaiwre for respira-

tory symptoms was used Lung tunction was determined by 4
McKesson Vitalor.

Amnalvsis of results was limited to men aged 40-39 years At
age 40-49, there was little diffcrence betwecen the three areas
in proportion of individuals without persistent cough. Milder
cough was more common in Amelicans and niore Severe
cough m the English. The same differences were found for
phlegm production. At age 50-59, the differences between the
three arcas were much more striking Severe symptoms Wert
more common in London than in the other arecas There was 4
marked age gradient 1n prevalence of symptoms in the Lon-
don men; this was much less marked in the other two areas.
The mean one-second forced expiratory volume was lonest1n
both age groups in London and highest in the United States.
The proportion of subjects returning over 2 ml sputum was
greatest 1n London and least in the United States, and the
same trend was apparent for type ot sputum returned.

The Amencan group contained more men who have never
smoked than the English group, whercas those who smoke
do 50 more heavily Very few nonsmokers or ex-smokers i1
any area had symptoms. Symptoms were mote common i
heavy than in light smokers. Within each smoking category:
SEVEre symptoms were more common in the Fnghsh group:
The differences in pulmonary function between the areas ar¢
not accounted for by differences 1n smoking habits (Fig. 17)
The American men were heavier and taller than either Eng-
lish group. Adjustment for sitting height did not eliminate
the group differences Differences in sputum volume could
not be explained by differences in smoking habits.

The most stnking environmental difference hetween the
three arcas of study was the level and type of air pollutiont
The mean levels of sulfur dioxide and suspended particulate

are higher in London and the three country towns in England

(%) Arch” Environ. Health 160 335 349 1

chruary. 1965
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than i the thice United States cities (Washington, Balti-
more, and Westchester, N Y.) The greatest difference is
shown by the Inghest levels recorded for these pollutants.
Perhaps this accounts for the differences m respiratory mor-
bichity,

P~ (lhe American groups are compared here apparent]ly with the same I'ng
lish groups reported separately by Holland and Reid in the immediatels
preceding art:ele. Considernng Westchester, N Y | as a city may cause surprise
to rnany residents of the Umted States which m Jaige part 1s considered a
suburb e arca d i scrne sections secems quite bucolic The authors do not
state whethior theny observatons were confined to Westehester catics, such as
Yonkers, Mew Dockelle and White Plaims In anv event, 1t s Jearmed from a
peraona; comwrvaracation that thie an pollution i Westehester is equal tothatin

Woadkinetor and Baltimore, but less than that in the three countrv fowns 1
Fazlarnd, aad mach leazs than in Lendon - Ed

Anglo-American Comparison of Prevalence of Bronchitis.
DD Reid, D O, Andecrson, B G. Fernis and ¢ M Fletcher®
studicd the reported Britush excess i bronchitic morbidity
by comparing the resulis of field surveys cartied out in
various paris of England and in one townr in the Umited
States. Simitlar respiratory symplon qguestionnaires and a
simgele Jung function test (the Wiight peak flow meter) were
userd 3n the tywo Jocales A randoin cample of men and women
aped 4G-64 vears was drawn from the practice lists of 92
daciors vrorking in wban and country areas of BDritain. The
Amiericayn Jocale vas Berling New JHampshure, a town in
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northern New England with a population in 1960 of 17,821

The prevalence of “sumple bronchitis® (chronic phlegm
production) differed little between the American town and the
rural and urban areas of Britain. Its relation to cigarette
smoking was obvious in the results from both countrics
However, “complex bronchitis,” with repeated chest illnesses
and breathlessness, was more common among older men 1
-Bﬂtml‘h Prevalence rates standardized for f.tE:é and lifetihm?
cigarette consumption are shown in Figure 18. After differ-
ences in age distribution and smoking habits were consid-
c{md, this form of bronchitis appeared to be about equally
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common 1 the American town and the rural areas of
Britain, but was much more common in the British towns
and cities, especially among men. Results of function tests
were consistent with the suggestion of a higher prevalence
of a moie severe form of bronchitis among older males living
11 Biitish urban conditions.

B This and the picceding anticle mdicate that the prevalence of disabling
bronchitis andior emphysema 15 m fact greater 1 Butain specifically under

Briush wmiban conditions than 1t 1 in the United States apart {rom ans con-
fusions of semantics

In the following arucle. Doctor Fletchey has jomed with other American
collabor ators i applying citeria which he and his associates used carlier n
distingiushing chromic obstiuctive lung diseasc with severe emphvsema fiom

that without anatomic emphysema (sce also 1963 64 Yrar Bookx p 1061 to
Amenican as well as to British groups of patients —Iid ,

Clinical Types of Chronic Obstructive Lung Disease in
London and Chicago: Study of 100 Patients, 50 from each
city 1sreported by B Builiow s, A H Niden.C M Fletc her and
N L Jones” Yiays showed definite evidence of ecmphy-
Sema i 18 patients, definite evidence of chronic Imflamma-
Loy discase but no cmphysema 1n 20 and no significant
abnormality or minor evidence of emphysema or chronic
nflammatory disease m 62

There was Iittle difference n complaimts of cough or Spu-
tum or seventy of dyspnea between the emphysema and
mflammation groups. Among patients who produced sputum,
cvidence ot infection was mor e freguent in the infAamm atorv
proup Accordmg to ECGs, grade 1 nght ventiicular hyper-
trophy was more [requent in the cmphysema group Grades
24 mght ventricular bypertophy were found almost exclu-
sively in the imflammatory group, as were edema. c ardiome-
zaly and congestive hewt failie. The mean forced CXPIrd-
tory volume was shehtly lowes in this group, but the patients
1 this proup morve often showed 4 sigmficant improvement
on inhalation of nchulized 1soproterenal All lung yvolumes
tended 1o be higher in the cmphysema group, and this group
had a lower mean pulmonary diffusing capacity ( D), espe-
cially when expressed per liter of lung volume (D VA
Carbon dioxide retention was confined to the tuflammatory
wroup, 09 ol whom showed an clevation. The ol aracteris-
fles of the 6% paticnts in the unclassified 2100UD Were 11 11051
mstances intetroediate betwesn those of patients in the other
RS @roups. On the Dasis of r:J-:m_'ai.t:t'f::-limif:..'-;1_, patients with

< - s _— - 4 % Fry=—a : i b - (]
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suspected emphysema resembled those with 1‘0(;*1'1tger10101:-’»1‘5
emphyvsema, whereas those with suspected inflammatory
syndrome vesembled those with roentgenologic infAanmatory
discase.

There were 27 patients with a D,, VA under 3 and total |
lung capacity over 120% of predicted (group A), 35 with ¢
D,/VA over 4, or a D,/VA of 3 5-4 with over 10 ml of spw
tum 1n the 24-hour specimen (group B), and 38 who did not
fulfill either set of critera (group X). This arrangement It
sulted 1in a change of classification for some patients origl”
nally grouped according to x-ray criteria alone. Onc patien!
with roentgenologic emphyvsema was placed in group B. ‘md
4 were placed 1n group X. Eight patients with l*oéntl%ﬁm}mgm |
inflamimatory discase and equivocal physiologic ¢ haracters”
tics were placed in group X and 2 in group A. Discrnminating
features are shown in the table | -

The authors propose that chronic airwavs obstruction of
uncertain  etiology (presently called emphysema and©
c%lmnic, bronchitis) be diagnosed as chronic obstructive Jung
disease, and that this be further categorized as type & (e

~ physematous type), type B (bronclutis type) or type X (inde;

terminate type) on the basis of clinical, roentgenologic and
physiologic findings. | 3 -
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Tuberculosis as Cause of Increasing Mortality from Em-
physema. Cigarette smoking and air pollution are receiving
most attention as causes of the Increasing mortality from
emphysema However, since these factors have been operat-
mg for a long time, 1t 1s difficult to explain why deaths from
emphysema should have mereased so suddenly and so con-
siderably m recent years In the same period, there has been
a marked decrease in mortality from tuberculosis, due m ainly
to the effccet of antimicrobial drugs on patients with mod-
erately or far-advanced disease. The question arises whether
the Iife-prolonging effect of these drugs may be responsible
for a considerable part of the increase in emphysema by
enabling tuberculous patients to live long enough to develop
emphysema secondary to tissue destruction caused by the
tuberculous disease

Jubus Katz and Solomon Kunofskv! (New York State
Dept of Health, Albany. IN.Y.) reviewed all death certificates
I upstate New York for 1940-61 and found that the mortal-
ity from emphysema hegan to show a great increase about
1952 (table). about the time that 1soniazid wis mtroduced,
and continuous and molonged administration of two or more
drugs was becommg standard Tuberculosis mortality de-
clined more shaiply during this pe1tod than in previous
vears, and the number of swuivivors {rom tuberculosis 1n-
creased, especiallyv among those with advanced disease

A study was then made of all death certificates for 1961

DEaTH2 Arb DeaTH PATES PEP 100 000 Porurarion rrow
TURBERCULOSIG AWD FMarHYSEMA  UiPG parr NEW York. 1940 61
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listing tuberculosis or emphysema as primary o1 con‘tmbutg’; 4

causes of death. Of certificates listing tuberculosis as th ~4-=
primary cause of death, 13.57¢ also mentioned emthSmﬁ&*

compared with 4.9% for deaths from other respiratory a5 |
sases and 1.20+ tor all other causes of death, including lune f
cancer. Emphysema was mentioned in 104 of certificatés
giving tuberculosis as a contributing cause of death; death

was due to primary emphysema 1n 4.9% of cases. Tuberculo-

sis was mentioned in 3% of certificates giving emphysema as

a primary cause of death; another 3.3% of patients WeT
previously reported as having tuberculosis. |

A study of deaths in 1945 revealed 1 case of emphysema ‘af o

a primary cause among 941 deaths from ‘‘other causes. 1
Emphysema was recorded as a contributing causet in 1.2% fﬂ' a

416 tuberculosis deaths, 1.6¢¢ of 245 deaths from other respl” I

atory diseases and 0.2% of deaths from “other causes. Ee- i

tween 1951 and 1961, the proportion of deaths from resplra- |

tory diseases increased 50%, from 3.2 to 4.9¢% of all dﬁ‘ﬁ-tlhs_' .E

The proportion of deaths from emphysema in this perio ﬁ

increased from 0.1 to 0.6% of all deaths, and the frequency of R

secondary tuberculosis increased from 0 to 4.9 Emphysemd

has not only increased more rapidly than other respiramf}’ "l

diseases in its relative frequency as a cause of death in the "~ 4

past 10 years, but also its recognized association with tuber~

 culosis has more than kept pace with this increase¢. . {
‘ - If the frequent association between tuberculosis and em. i
E - physema is a cause-and-effect relationship, as the evidenc® - &
Lo - suggests, 1t 1s reasonable to expect that, if tuberculosis mor- . 4
: L bidity continues to decrease and the reservoir of cases from !
past years becomes depleted, the contribution of tuberculos®®

'y to mortality from emphysema will decrease. . o

op s e e[ Dipt o tile s polonelngelieet o) the antumicrobial therapy of tuberce

e - losis, but that of other antimicrobial 't'herﬂp}?- on other pulmﬂ'ﬂ'ﬂw'dﬁﬂaﬁh
geaLts o

~must have added, in recent vears, to the enlarging reseryolr of patients
- symptomatic (and potentially fatal) emphysema. Certainly, the supviral & ot
patents with incipient or relatively mild er&phv:éema who might 1n an parb€l .
era have succumbed to intercurrent bronchopulmonary infections whiel ¢ - - 3y
‘mnow be treated more effectivelv, must be a substantial factor. Another posS -
‘balaty, wiich 1s perhaps more speculative, 1s that pat.minits. with _rei:ail‘.‘{ﬂl?; A
- normal lungs, when they contract an nfection which 1s aborted by antimicr®
i -bial therapy, may nevertheless suffer damage of a kind which may Ffﬁgrass't?"
tfmp'ljrs_’ﬁﬁms-,_ especially if the wsult is many tunes repeated. There mustheln o
et u%iﬁx ?I:S%m-*l}‘mg who are the many-time survivors of TespIrator
- fermmnations. It BE; saout F?ll_ﬂde;_.n treatment would have pra_gmsﬁﬂd Lo: * Py o
P leday e AT o reasonable to suppose that such infectious factors Pra or
4 T ?:’-H_-np'ﬂrt.dn.‘ 4 mle as smoking and air poliution which, as the p;&_ﬁ.ﬁ' Dy R
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g 1 articles attest aie eprdemiologically better defined but the latter axe,

doubtless, moic amenable to eprdamologic study — Fd ]

Chronic Obstructive Airway Disease: Bacterial and Cellu-

lar Content of Sputum. Patrick B. Storey, W. K. C. Mor

Ball,

Alberto J Ihaz, Julian L. Klaft and William S. Spicer, Jr.2
(Univ  of Maryland) examined 13 patients with chronic
obstiuctive pulmonary discase on 40 consccutive days Di-

plococcus pneumoniae and Hemophilus influenzae we
found m 341 of 488 sputum specimens examined. There

? i S

W as

no relation between the presence or the numbers of these
o1ganisms i the sputuum and the purulence of the specimens
m the group as a whole The findin g5 are mterpreted to mean
that, although I pneuwmoniae and H influenzae are often
recovered fiom such sputa, 1t does not follow that thev can

: be considered the usual cause of exacerbations. Onlv careful
cvaluation of each patient, possibly supplemented by more
1 ; - . a

. divect study of the bronchial secretions. will allow proper
] : 5

L tecognition of the factors (hacteriologie, viral, envi onmental
Or othery operating at any given time i the worsening ol
/ Improvement of the basic disease process

l"";_ > (Tris report e at vanance with numerous carlier studies particulaily those
i From Great Britan, i which these o ganmsms were found to be apparent]y
4 cantsallvrddated o exacerbavuons of chionie bionchigs Diffcrences of opimion
i svithe matter have long existed and the present authors are not alone 1n ther
i’ daovabits ahout the importance of pneumococcr and H influecnzac ‘sce the article
it By Davic ef ¢l in the 196965 Yrar Book, p 113 —F( i

o severe Arterial Hypoxemia and Liver Cell Necrosis in
| Patients with Pulmonary Insufficiency. H I Refsuin: (Oslo)
il studied liver scctions taken at autopsy from 16 patients with
severe pulmonary mmsufhcicncy who had combined hyper-

i capma and hypoxennia. In these panents, arterial oxy gen wias

I , i e

o lower than 9 ml/100 m] | probably for seve 4] hours, at vasy-

Inmg time intervals before death Ihe pulmonary n sufliciency

was3 due to chronic |}
bronchial cancer

ronchitis, empliysema, tuberculosys OY
L Right ventricular hypertrophy w.as found

o at autopsy in all cases and was of 1arked degreein 12; right
E * atrial dilatation was {ound in &

Sampling of arterial b

fowing mean gas values: total OC )otplasmad 3&.1m e AL
T2TE Peog,, 7.7 mm. H 2. H bfjgf 59.9% . p 0., 25 mm.
r 21 axyaen vontent. 7.08 mL/100 il Duration of {aj]
Jﬂ ";‘l 2 _:*.Zi'-'*_q. ey, Hews s 80720735, o VIR, 185

e fii"— (37 Bete toed. erandingy, 15534720 2, Uetchar, YOR4,

1

ood during cxacerbations of the
3 puimonary insufliciency Lefore treatmen showed the fol

| , P,
Hg.
ure it
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the time of blood sampling was 24 hours or more in 9 S;lt
tients, 8-24 hours in 6 and less than 6 hours 1n '1. r[-ﬁreattgljl‘ed
was begun to relieve hypoxemia and hypercapnia; it edn s
bronchial suction, artificial ventilation and ox.yg;en adm e
tration. Prolonged periods of severe hypoxemia were gel
ally avoided from the start of treatment. wd 18
At autopsy, marked centrilobular necrosis was 0-b§el‘~ :'ui 1
9, patients, small focal necroses in 4 and both condltmn? Hic
All showed venous congestion, and 12 showed atlgfl')the
changes, of a high degree in 4, all with focal necroses. nd
8 patients who died within 3 days of blood sau_lplmg Ees
observation of severe hypoxemia, 7 showed necrotic Changre :
Of 8 patients who survived 8 days or Jonger, none f_.shoﬁ in
definite signs of necrosis. The duration of severe failure 1%

- I 1 " : * Staft
patients with necrosis was about § and 12 lhours before |

1 L - 4 : 1 .1 tl-ie
of treatment in 2 instances, and 24 hours 01 longer 1

others. —
No significant difference in mean arterial oxygen ¢ o
was found between patients with short survival and nec

. , e, Tt
and those with prolonged survival and without necrosis

did not appear that duration of severe hypoxemia orT severity
of clinical findings were more pronounced in the formet -
in the latter group. Conversely, 3 patients with the mo ;
severe necrosis, who had severe failure for about &, 12 fm 1
24 hours, respectively, at the time of sampling, I'E‘mal{li_
conscious until soon before death, whereas 3 patients Wlt’ '
out necrosis, who had severe failure of about the same dﬁﬁa
tion, were comatose during blood sampling. Termm? 3’5
there was no difference in body temperature or clinical s180%
of infection between those with short and prolonged surviv

y : : : . icro-
times. Degree of venous congestion, liver weight and m?

scopic appearance of the liver were about the same 11 b
groups; there was no difference in pulse or blood pressurt:

The lack of definite signs of necrosis in patients Wi~

) . . | | | _ as
. prolonged survival is assumed to be due to complete regf—?“e;ﬂ
tion of the liver tissue. The data seem to indicate that S11

| . | | : . * sy nvel' .
- focal necroses may be associated with less Severe b of

il liY'Poxia than is centrilobular necrosis. The high fr‘e_qﬁ EHC?;I&T
necrosis in patients with short survival confirms €3T-"

‘enzymatic evidence that an arterial oxygen content bel{;t CAnER
9ml./100 ml. blood is associated with severe cell derang EIIER™ o

e el e W S, B R e T L e
- » [Doctor Refsum has shown previously (see the 1964-65 YEag BooK FT0 g |
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183) that hyvpoxemuia of this severity 15 dssociated with elevations of the seium
cnzymes S5SGO-I, SGP T and SLDH 1he present studies confiim his carlier
conclusion that these elevated serum levels ape due to 1cleased ensymes of
hepatic onigin Doctor Refsum pomted out 1n the former repoit that arterial
hvpoxcma can lead to hiver cell neciosis before loss of consciousness o

congestive heart failuie occurs -an observation of oby 1ous chnical 1mpor-
tance --T:d |

Krythropoiesis in Subjects with Chronic Bronchitis. Donald
Massaro, Angela M. Cusick and Sol Kat! (Washington, D. C.)
assaved erythropoietin in 10 male subjects aged 45-75 years
with chronic bronchitis for over 3 years. All patients were
studied when they had been {ree from acute episodes of in-
fection for at least T month. Control subjects were 12 males
aged 20 30 years.

Fifteen combined determinations of oxygen saturation and
erythrocyte mass were made on 10 subjects Nine bioassavs
for exvthropoietin were performed on plasma from 7 subjects:
Zroup A, 6 with an erythiocyte volume elevated to a degree
commensurate with the degree of hypoxemia present, and
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such a !

: ‘ vihr asses not elevated to |
group B, 3 with erythrocyte mas - white

degree., Assay of erythropoictin was per’formetfi on o .
virgin female mice rendered polycythemlc by injectio |
lomologous erythrocytes suspended in saline. | . 31
Nine of the 15 combined measurements showed t'hedef'reﬁ‘
rocyte mass elevation to be in the range expected fprd ;Erice
of hypoxemia (Fig. 19). Five subjects were studie e i
several months apart. In 2, the elevation was adequtZ \ ;
both determinations for degree of hypoxemia Presen_t,. ﬁﬂt ;n |
3, the elevation was adequate on one occasion but no s t
the other. In 4 subjects, oxygen saturation was I:lOt 5.12,;‘1;[5“ |
cantly changed; 2 of these showed large changes 11 er?f_t 1%1% :
cyte mass despite absence of any clinical change. There u:o-n 3
no significant change in Paco, pH or ventilatory functi e
table). |

( The erythropoietin dose-response curve sh-owed.th_at tll;‘;
reticulocytosis, induced for each unit of erythropoletill v@; ) |
not as great as that found by Filmanowicz and Gurncy QQG " i .
but the response was equally as linear. The degreerot pot;;"
cythemia produced in assay animals was not sigm.ﬁ?an b
- different in those given control plasma and those given su . | h
£ A jects’ plasma, and erythropoiesis was depressed to the Sﬂﬂ?‘ - 3
degree in both groups of mice. The mean change inhfimﬁwe
| crit was not significantly different. Plasma from 4 of the " :.
#  group A subjects had increased erythropoietic activity CD_I'J;"- i il
5% pared with normal controls, while activity in group B su N

_. WIS 2 | | | T s OF -
PHYSICAL CHARACTERISTILS OF SUBJECTS STUDIED AND RESULT> . %)
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OXYGEN THERAPY 121

jects was not significantly different from that in control
subjects

A review of the literature revealed that the cerythrocyte
mass was appropriate for the degrec of arterial unsaturation
1 about 61% of cases reported. This figure falls with lower
levels of arterial oxygen saturation On the basis of current
data, no decision can he made as to site of the defect (hu-
moial or end-organ) in mstances 1n which eles ation of the

crvthrocvte mass 15 not appropriate to degree of hypoxemia
Present

OXYGEN THLRAPY

Controlled Oxygen Therapy in Respiratory Failure. Dur-
Mg cpisodes of acute respuatory failure m patients with
chrome generalized obstiudc tive lung disease, hypoxia may be
profound, and s relief by administ ation of oxvgen is ur-
gently necessary . However. tlus often leads  to further
depression of ventilation  Some workers favor ealv tra-
cheostomy and mechanical ventilation The diffic ulty of this
approach could be avoided 1f control of {he mspuned oxygen
level could be shown to be safe 1 a large number of cases
L. C S Hutelison, D €. Flenley and K. W Donald (Univ of
Ldimburgh’ used this method 11 9 patients with chronic
bronchitis and cmphysema, 1 patient bemg studied twice
Oxygen was given by Venturi mask i 1 case and by 4 blowen
system o the others, the concentration of imspired oxvgen
could he controlled within £1.8% 195% confidence limaits)
After the mitial period of an breathing. the mspured oxygen
concentration was ralsed to 30-45% and niammtained theie for
the next hour If the Peo, rose by more than 6 mm Hg. the
exygen level was reduced; 1f it vose by Jess, the level was
mereascd. Besults are shown in the table

Crear 1o dlan svas comatose when brea thing air

Severe hypox.
Cromia and bypercapnia vere

noted. He responded 1apdly to OXYEEN
ziven by othe Veaturi mask, chowing a persistent £adl in Peo, irre.

spective of the inspired oxvien cancentyration. )
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34 INFECTIONS
ministration of penicillin did not diminish the number ot
leukocvtes.

The results confirm previous I vitro observations that
penicillin affects sensitive microorganisms only during their
logarithmic phase of growth when there 1s rapid synthesis of
cell walls. Leukocytes or their products apparently played a
role in bacterial death. The results tend to negate the pesu}r
late that the continued high mortality rate in pneumococcic
meningitis is due to presence of a virulent exudative re-
sponse in an enclosed space adjacent to structures respon-
sible for maintaining vital functions. Penicillin does not
affect this response. and its beneficial effect is not related to

its ability to suppress the inflammatory reaction. It is sug-
gested that perhaps most patients who survive after antibi-
otic therapy may be those who receive drugs “early,” during
the period of rapid bacterial growth, perhaps cven before the
exudative reaction reaches its maximum. The combination
of a low leukocvte count and a high bacterial count may
o prove to be a valuable prognostic profile of early meningitis.

» [This mas help to explain our disappointing results 1 treatment of pneu
mococcic menngitus We have tended to meet the problem by using larger and
bt larger doses of the drug, which never seemed very rational m vicw of the

& uniform sensitivity of pneumococcus to penialin —I.d |
GRAM-NEGATIVE BACTEREMIA
| | Bacteremia Due to Gram-Negative Rods: Clinical, Bac-
W teriologic, Serologic and Immunofluorescent Study of 100
Ly unselected patients seen at Boston City IHospital is re-
: ported by J. I. Maiztegui, J. Z. Biegeleisen, W. B. Cherry and
E. H. Kass.> Patients with apparently transient bacteremia
were excluded. A total of 132 isolates from the blood of the
. .+ 100 patients were studied (table). Specimens from G patients
. o vielded more than one gram-negative bacillus. Bacteriologic
e s_tfu{d@r of the isolated organisims showed that 9 different gen-
: = eraand at least 11 different species of gram-negative bacilli
.« . wereinvolved. Testing in vitro of 101 isolates for sensitivity to
“v . commercial antibiotic disks was carried out (Fig. 2).
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the Polymask when set at 6 L. per minute (about 60 oxy-
2€11), can cause serious exacerbations of €O, retention for at
least 3 days Controlled oxygen therapy may be required for
at least 1 week, if not longer, for patients 1n respiratory fail-
ure Iracheostomy and mechanical ventilation can be carried
out il controlled oxygen therapy, along with administration ot
antibiotics, bronchodilators and respiratory stimulants, can-
not mamtam an arterial Po, over 50 without depressing the
pH below 7 25

B This careful study illustiates the ady antages and the limitations of con
trolled oxyaen therapy i patients with 1c spriratory failure lhe authors diffey
with Massaro Katz and Luch<simger see the 1963 61 Yi AR Boox, p 122, who
moaantaun that, in 1espiratory acidosis oxvgen should be adnumstered only 1in
corijunction with mechanical assistance to ventilation In the [ nited States,

the tatter has been recently the more favored method, although Bairach
crinmated the concept ol connolled oxygen therapy, without respnator aid
id pioncered its use 1 cmphysema

Campbell, in the next article disc usscs further the principles and practice
2 pecrsely contiolled oxygen therapy - [Ld ]

Oxygen Therapy in Diseases of the Chest, according (o
] M Campbell* tHammersmith Hosp ., London), is directed
torchet of hypoxic hyvpoxia dueto mmadequate alvcolar ventila-
Lion, 1nadequate pulmonary oxygen transfer, or hoth This
forim of hypoxia 1s casilyv 1ehieved by modest amounts of
oxygen Failure to supervise the patent during the first hours
of therapy and fawlure to control the OXVEZen concentration
may allow severe cartbon dioxide 1etention. CAUSINE NA1C0S1S,
[atlure to cough and deterioration of the lungs, plus the rnsks
of profound hypoxia 1f the oxvgen supply 1s mtenupted
Hypoxia must be distingmished from hyvpoxemia. a less than
normal blood oxvezen concentiation Moderate relief of hy.
poxcira as readily accomplished by Incieasimg the mspiied
OxyZen concentration by only 4-§6

The necessary control of in spired oxygen concentration nof
provided by conventional methods can be achieved by using
the principle of hieh ant flow with Oxygen enrichment (Fig
200 Addition of 1 L oxyzen to 10 L. air produces a concen .
tration of 287 oxvgen. A total) flow of at least 30 L. Per min-
ute 13 usually used. The high flow produces a micro-en VIXon -
ient around the patient’'s face which is being flushed so
thoerounhly that theve ie no inward leak age ol air and no
vebireailing. The ventur prineciple is used. by means of
vrivich aiv io entrained by o jet of oy VG,

The Peovn, is measured in Ay pauent with a history of
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chronic lung dlsease If it is raised (e.g., an arterial level over _
‘50 mm. Hg), the patient is given 25% oxygen, and measure-
ments are repcated at about half-hour intervals for 2 hours. e
If there 1S no progressive under ventilation, the oxygen con- t
“centration is increased to 28¢ and later may be raised 0 . J
33%. If progressive or severe under-ventilation occurs, the A
i oxygen concentration is held at the level reached 91‘01’1“10“""1

.. o

v SR
arrangements are ‘made for tracheostomy, and intensive .. .4

: : '-'.";{*’i_{
. conservative measures (physmtlwrapv aspiration and Stimg “’"i
- lants) are tried. If these fail, tracheostomy is per formec e

. After tracheestomy if and when assisted ventﬂatmn is ﬂm g

_required, 28% oxygen is usually used. | i
. » [Doctor Campbell several years ago dcqmned an t}x\gen mabk ubmg int“ L ekl
© ventun principle {see the 1961-62 Year Book, page 1911 In the present =

- communication, he discusses other devices for admmmtemng oxyvien aceor 4 L
o nsing tes the pnnmpr]c of high air low with oxvien ennchment One of these iﬁm___._.. o
F - - blower system designed by Flenley, Hutchison and Donald and used by tlwh e AT
J2 - in the studies reported in the immediately preceding paper Another 1§ PN sl

¥ . ‘preparation in cylinders of oxvgen-nitrogen nixtures of varving ﬂﬂnf:mltm
" ‘tions within the range of ‘N} ‘35‘} GX?;.,EH but Ihiw he regards oS e;apensne and.

L mccmvﬁnient e 11"'-
ol s Extremely hig,h levels nF P{rc; fgr@ater than {aa mm ﬂg“] Damm Camphinh C
A i i‘iﬁtﬁf pﬂiﬁts out on thenr{.tmal gmunds are10 he expected r.ml} e panentﬁw
| 'Im'we received oxygen tht.fl“’i{.‘ﬁ? inappropriately admnistered Thus. considerdr - o

- tion was ‘i‘mresmgatﬂd in prac:tme txy MENILE:I and Camph{,,ﬁ fsee fﬂliﬂwlﬂgr B
arta:cie} I}dI o e g R % | Sty PR e
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Severity of Respiratory Failure: Arterial Blood Gases in
Untreated Patients. M W DMciNicol and E. J. M Campbell”
London) peirformed calculations leading to predictions for
the maximal possible severity of respiratory failure in pa-
tients breathing air and studied the arterial blood gas levels
m 81 patients. It was predicted that the Pco of patients in
respiratory failure could not. while they were bieathing air,
far exceed 80 mm Heg, nor could the hydrogen ion concen-
bation {ar exceed 65 nanonormal (fall in pH below 7 19)
More severe undeivenulation would cause death {rom
hypoxia

lhe pauvents studied had acute exacerbations of chronic
respiratory disease  All findings were obtamned before any
treatment Respiratory failure was diagnosed when the arte-
112}l Peco. was 55 mm Hg or more and artenal oxXvegen satura-
tion was below 90 % The 1esults are shown 1n Figures 21 and
27 The lowest recorded Po was 19 mm He and the lowest
OXygen saturation was 29% The highest Pco. was 88 mm
Hg and the highest hvdrogen concentiation was 65 nanonoi-
Mmal The lowest plasma bicarbonate value was 22 millinor-
mal. The largest alveolar arternal Po. difference was 57 mm
Hg

Both physiologic theory and clinical observation confirm

Feze o < Clavhony: Vanifewayena diazrayr. F=0%1s Hie fer respralory exchanee ratic

af O & e shaen ey aleoler sic eqaat on oy oasp'red Po, of 150 mm. He and eo of
iVt Pha s vetatgliinm g F 3wl 29 25, 118 soems e e Yosves ! talerabVe arferial Po, kel am.
',I.|'L1 s

A Py ot Sepaewer ., grieris Poo, ard Fo o vadent, 3hided weaindr: ates 1o rrteal
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38 INFECTIONS

placement and antibiotic therapy. In hypotensive states
associated with bacterial infection, the circulatory state must
be assessed by the pulse volume and skin temperature rather
than on the basis of blood pressurc.

» [ agree that one seldom gets the 1impression that pressor com-
pounds aic lifesaving in shockbike states assoclated with infecton
Norepmephrime is considered to have a further disady antage tend-

ency to cause hepatic damage characterized by centrolobular necro-
s15 We preler metaraminol because of this —Ed |

Endotoxin-Like Activity of Serum from Patients with
Severe Localized Infections. Philip J. Porter, Alan R Spie-
vack and FEdward H. Kass' (Harvard Med. School) sought
evidence of endotoxemia i diverse clinical disorders using
the method of Thomas, which consists of mjecting endotoxin
or endotoxin-containing materials intravenously into rabbits,
with 1ntradermal epinephrince given at the same time.
Hemorrhagic necrosis develops m the skin within 8-10 hours

0]
P e
R

fec I - rd-.fifqaitj,tru ““ﬂf +h) I".i'h}'”t glven serum from panent with klebswilla acrobacter 1n
L_.f:.-t“lraf].‘_.l..ﬂ(;_t).uﬂeﬁ;; of Porter, T I, of al. Ninw Fagland J Med 271 415437 Ay 27, 1011 )

(7) Wew Enpglund J Med 271 4-’-}’-3 47, Aug 27, 1964
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.~ most hospitals ~at least in the United States ~kd ]

el Oxygen and Carbon Dioxide Concentrations in .Qxygez ey
_~ Tents. In the Oxygenaire Mark V tent, carbon dioxide ma¥ ue. :
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130 THE CHEST

discase with diffuse airwayv obstruction
rial Pco of 53 mm Hg or over were considered to have
re&.plra.to}y failure. These 18 patients had constant NuUIsis.
with attention to fluid balance, clearing of aIrwavs, encour-
agement of coughing, physiotherapy and keeping the 0‘4‘.‘:'150?
mask in position Oxygen-enviched amr was gIven with d}ﬂ‘-f
posable Venturi masks to produce an inspired Po, aboul Dq
mm Hg above that of air. A broad-spectrum antibiotic was
siven, as were bronchodilators (1% isoprenaline by in}?alaﬂ
tion, 0.25-0.5 Gm. aminophylline intravenously, 3% orcipIc-
naline). Four patients had bronchial lavage through a bron-
choscope Nikethamide or amiphenazole h}fdmchloride wds
siven mtravenously if the arterial Pco, wds above 6O mm
Iig or so or if it tended to rise despite freatment in the *ﬁl"“-
few hours. Corticosteroids, diuretics und digoxin WeX¢ givell’
if indicated. | :
Two patients died, 1 after 2 months’ active treatment
with Pseudomonas pyocyanea infection, and 1 after refus
ing all treatment. The other 16 patients did well (table) Only
5 patients had arterial Pco, levels over 70 mmni. [1g. and & ]
had levels below 80 mm. These patients are believed O be_
representative of those in other centers The arterial Pco,
 was measured before any oxygen therapy was given. Mor¢
radical measures such as trachecostomy may be justified 11
~ patients who fail to improve or who deteriorate on this refl”
~ men, but not unless active methods have been unsuccess ul
> [The low mortality 15 1mpressive if, as the author helieves, these
 are representative of severe respiratory failure as seen in other centers,
~with higher levels of Pco, recorded The khey question 1s w hether the o
- tions, of mitial exceedingly high Peo values reported by others, were 18
only after oxvgen had been given McNicol and Campbell (s0€ pree

_ '*‘-3"‘_@“."-5 i1 a larger series found only 2 of 81 untreated patients to have ha
Pco, above 80 mm Hg, whereas other authors cited by pactor Ll 2ora i,

Patients with artc-

mm. Hg or higher, most of which patients were known (0 have rectiy .
b i Levels as high as 150 mm: have been observed in patients

. avoided and that, moereover, most putients in respiratory farlure can be L

hucrtsafullywi th oxygen, and without mechameal uds to Fentlalon:, ©ome
 precision in the dosage of oxygen is required, however, than 1§ customat =

.. optionally washed out by the entrainment of ambient qir, and

. the oxygen concentration is simultancously reduced TH®

~reported as many as 20 of 29, and 11 of 25 patients with itial values o g e

g il g

~agreement with that.of Doctor Campbell and that of Hutchison €1 al ! "f‘f"g'-t'hI

Rjare.

et i e W TR i
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model accordinglv was selected for a trial of 1ts efficiency in
permitting contiol of oxygen concentration and in maintain-
mg a low carbon dioxide concentration

Beimaid J Ireedman’ (London) studied 5 patients with
acute mfective exacerbations of chronic bronchitis and 1
healthy volunteer subject The tent was used under normal
working conditions  Mattiess overlays were covered by
nonpoious plastic. envelopes Gas samples were aspirated at
O mmute mtervals for periods of 1 5%, hours The Zipper
wdas opened durmeg this tme for meals, toilet and nursineg
procedurcs

A reduction to about one fourth of pre-existing levels of
carbon dioxide was found Predictable Oxygen concentrations
of 26 30% were obtained with use of the washout 1n con-
juncfion with various oxygen flow rates When tlie heavily
built voung male volunteer subject was 1 the tent, OXvgen
and carbon dioxide values weie 56 and 1 6%, 1respectively, at
an oxygen flow rate of 8 L /mminute with the carbon dioxide
washout off, and 295 and 0 5% with the washout on. The
carbon dioxide output was 291 ml per minute, 55¢ greatey
than the mecan for the 5 patients, carbon dioxide concentra
tions 1n the tent weie proportionately hgher The relative
humidity m the s1x experniments varied between 10) and 45%

A suitable mask s undoubtedly (he first choice 113 oxygen
therapy i1 ats design will eliminate rebreathing and if 1t wal]
cive predictable oxygen concentrations A properly sef up
lenit oflers a decree of rehahility in mamtenance of suitahle
Zas concentrations that is unobtaimable with masks when
patients are restless fidzety, confused o1 1intoler ant of masks
There is also the occasional male pPatient who tinkers witl
his zivinz-zset, The dizcomfort experienced by some patients
i tents ds usually doe to a high (] 2% carbon dioxide CoON
tenit: the feeliigs of stufliness, sweating, headache and rest-
leasness are duce to the ensuing | wvpercapma. All these dig
Jyessing svmploms are climinated by the carbon cdioxide
wrashout,

Freveise Training with Aid of Portable Oxvgoen Supply in
Patients with Emphysema. Alan K Pievce, Pedro N Paez
A CAljisns Fohiilert (Univ., of Texas Southwestern Med

SUHTDly azsessed the phe siologic res OVscE t

ProgressIve
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arterial oxygen tension rose in all intants Results 10 1__13:;[
tient are shown in FIQ,ULI'C 23 Periods ol apnea Iﬁ,*{jrﬁ 01'1.("1’.1'
{ollowed by relative hypevventilation and elevation ot temIR.?'.‘
rarily reduced oxvgen tension A slow increase 1m Pf“‘{"ﬁ:"
was needed to maintain an arterial oxygen tension of -}.'L
150 mm Hg m all mfants treated for over 3 hours APHEIV
periods occurred with increasing frequency in the (;hamhf;i
in all mfants but 1. All the intants died Hwvaline mt:r'inbl‘iiﬂ?t
were found at autopsy 1 6, and all 8 studied showed seW_lf-
atelectasis The arterial blood carbon dioxide tension ""”_1‘5
well above normmal 1 these patients and did not c:hzm‘éif’
measurably with high oxygen pressure Critical lactate <0
centrations were exceeded m some cases hefore and -aiitf-'_}
placement of the imfants m hgh oxygen pressure Sf—?l-"ﬂf
sodium and potassium levels and hematoerit did not ¢hans®
The results give httle reason for recommending the ust o]
100% oxygen at high pressures. though temporary gl-cia'a_til_._lfﬁ
of blood oxygen was pussible. Though calculated shunts fe!
nunimally and brefly, thev soon increased in higlh OXY ??"?"ﬂ'
pressure The clinical significance of the temporary improt ti
ment seen m arterial oxveen and color of the infants geeIned
dubious and could not be used to advantage in the babies
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O
of this was caused by a great reduction in 1 patient. Training
resulted in decrease of the respiratory rate by 23%, minute
ventilation by 29% oxygen consumption by 249 and carbon
dioxide production by 25%. Before training, each patient
could perform more exercise while breathing oxygen than
while breathing room air. After training, exercise with OXY-
gen still produced less stress than room air exercise. With the
patient breathing oxygen, the average reduction in heart rate
was 7%, in respiratory rate, 237, in minute ventilation, 25%,
and in carbon dioxide production, 13%.

The results indicate that patients with chronic obstructive
pulmonary disease with hypoxia have less stress during
cxercise both while breathing oxygen and after a period of
physical conditioning. Physical training in these patients
improves their efliciency in performing physical work.
= [T he authors pomnt out that they have not attempted to separ
quanttatively of physical ttamime and of supplemental oavegen and that they

tevaad the baneficral elfects of cach as additive In chinical practce, they
sttveest assossing cach patient hy determiming pulse rare, resphn atory rate,
deviee of dyvspnea and cxercise abihty with and without supplemental OXY-
2en The tendency to hvpoyenulaton during oxygen breathing at rest should
Also he deternaned, and patients cautioned to use oxyeen only during exercisc,

Lhe authors gve due credit (o Barach, and to Cotes and Gilson, for earlies
Worly on exerorse ouninge witl supplemental oxygen - fid |

Clinical Trial of High Oxygen Pressure for Respiratory
Distress Syndrome. William D). Cochran, Jenry Levison,
Donald M. Muirhead, Jr., R. Wesley Boston, Catherine C. 5.
Wang and Clement AL Smith?, (Harvard Med. School) studied
S mbants who had the clinical picture of respiratory distress,
tsuallv associated with hyaline membrane disease A tank
on an diameter and 36 in. Jlong inside was designed to
withstand pressures up to 12 atmospheres Nitrogen was
washed oot with 1007 oxvgen, and a continuous flow of
oxveen was mamtained during use of the chamber, total
pressure was regulated and carbon dioxide was removed.
Infants were not usually placed in the ¢

hamber unless OXy-
e tenston {ell below 90 mm., Hg in 1007 ambient oxXvegen

AT atmosphere pressure. Five infants received Intravenous
Llucose and bhicarbonate and 7 recejved blood transfusjons,
e was given small doses of TIHHAM. Al had been given
PMrophvlactic penicillin, st reptomyein and vitamin K

When nxveen pressyure in the chamber
Ahote 7O mm He, cvanosis

ate the efflects

was {irst increased
decreased or disappeared and

"she Droaddand | Sed T 437 350 Telh 3s } it s
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PYFLONFPHRIIIS INDUCED BY INTRAVINOUS INJECTION OF
E CorLi in MicL INFECTED WI1TH VIOUSF ADEFNOVIRUS

L.ross PyrLo

INITRAPERIIONT AL INIRAVINOUS C HATI FNGE NEPHRUNIC
INgrnCc1ION [Es1ONS
Adenovirus E col 39:113°
Virus diluent k. coh 3/100
Adenovirus Bran heart infusion 0:110
Virus diluent Bramn heart infusion 0 36

bve 1
* Numerator, number of mice beanug gross pyclonephite fesiouns denormnator, num
of mice haryested

the host was challenged either intravenously or by the retro-

grade route with E. coli. The results of intravenous injection
are shown in the table.

The extensive and persistent nature of the renal lesions
raises the possibility that mouse adenovirus may cause
chronic renal disease. Early in the course of adenovirus in-
fection, increased susceptbility to E. coli challenge may re-
sult from increased renal tissue pressure produced by the
extensive cellular infiltrate. Also, intracellular multiplication
and the “toxic” action of adenovirus may decrease resistance
to infection by interfering with tubular cell metabolism.
Herpes simplex and vaccinia produced only minimal infil-
trates i1n the renal cortex, but low titers seemed to decrease.
resistance to E. coli challenge significantly. The greater incl-

~dence (50%) of bacterial pyelonephritis seen in mice chal-
lenged with E. coli 12-64 days after adenovirus infection, as
compared to that (33%) in mice challenged 3-9 days after,

appears to reflect tubular obstruction and consequent in-
creased renal tissue pressure. -
> A micely conducted prece of investigation People have wondered whether
virus Iﬂfcr..tlﬁn.may gﬂ-ln'qu_tmles P].a}

Tus a part in human pyelonephritis. This work
In anumals shows a possible mechanism —Ld i
Prevention of Pyelonephri

o _ itis by Water Diuresis: Evidence

for Role of Medullary Hypertonicity in Promoting Renal

- -Infection;_Tlle_ renal medulla is much more susceptible to

infection than is the cortex. This has been ascribed in the
past to its anatomic location and chemical composition. |
~ Vincent T. Andriole and Franklin H. Epstein® studied ex-
- berimental pyelonephritis in rats. Chronic water diuresis was
S £ 80 -..i};c}p'ced.m'_wlﬁte fermale _S-P.rél-gue_-Dawléy rats by adding 5%
ot : i'al ,I L*lfn iﬁ"h-ﬂﬁ;t '4-},?“.3»?91J_ﬂuﬁ.ﬂﬁ_ 1.:{.]5-;5' EA : G -
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Detection of Asthma Epidemics in Seven Cities. Epide
of asthmatic attacks occurring simultaneously o1 nearly
4 number of persons have been reported The commonest
outbreaks have been due to dust from milling of castor
beans Stella Booth. Ido DeGroot, Robert Markush and Robert
] M Horton (Cimcmnati) discuss data obtained in the
summer of 1961 by abstracting the 1960 emerge
rccords of 16 hospitals 1n 9 cities . 10 hospitals 1n 7 cities
viclded satisfactory material When visits for asthma were
plotted graphically by dayv for each hospital, Charity Hospital
M New Orleans showed the greatest range
the

mics
SO 1n

NCYy room

of variation in
number of wvisits Moreover. the peak days were dis
ributed over a laree part of the year, whereas thev appeared
clustered in the other hospitals Three hospitals. 1 1n Chicago
and 2 1 New Yok, showed a rather even level of visits tor
the first two thivds to thice fourths of the vear, with a rise in
the autumn. These weie the 3 largest hospitals studied The
daily araphs of the other hospitals were sunilar to those of
the 3 hospitals except that the autumn merease was less
pronounced and peaks tended to occur only 1n the fall In all
hospitals. a nse in visits was apparent in the fall In most
citics, this appecared after the plant-pollinatimg season Pos

sibly, the autumn increasc m asthma js multifactorial

P~ 1locear orudics o the cpidermolosy of a9s51hwa cirnp]
Gactors, which very pretably are the mosL s portant. I «e
gy anitbreos s are related to

cemmranndy s s seagon

1as1z¢ mhalational
ems hkelv that the
the teraperature imversions wlnch ocew
and cause exacerbations ol Uy pollution of al) binde
Uifinr sensitizing f20tors than those 1nhaled need aleo to be considercd <imnce
axthme can be lrevolred by & sreat variety of agents
Bedy Ty sshier reoutes than the air passases, — Iod |
Latrogenic  Bronchospasm  Oceurring during Clinical
Trials of Mew Mucolytic Agent, Acetyleysteine, was 1mvest.
zated by I Leonard Bernstein and Robert W Ausdenimoore!
tUniv. of Cincinnatily Acetyvlevsteine has a Jow oral toxicity
i animals and has been found o Liquef ¥ eftectively a variety
2 payulent and nonpurulent MICOProLeInaceous secretions,
'is veed topically, as a 20% solution foy acrosolization or as
S0 zolution for divect iustillation into the bachea.

C50me of them entering the

by
27
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asthma and 1>
200 acetyl-
izer by

Ileven patients with longstanding chionic
noumal control subjects each received 1 5 ml of
cysteme nebulized through a no 40 DeVilbiss nebul'
compressed air at a pressure ot 5 Ib.sq m. for 5 mmute?
Eieht patients developed obvious wheezing and. in most
cases, a relative worsening of objective indexes (PSECQ?d
timed vital capacity and peak expiratory flow rate). Two
patients required epinephrine and aminophylline 10 control
symptoms To determine whether the untoward eflects Were
due to a reaction between acetylcysteine and rubber; thﬂ
experiment was repeated 2 weeks later with the rubber stop-
per removed from the side vent of the nebulizer; 9 of 10
patients had wheezing, although less severe than in the first
experiment.

The same group were exposed to an aerosol ¢
equal parts of 207 acetylcvsteine and isoproterenol
weeks later, and only 2 patients developed mild whe
these were the ones who previously had had the most s ;
symptoms. None of the normal subjects wheezed OF show¢e
significant over-all changes in respiratory indexes
surc to acetyleysteine in contact with rubber Bronchospasiy

ontaining

eZINg:

7 L4 AR ] - i . < Wwitil
~was not observed in 5 normal subjects or in patients wil

emphysema and cystic fibrosis on exposure to an aer
204 acetyleysteine generated by an ultrasonic nebu
which affords a particle size as small as 1 p. il

Acetvicysteine 15 believed to exert a direct irrvitatis
on bronchiolar musculature It is postulated that P4
with asthma display an unusual reactivity to hydmgeﬁ st

osol @
Jizel

tients

-

1

fide or other oxides of sulfur liberated from the 'Siﬂﬂf*'}%d‘r“; PR

groups in the native compound |

> _[”I_h]a_ {}l‘r'-f-'e-r"»: atlon ments emphasis because the drug pre
; adrm.n._mtr-md as an aciosol to large numbers of patients willy vesk

dlﬁli’jul.li.l.{_"u, ot __ which doubtless asthima, asthmate bronchitis aﬂdmn -}'} ¥
- ot casily differentated hrom asthma form a considerable proportioh Pioimy

sontly 15 bﬂﬂng.
I vespiratery

~ GRANULOMATOSES: DIFFUSE FIBROSES
- Role of Mycobacteriophages and of Cortisone in EX
- mental Tuberculosis and Sarcoidesis was investigai®

(1-20002
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on E}‘:pﬂ'_',' |
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Tag 23 atapr Scction of Ivmph node olmost completely replaced by a granulematons

o atary process referred o as o sarcoid like reacnion Hematoxahin phlosine
- =1 . 111] }id)

safranine

T

! Yag 2% thottomo Hhigher power view of same sectinon as m [ igure 24 showd ng dense
conflos g granulomas wthout caseation necrosis Jvmphoid tissue 15 g1 present around
L rranglomas - 250

Lortess ool WTankiewvacz T, and Beland J Am e Resp Dis BQ-707 720. May, 10649
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IEdith Mankiewic z and Jean Beland ¢ Montieal) Guinead PSS
infected with only 1 pe of tubeicle bacilli and with myce
bacteriophage DS6A showed a smaller number ol moit
discrete lesions than did those moculated with the saint
amount of tubeicle haalli only However, annnals 1n the
former group died at a faster rate Adnunistration of hydro
cortisone orally, 1 me 100 Gm. body weight every 2d dav
for 7 weeks. to the phapgeanfected ammals mcrcased the
numbers of lestons but, at the same time, lowered then aller-
gic state and lengthened the penod of then survival
Simultaneous mfcction with tubercle hacilli and mvcobac

terrophage DS6A gave r1se to homologous and beterologous
phage antibodies The level of homologous antibodies was
below detection i animals given cortisone However antl

badies to bacteriophages with a broader 15 tic spectiun, and

especlally antibodies to phage Leo, can be demonstrated 11

the serum of these ammals Fiom the granulomatous sS4l
coid-like lesions of gumea pigs miected with DS6GA and tu-
bercle bacilli (Fige 24 and 23), “atypreal” strams ol My
cobacteria were 1solated, either alone or with typical
Mvcobacterium tuberculosis. Some of Lhese strains produtf-'d
Iytic phage partucles When, after repeated subculturlng,
these bacteria were moculated 1nto normal guimea pigs, ey
determined mmflammeatory reactions, but no sarcoid-like 1€
>lons  The observations suggest that sarcoid hike lesions are
caused by a transitory form of mycobacteria which emerges
by lysogenization, and from the seloctiye action of phage
antibodies

= [The possibality of some pathogencuce relationship between mycohactert
and sarcnidosts has rantalized microbtologists and clincians virtually <nee
mycobacteria and 1’1'11_,'=-::n1ma:*1'r~*1Ir;phagﬁs are stimilarly ielated to human ‘E-.‘«éll"'-"‘}'l;
f;“i_i‘i“ﬁ‘ A5 thc Vv are to these Cxpevimentally induced lesions is, of course, Ycl Iqi
trom established  but this wpproach to unravehing the mystery of saic uuiamr
FLUINS A promising one As the authore point out. recent cprdemiologic obser
vations of Ldwards and Palmer indicate s preponderance of reactors U
i,lﬂ}t:mu{m prepared {rom atypreal myeobacteria i areas ol sarvoidosis preys
Adence and Chapman (see the 1962 1963 Yran Boox, p 1700 has demoi
strated amtitanlies against '

e _ atvpical tunclassified: strams in che serums of &
high proportion ot padents with curcoidnsis .. Pl |

sarcoidosis E.ﬂ.%’ﬂ}ﬂiﬂg the Pleura has been 01 t:’:‘d n v
cases, only 1 of whivh was histologicallv confirmed Peaul J
Kavnat and Robert F Donohoes ¢ Washington, 1), (7)) report 2
additional histologically documentod CASES

P
IR

.,

A ey Reso Des 39 TOETED, May, 1563
gy : ; i i i A :
) Ann, U Mod 60 VA1 3% Januwur., 1303
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Woman, 23, had bilaterally symmetiical arthralgias m several
jomts, followed by monarthritis of the r1ight ankle and ceivical adeno-
pathy Hilar and byonchopulmonary adenopathy were noted on - Yay
study  Liver biopsy showed noncascatine granuloma After a 5
month remission. dyspnea on mild exertion developecd, with x-1av
cvidence of a parenchymal pulmonaiv lesion [he dyspnea remained
unchanged over the next § months . otheirwise., the patient felt well
Left plewral cffusion then developed Coceidiodin skin tests welc
positive, previous tests had been negative Pleural fluid contained 5
G protor per 1009 mlb oand 4.8 1ed cells per high-power field cul
tures were sterile  Biopsy of parietal and visceryal plcura and lung
parenchvima showed noncascating granulomas, as did scalenc node
biopsy  Thoirzcotomy was done and 2 months later there was no
reaccumaulation of pleural Aud

The othar patient, a man aged 24. showed clearimg of pleu-
ral eflusions on corticosteroid therapy The 3 histologically
confirmed cases provide evidence that pleural involvement 1<
an ouncommon but occasionally promiment finding 1 saicoi-
do<is I saicoidosis has various causes, then perhaps the
cases mn which pleural effusion 1s present are 1elated to one
sl the specific eticlogic factors I sarcoidosis 1s A <ingle
discase entity, these cases re-emphasize 1ts protcarn manifes.
tafion ™~
P [T sesall o thie Hecihm tesi, i1 thas wvas done s mot mentoned in erther
casc repsre Poasttive tests vould have made these alasnoses moic <ccure 1he
2nihinrs could fied oniy 1 osther case in the hiteraiure of plearal sarcoidosts
divgrosed on piatelopic vvidence, 2lthourh there are others reported with
pleves) effusion withoo! wuch *Lorfrraation” of the characier of the pleug al

1.'!-2 “r{::irlL~-1-E[.!ili_ {.:‘{1}*1 ;]J-".]:I“ tj_{: I: ':_I,r:U]Tf_l’! T.[Il':l](..]].j._- 'I'I" t ];'}1:-5{:3 _-: I:-. _'l_-;t'._‘::‘ -15 f]tq-(_]lljerj :L]'l{i
ri bl f‘-;-! (ot KAt o GO . &

a it E'-‘"-‘*-’*'-'-"’7'Hi--'!‘-i."-,-*"-?ll?.‘l3, are ceowmpattble with cus-cotdosiy but
vistorogie evideno s in wnyon A05i8, a3 iha ve]? ke, 1 ret pathogsnomonie of
thic discase. Meveriheless, these Srdinegs, iogether ciath (he negative tuberci-
o alon teets aend support W the ashire' diasmseis i ezcly of

¢ asdn - Bl

Eosmophilic Granuloma [Histiocytosis X] and s Varianis
with Special Reference to Lung Involvement. | G Lewis?
CBrarapton Tospi) renoris 12 cases, all proved b istoloeically
e 5 women and 9 men werve aged 19 .50 years at the time
SEociiniczt onse: of the disease. Five patients had died at the

”]ff' sC

Ume of study, The mean duration of illness waz 5 years for
Vrose with orimary pulmoenary ecsinophilic granuloma and
I S 3

P vears [or these with widespread lesions, Coush and dysp-

Aen wern AL mest COMIMOH Tespiratcry symptoms. Faticue
Was an imporiant comuolaint in 9 cases; weichd loss was a
veatare in 4 cases and ciubbing and occasienal lung crepita-
tinns i 2 cach Hone lesions swere present in 3 patients and
sispected o1, Inis boing confivired at sutepsy. Tecurrent

(i 191 E ieapl 2% RANY ) i' TI R AT ET
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Vig 26 =% ray showing motithng and ning <hadows (Courtesy of Leyas J € Q@
I ded 33 337529 July, 1964 0

pneumothoraces occurred in 3 cases. Diabetes insipidus ¥ 1;
found 1 2 patients and panhypopituitariem with obestty <t

myxedema in 3 Two patients died of pulmonary suppul atior
and 2 in respiratory failure with right ventricular hvpertt®

. -y ©85
phy. A fitth patient was cyanotic and 1 respiratory distre
~betore death

Man, 28, was hospitalized with a history of tiredness and ‘_-‘,'Ilt_?liﬂ.t“f’
of breath on exertion for about 6 months He had developed 2 _dli
nritating cough on deep breathmg and had lost 14 1b Fever up
1004 F and mght sweats had occurred, as had mild aching in Uit
knees and occasional left-sided chest paan A scalence node Inﬂp'n:
o | was normal Much loss of hair was noted The temperatur® ‘r’*‘i‘a
. D9 995 F Review of a chest x-ray taken before syimptoms d-U'R-‘l‘I”I“T’_
showed mottling m the lett upper zone Subsequent films show ed Ll-ut
normal vascular patterm obscured in all sones. mottling throughad
and anappearance of pumerous 1ing shadows (Fig 261 Blood q'l?l .
ies showed the white cell count to be 13,000%cu mm with 29 tfﬂi’l’?{J
ophils, wet eosinophil count, 300 cu mm  sedimentation 1€ =
mm  per hour, and o - |

e 20118
- - e . plobulin shightly clevated The sputunt ©
3o tamned 2% cosinophals g

- {~q . , ' 4 - _ _ heTe
| _.01“.1 bIG[Jb}‘.., the lunyz was poorly expanded and felt fibrofic Ihf-l-;i.q
were  gravish  subpleural and intrapulmonary  3-5 mim nodutt
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thhoughout the excised part of the richi upper lobe Microscopically.
there was solid imfiltation with histiocvtes and some eosinophils

There were areas of focal collections of cosimophails

Prednisonce 40 mz duly for 6 weeks followed by 153 me daily fox
muntenance, effected rapid subsidence of fever The patient himself
stopped this medication The next year radiography 1evealed slhight
clcaring of the infilttation He remains well and working about 21,
vears after admission

In these cases. high leukocyte counts occuried from neu-
(rophilia m the absence of known mfection A-ray study
showed diffuse bilateral motthing 1n 10 cases and shight
1cticulation 1 another Progiessive lung chaneges with for
mation ol anr spaces weie conspicuous 1mm 6 cases All -1 pa-
ticnts studied at autopsy showed conspicuous air spaces due
to cysts o1 emphyvsema Fibrosis and histiocytic mflt ation
were promment  Fosmmophils were absent o1 scantv 1 3
cascs, but focal aggregations were plentiful m I Review of
(5> reported cases of pulmonairy eosinophilic eranuloma
dingnosed by lung biopsy (table) showed that occasionally
there was a Jocalized mass or large nodule. but that usualls
there were nodules 120 mm in diameter spread evenly
throuzhout the lungs

A signihcant proportion of patients with eosimophilic 21 AN-
uloma remaimm asymptomatic o1 1impiove spontaneously It 1s
best to delay treatment until the patient becomes 11l or 1s
deterioraung. Steroid therapy 1s probably the best treatinent
when this is considered necessary However, steroids were of

s Havinc Eosisorunic Granuroma (HisTiocy rosis X°

Anyimnptanals ;
( -:E!E‘:i"‘ 51
Mnn G
EIvagites 1
Foati e )5
Wintghy jeaos 5
Fever S
T head pain Gnclades o lesions, apentaneca: proumothoraxe, 19
Hﬂ’_‘ :_'T:-T.'ﬁ'f'll L ha 5
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- to progressive and fatal pulmonary fibrosis.

~Wwith one to three antigens in ex
- cipitins were found only in the Y-
- recorded illness and in several instances. at least 3 yesrs.
- after any possible exposure to 1 re |
- . of 17 samples of moldy
~ related to the presence

R gE-I Art_h : I"nurtm : i—ié;ﬂiﬁ IU:.';:.'.'T '
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possible value in only 2 of the 7 cases in the present SE’I’IG}S li:
which they were used They should be given at a state ":"" ]e&
the disease 15 potentially reversible and should be gﬁe?]‘
trial when there is doubt about reversibility Occasiond ;t
they appear to be life-saving. For patients with permdl':lem
fibrous or cystic disease, symptomatic treatment n?ﬂ} r
necessary for cor pulmonale, superimposed i_ni‘ectwnbﬂt
pneumothorax The prognosis for life seems fairly good, by

follow-up in reported cases has been himited.

o A s provide @

> |This 1eport of 12 new cases and analvsis of other published {""HL:;GPH ot the
. - _ - 5

most authontative chinical descrmption of the discase and discus

. 4 Md {1011 fl
diagnosis, trecatment and prognosis It will serve as the ctandard mior
1eterence for a considerable time -1 d |

Agricultural Dusts and Diffuse Pulmonary Fibrosis. J 01;1;1
Rankin, Mosaburo Kobayashi, Robert A Barbee and Helen. ]
Dickie® (Univ. of Wisconsin) report results of studi€s dﬂns
in the last 10 years. Most subjects were agricultural workﬂfr;
Inhalation of a variety of moldy organic dusts has resulted 1({} |
serious acute, recurrent or chronic lung disease 1n -59?*'91,-}‘3 ,
occupational groups. The characteristic syndrome seen 1 p
agricultural workers consisted of chills, fever and dYSPne't
within a few hours of exposure and subsequent d(—:’velﬂpn?ﬁz |
of acute, diffuse, granulomatous, interstitial pneumoniti>,

In acute cases, physiologic study shows the syndrome of 2 st

lung with reduced diffusing capacity, nonuniform djs'trﬂlg# 3o
tion of regional ventilation and blood flow and no SigBV™ - -
cant change in airway or vascular resistance. Lung 'bl‘??P_S%'-_._
shows 'epitl‘xe]jﬂid"c:'e_'llﬂ, poorly defined tubercles and L‘?‘Iﬁ
‘han’s giant cells, along with thickening of alveolar 56%1{; .
which.are infiltrated with plasma cells and lymphocytes. = d
lesions are usually reversible, but recurrent episodes may .1'_3:;; bl
‘Trichloroacetic acid was generally used as '-Sf?l‘fem_fifgé
extraction of antigens. Serum of affected patients appea’” . 4
to contain one to three antibodies that specifically 1€8¢°" -

tracts from moldy hay- F’I’S S
globulin fraction. Antibodi€? -7

appeared to persist in the blood for 1.5 years after the 135 & &

ure to moldy organic dusts. In Fro'y
‘hay studied, antigenicity app®=- .

ophili© -

of large numbers of therm

BI62. Telnuary, 1965
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actimomycetes growling at incubator temperatures up to 60 C

[he most potent natural source of antigen contained large

amounts of Thermopolyspora polyspora Antigens extracted
from this sample produced qualitatively sumilar illness in
susceptible farmexrs but no respuatory symptoms in healthy
wrban contiols.

Evidence seems to imdicate that the pneumonitis results
from an acquired hypersensitivity to relatively sumple poly-
saccharide or glycopeptide antigens formed bv the growth
of thermophilic actinomycetes and perhaps other organisms

on a variety of plant mateials
> This 1s 1 coninang demonstration thut a granulomatous mtevstits al pneu
Aorus wliach may le ad eventually to diffuse disablimg pulmonary fibiosis 1¢-
Lats [iom antizen-antibody 1cactior = n hypersensitive mdividuals to inhaled
ducte Dectors Reoitkim and Dickie, with then collcazues, sug_cst that many
Sther diffuse pulmor avy diseasces may g1isc timcugh simila mechamsimms -Fd

Beryllium Lung Disease and [ts Registry are discussed by
Howard S van Oirdstrand, Joseph M DeNairdi and John I
Ziclimsky' . Cleveland: Bervllium bas been used mainly in the
forms of the metal bervlhium, berylbum oxide and beryl-
aum-copper allovs The primary commercial apphcation has
been as heryllium windoews i x-ray tubes It 1s used m reac-
tor systeme and in the aerospace industry Exposure to the
clement principally affects the skin and respnatory tyact,
reaulting i acute and chvomie Jung discase and deimatius
Of 700 cascs of bervihium lung discase on file 111 the Beryl
uum Case Reegistry af the Massachusetts Institute of Tech
nology 211 are considered acute only, 445 chromeo and 14
hoth acute and chronic. There have been 155 deaths

Acute chenneal ppeumonmus s produced by mmhalation of
beryllivm-containing materiale as dust ov fumes The water
soluble salts are preponderantly mmplicated Theie 15 a
direct relationshin o amount of cxposure, and hypersens:.
tiwity mav play a significant rele. Symploms may appear
within 72 heurs of brief but jarge exposure or may be guite
nuidious, The disease is characierized by progressive, usu
2\t ronproduciive, spasmodic cough, dvepnea. anorexia,
reserzl ynalaise and wealmess, Except for respiratory enm.
sarrassment and poesinle oyanesiz, Bndings on examination
msy Kol b remarkalbde. The disease may last from a few
woesks o 4 months, Laberatory findings 1 uncomplicated
Cses are exzentiaibiy normeal. The gredeminant reaction ic

Mepstnead LT OF SRMLTRE Tngroimioey, 109G
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men obtamed t autopsy on pucst atge . LT
acute bervlhhum pneumoniits ”.1?‘ ]I:En[,u ,
logie chauge s pumartly an et ;:ﬁnﬂm‘é i
: unolvement  with  seyere pu {tratiolt ]
edema Both the intra-aly eolat inkt fuuzf |
and that prosent with the :-t‘lt‘lﬂ*imk T '{'
stitially are predonumanth 1111‘1_nﬂm i i
Fig 28 (above) —Inffusc HTILHI}N‘?' l
: granulomatous lesions of chrontt 200 E
o Tunp disc ase .
Fig 29 (lctt) - Fuadence of ﬂdyiliif* i
vascular « hange 1n man i who o an i
hosis was present for many ve Ldg |
stevord therapy was considered fie |
quate Patholngic changes ale be fuﬂ
due to the pulmonary hype rtension r";d;f- 1
ing from the chionic beryiium ik s
case with itn alveolar ¢ apdlary block ﬂ; 3
tient died of complicaung cor pulmondie
 TCourtesy of Van Ordstrand, ;ﬂ, *
et al . Postgrad Med 36 499 504, Novein
ber, 1961) i
Pu_llm?n.mf‘f edema (Fig. 27). Cor pulmonale, present aftel
onty 3 weeks___ “?i Il-lﬂLS_S, 1s the cause of death in fatal cases
T1191d1§¢L15@ has been virtually eliminated in recent years bY |
. ) - i t.i‘o ! : : _'_‘ . N . I 3 2 - . .t. - ...': é’
e _‘Jf goqd }nduis%n_;l_l hygienc and engineering Sﬂw_ :
g-u_ardb_ No known fatalities hav O (R dx’;eﬂ_’t e
Wi € occurred since the a .
of adequate steroid therapyv, OF 02 moarime e o g AT e
: ?{{;Zd g | croid lhelapg. Of 93 patients seen smce 1941 =

Berylliosis, or chronic beryllium lung disease, is due to il"
“halation of beryllium dust.or fumes over a variable _p-e-r_iod? __
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Beryllium oxide and other compounds are suspect. There is
a latent period of 1-20 vears between termination of exposure
and onset of clinical discase The 1llness is related to hyper-
sensitivity The usual symptoms are chronic. relatively non-
productive cough, shortness of breath. decicased appetite and
werght loss. Pulimonarv function studies usually show an
alveolar-capillary block Relative hypergammaglobulinemia
1s found X ravs show generalized fine nodulation or supphing
with minimal hilaa adenopathy Later. superimposed linear
and reticular densitics may be seen The lungs show diffuse,
chronic, interstitial, granulomatous pneumonitis (Fig 28),
which 1s sometimes mdistinguishable from sarcoidosis How-
cver, m bervlliosis, mvolvement 1s usually more diffuse and
confluent. the gianulomas are more loosely arranged, plasma
cells more promment and sclerosing granulomas less com-
mon than i sarcoidosis Patch tests with beryllium com
pounds and the Kveim test bhelp differentiate between the two
conditions. The most frequent comphication 1s cor pulnionale
the disease wtself causes pulmonary hypeitension (Fig 29)
Experience with low-dosage, long-term steroird therapy has
been most rewardimg Twelve of 81 patients have died Only
2 patients died simce mstitution of steroid therapyv m 1950
and there 1s some question as to the adequacy of treatment n
thecse 9 cases

P~ 11 Van Ordetrand and b colleasues here present a sucomet wecount of
vevalliam luns disease hased on thery own evtensive experience of 171 ¢ases
and er intorraater on file in the hervihiam Casce Registry e~tabhished by Dy
Hoomet 1. Havdy i1 19050 A deserption of some unuasual pubimonary patterns

vias pablished recently (Weber, Stoceckl: and Hady, Am ] Roentgenol
BUHTO 1y by Dacior idardy and her colleazaes at the Massachusetis
veeneral Heapital - Fd

Familial Interstitinl Pulmonary Fibrosis. I W Hughes!
flnaland) reports 5 cases of diffuse Intarstinial pulmonary
hbhrosis from one famly

Woran, 20, was adimtied to Tehidy Hosp . Camborne Fncland.,
]n. «cause of progressive hreathlessnezs on excroon. W hen hospital

ceel eleewhere she was acutely 111 and had -:1 hzht productive
ngh L,m“ al cyanosis mfi crepitations at the bases of both lungs
VO 31r;.pd I}* CleErporatlure ooCasion: allv reache d 105 17 and the
33 k:g S plate AT ]_1_} ]hr*- crythrocytie sedonentation rate was 131 min

% 1 Biour 'TJ e ¢ lepst weray shewed gereralized fine rnowding throush
rt bt T n;,;_-,;j ctation of the pubmonary artery, Broad-zpectrum
nomatherany did 1"1":1 Frelp the fever which setted by lysis when the
1:;;_;&;;_@%.#_-;“_ noweere et hdreyn daring I.har;:: 2d week, Breawhlessnese ad
worssned so that speech was barely pescible, and the patient W AS
srmneYerred 1o this hoopiial,

St - de moeh R N e s P |
1. Thertos 100 51% 520, Movesreer, 10053
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Fig 30 —Section of lung showing reticulin incredase causing thickemng of the W

.rI'J.Pl'I
the an spaces characteristic ot all threc cascs Silver imprcgnaton, 290 Ihe PhD;U{; the
was taken bv M P Sunchcombe hrom a sceton prepared by Professot ] FG#D,}LLg NoveD
Welsh Natiomal School of Modiane (Courtesy of ITughes, I” W Thoras 10 515 95=9
bor, 19640

—
The respiratory rate was 40 per minute The hemoglobin wa® J_‘% :]
and the red blood cell count 2,550,000/cu mm The sedlnwniﬂ-uut_
rate was 77 mm 1 1 hour Chest x-ravs showed extension of Mo
thng with areas of confluence m the left middle and nght 10“6“35
zones Empirical ACTH therapy gave improvement A month dltl;’
admission, lung biopsy showed c hiomec mflammation that was main ‘*1
mterstittal There was dense accumulation of Iymphocytes, pl;{sn’l;
cells and histiocytes which, together with ncrease reucuhl .
produced great thaickening of the walls of the alveoli and other dmtla
AT spaces (Fig 301 There also were inflammatory cells and fibrost
obliterating some ot the ar spaces . i
Progress was maintamed on 15 me, prednisolone daily When t 1'1
patient was discharged about 3 months after admission, exerci>®
tolerance had returned to 75% of normal The radiologic ympreselon
was one of resolution, although some fine punctate motthng '
cvident Breathing nnproved further after discharge, and N1
showed clear lung fields and a normal-sized pulmonary arter
Corticosteroids were stopped, and' the patient returned to wolk T
In the next year, refractory anemia was noted during -pre._l{n&ﬂﬁf
Dyspnea, cough and lethargy recurred within 6 months of delivery @
a healthy child. Clinically, obvious pallor and toxemia were ew'idcl’}#
and crepitations were present on auscultation The hemoglobin ¥ "j;
3%, and the polvinorphonuclear alkaline phosphatase score. 3U=
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GRANULOMATOSLS: DIFFUSE FIBROSES 147

(normal, 14/100) A leukemoid reaction was diagnosed Conventional
methods for conecuon of the anema failed Corticosteroids were
again given, and the patient {elt much better within 2 days The
lungs were clear after another month, and the hemoglobin had risen
to 67% The patient has remaied chinically well so long as cortico-
stexord treatment was continued There has been susceptibility to
descending respiratory tract mfection Ihe hemoglobin vaiies from
70 to 80 Gm /100 ml

I'he 1llness appeared mn the patient described, her sister
and their mother within 18 months, when all tlhee had hived
apart from one another in different surroundings for a num-
ber of years The 3 patients each had a diffexrent form of the
disease The first patient had the acute form and would
almost certainly have died within 6 months of onset of symp-
toms but for corticosteroid therapy Her sister was never
acutely 1ll and was thought to have the subacute form of the
illness The mother had clnonic mterstitial pulmonary fibro-
s1s which followed a pirogressive, slowly downhill course
leading to death The refractory anemna in the fixst daughtex
Appears to bhe related 1 some way to the pulmonary condr
1101

The total of 1ccorded familial cases 1s now 31 There 1s
clearly sufficient evidence to show that hability to diffusc
mterstitial pulmonary fibrosis can be imhented and warrants,
M such cases, the present desciiptive texrm

Family Study of Idiopathic Pulmonary Fibrosis: Possible
Byvesproteinemic and Genetically Determined Disease. Ralph
F. Jacos, lohn Frvmoyer, Plulip Bouanm and L I' Young?
{Univ. of Rochester) recently studied a patient with mtersty .
tal pudmonary fibresis Study of her family revealed 7 otlier
awtopsv-proved cascs with remarkably stnlar featuves.

Thf proposituz . 2 woman azed A6, had 2 6.anonth hustory of pro

rousive dvspreds and mild preductive cough. Chest x-rays showed a

{rd S0 1HJ~.L]]J]{“- appcarmy infiltration widely disseminated through
] 11”1 linrgs. Blocd studics vevealed persistent cosimophilia and pul

wnary functien siudies, an alveclar-capillary block associated with
restricied veniilation. Serurn protem electrophoresis demonetyrated
shiorp peal, wivhin ~;'Im y-elobulm. I'mrnunoclzetrophoresis sucgested
'E_E;:;;-'._-:; this represents a monoclonal veglobulim abnormabty  The

clinical course dotes 3-ﬂ~f—r1 despite *rrnmmm with prednisone and
rsomierid, At susiupsy, the {:-'_-.1?5:55_‘;'“ ahicyy “d widespread deposition of

intoraticia? ,*:':ﬂ*,:.:.ﬂ'im;—fi"x. .s': dasue, marked increzse in clastic yaterial in

Aiventar aenise and conpestion 1’11] J:1, ;*'E::f;!n miliration witlhan the

L, -:-__‘ H «.:‘ g o v .'.';_.‘
254 and in the septa.
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crandfiather of the propositus are suspected cases of pulmo-
nary fihrosis The mother bore 1dentical female twins who
hved in widely separated areas and died withim a vear of one
another of proved interstitial pulmonary fibrosis None of 82
family members examined had either x1ay changes sug-
gesting early disease or abnormal pulmonary phvsical find-
Imgs Siv members had some type of serum protein abnor-
mality, and 13 had eosiophilia of over 6%¢ Four relatives
had a positive latex test for vtheumatoid tactor Two members
had Raynaud’s disecase. 1, ulcerative colitts; and 1. classic
theumatoid arthhiitis One had a history of Schonlein-Henoch
purpura and 1 a historv of acute rtheumatic fever

No defimtive predictive marker for interstitial fibrosis was
found 1n the study The pattecin of distribution of cases sug
gests transimission as an autosomal dommant abnormality

Regulation of Ventilation in Diffuse Pulmonary Fibrosis.
Auy V. Lomcnco Geraxd M Turnino, Lindsay A G Davidson
and Altied P TFishman® (Columbia Umv @ studied 9 males
and 10 females, aged 2069 years., with diffuse pulmonary
fibrosis  granulomatosis ot both Each had a history of pul
monary discasc jor at least 1 year, and none had bionchial
obstyuction o heart disease There was no evidence of bron
chopulmonairy imfection at the tnne of study Seven patients
had Boccl’s sarcoid and 2 had asbestosis All patients but 1
reported breathlessness and all but 4 had couzh In general,
<ray appearances were thosc of diffuse fibrosimg granulo
matosic Physiologic features are shown m the table Total
Iang capacity was abnormallv low in all but 2 patients, and
this wae duce to reduction m both vital capacity and 1esidual
volurie, [y 9 of 16 patents the rato of yesidual voluine to
rotal lang capacity was abnormally bigh Maximal breathing
capacity was normal m 10 patients, slightly below norinal
4 and helovs novmal in 5. The responsc to exercise was stud
ied in 15 patients and the ventilatory response to breathing
4077 guygen m & The responsc 10 bieathme of 5% carbon
dinride wae studiedin 19 patients, and 7V received intravenous
THALM The sworle of breathings was measured i 7 natients
during breathing of 5% carbon diowxde,

Blinuie wentilation was greater than predicted 1 all [ra-
derts, hecause of incresses in respiratory frequency rather
than fo tidel volume Breathing 4U07% oxvaen did not chan o

« s . . g TERTEL WSSl Ll e e
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- YWY ISE TIN 19
VENTIIATION AND Gas EXciaNGEY AT Rrs1r AND DURING F.XERCISE
PATILNIS WIIH Dirrust PULMONARY FIBROSIS
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| ﬂ"n minute umﬂauqn at bﬁdv temperature and ambient pressure saturated WEILII; :' i
-vapor (BTPS) f xespiratory frequency V,, volume of physiologic dead space, Bl

£ ﬂt{* SR Ra i
tidal volume, BTPS, Vo., oxygen mn'sumptmn at standard conditions, dry, Re *‘-rqu i e LI

‘ixchange 1atio Di. . steady state difiusing capacity of lungs for carbon mnﬁﬂmdf’
PU}“ partial pressure of carbon dioxide 1n artenal bload |

"Ez-:en"nmm e:";mwse su:-p tt"m l’dxer{“-: S 1, ewrmne -,tf;-adv wt m*

| the mmute vennlatmn or the resp1ratnry pattern Tlu’-: In#:l“f;f |
~crease in minute ventilation on breatllmg of 5% Calbclﬂ:_{-':.'5-;;_-1-,_;,-._-f;';,:_l'f
~ dioxide a‘-’emged 218%; the increment was not significanty ek
____-f._'dlfferent from that seen in normal subjects. Resplz‘aw?.--;_____;_: |
. frequency during carbon dioxide breathing was Slgnl_ﬁcaﬂt Y;--f_.if-.
- greater in the patients, and tidal volumes represented abnol”
i ;:.._jﬁ__;lnally Iar,ge fractmns nf the vital capamt}f .X}f"gﬂﬂ u?mk (e L
.'_;_.’-_j_lrlcreased inall- patients. dm'mg carbon dl{}}{lde breathmg e
'?-*-'.':Thera were. abnormally large increments in arterial PC% - on
| 3“‘1 arterml h}rdmgen ion cnncentrauan These ghangﬁﬁ mm’
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tesult from an abnormally low buffering capacity and an
abnormally high dead space ventilation

The pattern of change 1 nunute ventilation on mfusion of
THAM was the same qualitativels as that in normal sub

Jects, but the plateau reached was only 15% below the value

before infusion, compared with 50% 1n controls Carbon
diovide decreased in both groups. and respiratory exchange
ratios were mairkedly low Woik of breathing was abnormally
high during breathing of both ambient an and 5% carbon
dioxide 1n the patients The abnormally high work per min-
ute mvolved not only an mcrease 1 respiratory lrequency
but also 1in the work done during each breath The abnor-
mally lhigh woirk per breath done by the patients was a result
of the abnormally low compliance of their lungs.

The high minute ventilation of patients with diffuse fibiosis
ordimarily arises from an abnormally large number of afferent
nelve ympulses reaching the respunatory center from the
lungs, respuratorv muscles 01 bhoth In some patients this
heightened ventilation mayv be further mceased by chemcal
stimulation The abhnormally high woik of breathing does not
appear to it ventilatory response The vesults suggest that
N chronie obstiuctive pulmonary emphysema, the total work
ot breathine does not lmat the ventilatory response At least
part of the limitation 1 patients with this condition may avise
o 4 functional depression of the respiratory center during
carbon dioxide retention

B~ 'l i relafive o ~hrevic abhatructiy o pulraonary craphyzemaas that if
e i stingn o voentilatore respanse in I_'-IT!]’.‘E']'“',.’E'-(:]'I'ﬂ'-i were himted primanily f_;r}'

Ciperdinate incresse m work ol Breathing 95 has been suggested by otha s
G would sapoeot a shiciar noiiaton 1 these poiderts vath diduse fibrouis,
Bt iliis svav no: found, In omaxing s observatuon. the authory point out.
hovpwpr, they the compaviaen aprlies (¢ forad vark of Freathing, which i:

—
i

Ieveased moatndy afain.: ponesssiic rexisinreoe in ochamructve crmphysem ‘A,
Wihereas in diffuse Bhrosis, the incoressed werk is o azainst elastic resict.
wy L)
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New Wethod of lontophovesis and Analyvsis of Sweat
Electyalvie js described by Edwin Glenn Troutmant (Fort
';: : 3.

. A R S i
verin, Texas) The prooson

T T R PO (o o . : ,
ceaure was oeveloped o eliminate the

bl 5 SR " i

M
Gveriapping ranges of wetraivre valves noted betsveen mor.
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1522 THE CHEST '
mal subjects and patients with cvstic fibrosis and the (2?11"6' '
quent uncertainty occurring in the “‘band of confusion
V1 1HOD —A constant-cuttent generatol which dehvered a pre
cisely timed current at a preset ;-:unpeixagu with a varation 01 l'—"‘_“
than 1%, regardless of ¢hanges i 1esistance between t:lugtmdtf'“n
was used A plam 2x2 n pallZe SQUAIC Was saturated with flt“"lil
pilocarpme hydiochloride and placed under the positive UICCFWdﬂ
Gauze satmated with physiologic salme was placed under the o
tive electiode Sweat samples were collected at G LUCLEeSSIVE J*I“IIII]L.IEP
intervals, begmnning immediately after stimulation wabs L'O!"ﬂp?‘f“' |
i Collections were made on ashless filter papel under a wateh plass j
Analysis of total electrolyte was canied out with an alternatings |
current Wheatstone bridge after dilution and elution of the H“’F‘-““
with tnple-distilled water . g
Excretion curves, obtained by plotting weight and electr
lvte concentration, showed varving patterns with hll‘lﬂl}-““
£ levels of stimulation. The most consistent curves Were e
f | tained by a stimulus lasting 2 minutes at a level of 2 M-
using 0.27% pilocarpine hydrochloride. Abnormal electrolvie
concentrations were often produced in control subjects by
understimulation or overstimulation. The most btﬁlfi,ﬂticdu Y i
significant values were obtained when samples from the last .. 1
20 minutes of collection were totaled. |
An index was developed which reflected not only the anv t
plified significance of absolute electrolyte content _t'imi%"s'
~concentration, but also a standard area of collecting surface .o
(1 sq m) and collecting time (1 minute) The formula WA
. _ 3
mEq./L. x absolute excretion 1n mEq. £
- . lsg. m g a0 |
.y area of electrode __— | &
- Time of collection in minutes e ﬁ

Computer analysis of data from numerous groups 5110"2’.‘_"""1 i

~that only patients with cystic fibrosis had significantly high - &

| ""_”aﬁm‘?s.F’f-'SW'eat--éléCtlete concentration. Excretion in absr.
 lute milliequivalents was sometimes more -sli-gniﬁtﬁﬂﬁt"thf‘m 5
- concentration. Symptomatic relatives of patients with, -2

~ cystic fibrosis had a significantly higher absolute excréti®

and index than asymptomatic relatives. The data did 7% = o

B :

Cﬂnh m | the press nce of f-’tfcrrm e fruste of mu gt}vigﬂ-i-dﬂ Sif‘% Hﬂ :
failed to support the concept of simple mendelian recess’*®

~ Ocular Changes in Pulmonary Insufficiency were stidi®
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iz 31 — Photograph of fundus of Jeft eye of patient, aged 20, with cystic fibrosis dunng

Cpisode of Teaprratory {alue Ahild papilledema, retinal hemonrithages and venous dilatation
arer yaeese By W ontess ol Spaften 1 pond Broce 8 M 15 Amy Read Ophth 68 661-676,

boaly Awe , 1901

by Harold F. Spalter and Gordon M. Bruce? (New York). The
slobes of 16 patients with cystic fibrosis of the pancreas were
exavined wlteor death, and definite evidénce of pathologic
chanees in the ocular tissues was noted in 12. In most in-
stances. this was manifested Dby papilledema, macular
cdema or retinal hemorrhages. In 10 of the 12 patients, the
retinopathy of cystic fibrosis was noted before death. A re-
viow of laboratory findings showed that hemoglobin Jevels
and venous pressure levels were not directly related to the
ocular changes, and cerebrospinal fluid pressure was ele-
vated clinically in only 1 patient. Generalized cerebral edema
was not found in patients studied at autopsy. Patients with
Minymal clinical respiratory problems or those who died of
(erminal acute respiratory insufficiency without a back-
cround of chronic respiratory failure were those in whom no
pathologic ocular changes were noted. Four of the 5 patients
vho died of causes other than chronic respiratory failure had
unormal globes
Iy a Jiving patient, aged 20, respiratory difliculties in-
creased with the rather sudden development of recurrent
puiimonary infections. Bretinal changes were first noted dur-
ing hospitalization due to CO, retention (Fig. 51) With treat-
e, the r{*f:?-;p,_i,1";-'_&_1{}:1'}‘ insuflic ionc 5 hi{ﬂ-"ﬂl}-’ cleared and C'QJ
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154 THE CHEST

levels returned to normal. Within 3 months, the retmcpath}i
almost entirely disappearcd. Five patients with respiratot
failure and CO, retention were studied. Two had chroni
pulmonary emphysema. kyphoscoliotic pulmonary dis-
ease, and 1, the Pickwickian syndrome. Four of thes€ pad-

tients had retinal vascular changes, 1 showing frank paPﬂ
ledema and macular edema. The abnormalities were S'ilﬂﬂa;
to those seen in patients with cystic fibrosis. The spectruft o
changes varied from venous dilatation to marked vasculal

tortuosity, in addition to retinal hemorrhage, macular edern
and papilledema.

Findings suggest that the retinopathy observed in patien'®
with cystic fibrosis and in adults with chronic pulmmlflf'f
insufficiency of different origins is in large part a reﬂectl?l‘ll
of CO, retention with its physiologic influence on cerebra
blood flow. Respiratory failure may serve as a possible expla-
nation for previously unexplained retinal hemorrhag®®
Respiratory insufliciency should be considered in the differ-
ential diagnosis of papilledema. | | |

» [The occurrence of retinopathy, including papilledema, o the
insufhiciency has heen known for many vears, but the present authors W&t

M . Z ::u.if_",ﬂl
first 1In 1960 to describe 1t in association with mucoviscidosis In Lher L=, 5

: : * " j\' In
lll‘npﬂtttlnt article, thev report autopsy imdings, compare the retinal r:hﬂ!_};ﬁg”ﬁ_
the pediatric group with those found i adults (with respiratory pnsu fRCer™
secondary to other Causes -

with cystic fibrosis of the pancieas) and discuss the possible pathoge
me{"hambm% In an addendum, Doctor Bruce further draws attention ihle
question of diflerentiating visual disturbanc es due to hypercapnia {rom poss}”
toxic effects of antibiotic medications and d . 5 0
vision which he attributes to |
phenicol ldiosyvncias '
syndrome -Fd]

o

—

L

" -1;"::-‘;1 Iq'$';:£“'~" ¥,

escribes several case
a specthc optic heuritis caused b

e o o el Y ! MYCOSES ,_
__ _"}hﬁ,tﬁpl_ﬂsm?sis-_ﬂQﬂper_ative Study: II. Chronic
thstoplasmosis Treated with and without Amphoterict?
- Ahe Veterans Administration-Armed Forces Cooperd!
¥ gt"]“if Sl 'Hés_.t‘:’lf‘iaSmUSiSﬁ patients found to have chro?
- puimonary disease with Histoplasma capsulatum d
" '-:_'$ji?ra_'jb1¢--0n_- sputum culture we; R s A
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hospital treatment with or without amphotericin B therapy.
Of the 31 patients observed for 27 months, 17 viere so ticated
One who had acute pulmonary histoplasmosis had a satis-
factory response. Only a few patients were confined to bed.
Among the 30 males, predominantly in the 5th and 7th dec-
ades of life. the mean ages were 55 and 52 years, respectively,
for patients not eiven and those given amphotericin B The
mean duirations of discase were 5 vears 7 months and 5 yvears
10 months, respectively

Pulimonary lesions were bilateral m 9 control and 11
diug teated patients All 14 control subjects and 15 of the 16
drug treated patients had cavities Progressing lesions were
found in 6 contiol and 7 diug-treated patients and 1egressing
lesions in 6 and 4, I(?%[DL’-‘C’LI‘.’GI}" A solution of 50 or 65 mg of
the diug 1n 500 ml 5% glucose was given mtiravenously for 6
hours, begimneg with a 10 mg dose. 3 times weekly Acetyl-
salicvlic acid was given before each mfusion, and hydrocouti-
sone was given when necessary The “target” dosage was 1 2
Gm. 1 6 weeks, or 3 3 Gm n $months, actualdosage approxai-
mated this 1 all but 3 instances The average follow-up
period was 11 months m control cases and 30 months in diug
reated cases.

Only 3 of the 14 contiol subjects developed negative spu-
tum cultures, and 2 had mvycologic relapse All cultures
druz-treated patients became negatve Theie was one pes
manent and one temporary relapse H  capsulatum disap
peared from sputum cultures m 26 davs o1 less after dlug
(herapy was begun and sometimes much more promptly
Stable lesioms had increased m treated patients at 6 wecks
and at 4 rnonths these patients unlike contiol subjects,
continued to improve after 4 months. In Geated patients,
densities at the circumfberences of cavities became less
marked and the outhnes of the cavities became clearer Only
2 of 12 rontrol subjects showed a d-fold fall in seroloeic titer.
qterd at 4 months. Seven drug-treated patients showed falls
gt titer, 4 of them at € weeks, Tlree control subjects died
iroen scotive histoplasmosis and 1 from other CAVSES Thiee
dvaerreared patients died, without actve histoplasmosis, of
il rvnn 21y and sveien ¢ COr ]Ti'[i-ﬁ;?iiiif)]‘l:?.‘:,

i wvan concluded that amphotevicin B has a defimtely
teneficiz] oFect on the coaree and proagnoesis of chronic pu]r--



Ject, the student first to be discovered with histoplasmos!®.
:-1-1:_1::1' the only one to become severely ill. Nineteen si“u.derlt-S_ o
“had a complement fixation titer of 1:8 or higher to yeast or  ig

- students with positive skin tests and complement fixatio?

_Man, 22, C '(j'ﬂ'llﬁlidi}fied_ of che
The pulse rate was 140

- Pericarditis. Skin tests showed a

g 'IE'L_‘l.."Ii_u"H:{_'_'“?; “Besp Dis HJ .-tnzil"r'ﬂt},._rﬂ ay, 1964

156 THE CHES']

monary histoplasmosis. In patients with chronic p11]11aol{ﬂlj:
lestons and sputum cultures positive for H. capsulatum, it]

inadvisable to withhold amphotericin B -
» [This cooperative study demonstrates convinangly  the Hllllt’l“li“mi, 1
teatment with amphoteiran B over no treatment for cases of chroni infy ”;n
tive and cavitary histoplasmosts with positive sputum cultures The qUL‘-"il“.ﬁT
of surgical ¢excision as an ancillary m alternative measute 1in €ases D{_ gL;ﬁd
ciently hmited and locabzed disease 1s not a subject of the 1eport It 1y sta L%_
by Utz 1n Modern Treatment (1 321, 1964) that amphotencm therap o
especially important before and atter surgery, but the indications {01 ”‘c‘lfﬂ;et
il there sull ave any except tor diagnosis, are not given Nevertheless, et ll'p.
reports (priot to the introduction of this diuy) have incdicated suc cessiul 1(3‘31{ ﬂ
with surgery alone 1in selected cases 1The impediment of diug (ox1CILy has bet

. . . [his
cited as a reason to use amphotericin only when the diagnosis 1s certan ele
consideration suggests also that s routine use after relatively COMP -

: . 1o nol
excision even of cavitarv lestons may not be advisable, as 1t probabl 1%

. . . e ~ 10
after exasion of isolated noncavitary granulomas [Durthe experienct
doubt, will clanify this question —~1.d )

Laboratory-Acquired Histoplasmosis. After discovery tha__t
a medical student had acute histoplasmosis and that several
classmates had positive histoplasmin skin tests, John F-
Murray and Dexter Howard® (Univ. of California, Los A"
geles) carried out a survey of an entire '(_:la's.s of studenFS'.'-__-
Data werc obtained on 62 of the G6 persons who worked i
the microbiology Iaboraiory in which e;-:p.osilrf' Pfesum%}b.ly e
occurred. Twenty six subjects had positive hiqtoplasmin 51}"1"‘_1.'.: |
tests. In 10 of these, the positive skin tests were associates -
occasionally with severe reactions. Most of these Sll“mﬁ_’d
multiple areas of calcification on chest x-rays which BHLET
dated laboratory exposure, and all 10 had lived for many

years in the known endemic area (Mississippi-Missouri BIY ek

basin). Histoplasmin precipitins were found in only 1 sub- .~ .3

histoplasmin antigen, all had positive skin tests. "S-E"*eml =

results had generalized aches, malaise, fatigability, chest
pain or cough. | _- ey , .,

St pamn and fever pr:e.se;]jt -f(.‘llv-}- d‘ T R

L e BRER 140 and the temperature 100.4 F The ared &0 . o

- cardiac dullness was enlarged to the left and a loud multphdsit
Peric .ﬂif'dial- :flf"iftfi-f-i_ﬁl"i- rub was .h-ear:d g-lvh;.gr 11»;&; D ip{_grd1u m_ The “]111(’3 s {

-~ blood cell count was 16,050.cu mm and the sedimentation rate ¥&
- S6mm. per hour. Electrocardiographic findings were consistent

I2-mum. area of mduration




MYCOSES

e L o

g e Fig 32 —Chest x-rays showing 4,

e de i normal examimation before exposure on

- e July 20, 1960 B, pericardial effusion on

4 Feb 6, 1961, and C, lular and left para

s s qracheal adenopathy on June G, 1961

oA T ow0o 1 (Courtesy of Murray, J F, and Howard,

JT s s I Am Rev Resp Ihs 89 631-640,
May, 1964 )
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e

e e i
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coceidioidin and a 20-mm  area with histoplasmin  Chest x-rays
Jhowed two infiltrations in the nght Jower lung field (Fig 32). In the
next month, lever diminished, the pericardial eflusion decreased,
and the {metion rub disappeared. The student returned to class work.
At 4 mionthes after the mitial illness, x-rays showed bilateral hilar
Ivimphadenopathy Positive agar gel precipitin. and complement
Gxntion rear tions were obtained to histoplasmin and veast., Bone
marrow study was negative Later, a Z2-cm - subcutaneous nodule
developed over the mnght Jower chest Biopsy showed a caseating
sranulomatous lesion without orgamisms The istoplasmin precipi-
e disappearced, and the complement fixation titer decreased to
1 64 The moet recent chest %-rays showed complete resolution of all
abnormabities

AN pereonnel <hould handle histoplasma organisms with

¢ ave and respect Inactivated cultures are recommended for
manost toaching purposes Although most lahoratory infections
are mild, s1gnificant iliness can occur,
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Clinical Usefulness of Fungal Serologic Testing W4

evaluated by Edward E Mays, Joseph A Hawkins and LU 1
wig R Kuhn® (Fitzsimons Gen’l Hosp.). S1nce 1959, iu_niii’if-
complement fixation tests have becn performed l*elamre‘i
routinely on the serums of patients admitted to the puli’f}’}‘}q
nary disease service. Of about 2,100 patients havil’ig_gv?f';
examinations, 111 had positive serologic reactions (titer ©

1:8 or greater) to one or more of the fungal antigen® uiﬂedq_
The records of 102 patients were analyzed. Positive l"eam.l ol
to histoplasmin were obtained in 92, to blastomyces 311{‘12{9:
- in 35 and to coccidioidin in 12. Of the histoplasmin ff?ac“‘?”“": |
58¢; were in titers over 1:8: 84¢ were mycelial phase l‘f?dC;
tions alone or combined, and 35% were yeast phase reaction
alone or combined. | Can
? Of the 47 cases in which tuberculosis was -diagnosedv ! e
(79%) were bacteriologically proved All 47 patients I o
positive histoplasmin titers, and Mycobacterium tu-h'erculoslf _
was isolated 1in 11 of the 192 pat:ieﬁts with titers of 1:?’2 f 4"
greater. Cross reactions with blastomycin were noted 1
Ry but none occurred with coccidioidin. Histoplﬂswl(?
skin tests were positive in two thirds of the patients teﬁtﬁ:ﬂi :
'arl-Fl all the tuberculin skin reactions were positive. almost o
being either purified protein derivative no. 1 or i.ntermﬁd:fas i

strength. Only 3 of the patients in whom tuberculosi_. -ﬁ'_g;r'

Pfésumpti}rely diagnosed had histoplasmin titers of 1: dlilg
il{;eazzr Six of 22 cases in which histoplasmosis W= “
titSEE " -myc?mgican}’ proved. All 22 patients b2

- fElSt' against histoplasmin; all but 4 had titers of
. %« a U}- Thﬁ‘_}nycglial.phase antigen was t_l;‘iemast re
nflir ? th?-_ /- patients showing cross reactions with

| WZEbam}gen were proved to have histoplasmosis: - ﬂm

_ rer: no coccidioidin cross reactions. Of the 16 patients ‘ﬂm
R opdve diagnosis, 14 had 2.+ or stronger histOh Fogn.
‘reactions, ¥ 2-patents had pesitive o ladisai e
OF 10, St S % L

' socdidiod £n C;;;ﬁ-lwnh coccidioidomycosis, 9 had _P: welt
- L compiement ﬁ}i&tio"n-' titers, and five titers },

pactve [

- proved. Si Ry s A
- myces ’11?13:{ - pat}ems showed Ccross-reactions with o~ 1t
Pﬂsnw ;cﬂge'ﬂ and + with histoplasmin. Seven Pﬁtlﬁntbﬂm
pae PN Q_Cld.’lﬁ_ldln _."'1"""',1.1‘&'21131:101"1;‘5 andepomtﬁfﬁ’mbew

1> '8) D Chest 46 205010, AuRust, 1961
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COMPARISON WIIH VA CoOOPLRATIIVE S1UDY ON HISIOPI 19MOSIS

PRILSINI
VA SILDY
Pcy cent 1ecords available for study 97 & 919
Per cent casces diagnosed histoplasmosis 24 215
Per cent histoplasmosis cases with positive histoplasinin
skim tests amoneg thosce recorded 86 06 90
Per cent of all patients with histoplasmin serology 1 &6 o
above with diagnosis of histoplasmosis & 66
Per cent histoplasmosis diagnosis presumpuve 66 T d
Pcr cent ¢ ases diagnoscd tuberculoss o 16
Per cent tuberculosis diagnosis presumptive pL 21
Per cent casces diagnosed other disecases 2486 325
Por cent other discases with positive histoplasimin skin test 572 56 &
Pyvoved cases coccrdioidomycosis 5 10

<Jkin reactions None of 35 patients with serums reactive to
blastomvces antigen had a diagnosis of blastom~scosis C1ross
leactions occurred m 60% of the coccidiordomycosis group
and 66% of the proved histoplasmosis gioup I'he 1 patient
with hlastomvcosis had negative serologic studies Of 23
patients with noniungal‘ nontuberculous diseases but POSI
tive funegal serologic studies, 5 had sarcoidosis, 4, nontuber
culous ]51(;‘111“]1'18' 3, pneumonia, 2, pubmonaiy fibrosis, 2,
carcinoma of the lung. and 7, mmscellaneous conditions

A comparison of the present study with a Veterans’ Admun-
1Istration cooperative study 1s presentcd m the table Positive
complement fHixation tests for fungal disease, regaidless of
Gter are worthwlile screening devices m the diagnosis of

pulmonary discase

D [ TVhiw evaiuaiicr haald be cf appreciable help to the chmician, The aathors
remiion that preor okin tosting, may clecate the titery of the serologic tests,
winiehy aliaeild therelore e dene fivet whencever possible - lod

Plasiomycosis: 1. Heview of 198 Collected Cases in Veter-
ans Administration Hospitals 1s reported by the Blastomyco
s Cooperative Study of the Veterans Admanistration.® In a
revicyy of records of 170 hospitals for 1946.57, 198 proved
cases were found In 91 hospitals m 30 states Mean age of
the patiente was 42; hall’ were aged 2019 There were 143
sihites, Bd Megroes and [ Amercan Indian. The highest
incidence wan in the scutheazstern United States. Occupa-
tieny relating to contact with the =oil predommated. Symp.
invas pertaining 1o dizeases of skin or lungs were the usual
cenoes Yor seckiny ynedical attention. Mo single symptor oy

vy

coreinstinn ofF sevmptaoms coudd e considered diavy Zos
pINSINDN £ SEERE Ca diagnostic,

£ by Wi oA e W Moy o e LIRS T |
(g Aoy e leenp bIIS e e T6 RS B I P T S R
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DEMONS IRATION 01 BLASTOMYCES DERMATITIDIS
"
l _ : e o I Cultun, Hi-+ logic I sarun4ll =
L . _— e e e BT ldecoobnoithdins EUiRE EEEE Gy R b ———r “'"_'"'"__m“_”'
; [ . . : , i
Cemng i_ Tt | 1 g 10 5 E T o 1 tal A e=rsailsdis Tatil | f;,iﬁ::;?;ﬁj
Sgmb o e Bernor traled bogmier of: Dum o trited \lu*nhlr{ .l R
I C Vatiats | — 0 - o Patemls
betel b e | Per Cent r"ﬂ'?:“lh | CTer Cunt . At | g | Pii-—-rm-
COCINBEEY  aRrask B i SA S P ooa el liioan o ,._..__,.' < e iﬂ—-—“""‘" Lol H g
Maierigl from shan lesion o 81T =y 1 57 Q.2 74 71 &9 1
o Spatum S0 ;0 571 | sz el T ks
3L Bone ibsecss, bopsy, derun 23 0 19 0 826 41 . 30 ¢ ons |22 L
A agre ) l ’: ; | | | | !
i Mucous muembrane bhopsy = 5 . & | s - U 10 | 10
Bionchoscopie material ; 5 1 & i 13 k S : i ‘
fv}; Proslatic <orretions | 5 -| a il N : (s I .
Bl Urino s ' |1 b : : P
s (zastric content : : ! | 6 G . ] ]
s Taymph node. '- & 5 1 | , 2 I 9 | | g8 13 i
0 Lung Lissue o1 chest fud | g g | 2 | 1 | | L | 3
e (v rebrospinul flnd 5 " _ 3 0 | ‘
Asprirate of hran abserss : 1 & 71 - . : l ! , =
oo - | . ". ooy bop ! . |
Abdominal fluid (aspitate) . 3 1 8 ; 1 1 1 : ; -
Laver Liopsy ' : . | i S I S
Bone marrow : : _' 1 1 i 0 1
Prostate hiopsy ; 1 i 1 0 1 | 1 l 1
I eaticle brpsy | ¥ ‘ 1 _ 1 1. 1 ey
...... — RS P __,_. R _,_I' i ___- SN - T A T " _l_._.,.-—-"'""_""—'df
re of

- Diagnosis was established by tissue biopsy OT cultu
materials from many sources (table). In 19 cases, diagnosi®
was made only after exploratory thoracotomy. Often blasto- =
mycosis was confused with tuberculosis. In many At L%
pulmonary illness previously had been present. NO particulaf
type of coexisting disease preponderated. Pulmonary involve « -5
ment was found in 118 cases and skin lesions in 118 Lol
genitourinary tract was involved in 32 cases, the skeleton 1~
4.6 and the mucous membranes in 11. Nine patiénts-hﬂd CEP™. g
tral nervous system disease, whereas the spleen, lLymph HoGes -
and thyrold were involved in 8 each. The adrenal was AR
?olve.d 1 3 cases and the gagtmimestmal tract in 2. The Goﬂf
‘monest pulmonary lesion was infiltration, but noduldl:
pnewmonic, miliary and linear densities were. also 5€ET
(Fig. 33} Cavities were found in 30 patients; the largest Wﬂb
§ cm. in greatest diameter (Fig. 34). Only 0‘1’18::53’5126'“1"W%l.-s:_?:'.-;
involved in 81 cases. The disease had been”preﬁem for 5 Yﬂ‘-‘-‘{f’
or less in 82¢ of cases. Positive skin. tests were found i 41zir
of cases and positive complement fixation results in 4800 &
| Dlaﬂ‘lldlne ﬂ'—“'ie'rapy_'_xvag”giyeﬂ ;120 D SHEALE &01’119 of Whﬂm
~ received potassium iodide. Stilbamidine was the chief At
- In 39 patients, whereas 66 received 5 hydroxystilbamidifie: 2
i _--*_____Twen;ﬁ}{ patients received amphotericin B Thoracic opeT? ¢

tions were carried out in 30 patients, and an equal numBes o
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Fig. 33 (left) — Roentgenogiam showing widespread pulmonary mfiltrate.
Fig 349 (night) — Roentgenogr am showing o large cavity in the chest
] (Courtesy of the Blastomveosts Cooperative Study of the Veterans Admainstration
. Am Rey Resp Dis. 89 659-672, Mav, 1964 )
N : . .
g required nonthoracic operations. IFollow-up was 1 year or
il longey in 117 cases. There were 23 relapses within 1 year of
o apparently effective therapy, but recurrences were observed

after much longer and variable periods of remission. Of 53
deaths occurring in 16 years, only 25 (15%) were directly

1;“ attributable to blastomycosis.

e

1
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}I}p; | TUBERCULOSIS

W Tuberculosis in Ancient Egypt. According to Dan Morse,
1 Don B, Brothwell and Peter J. Ucko,! there are many artistic
i, representations from ancient Egypt that have, at one time or
o another., bheen claimed to show some kinds of deformity,
& mcluding hunchback. An example is shown in Figure 35,
IL'I:ﬂ”'_ Assuming that not all the cases were due to conventions of
. stvle or artistic ineptitude, the type ol deformity portrayed,
i a‘i?‘! an angular kyphosis, is what would be expected to occur in
s paticnts who recover from spinal tuberculosis without treat-
| v ment by surgery or splintn 2 In 1891, Grebart discovered 44
iﬂ"?f : 2 oll-preserved  mummies from the 21st dynasty., In -
1}ﬁ?_ Sty Rey RBeap Ins 90 523 591 Oy telyer, 1710

o

I



7 4 : the hominid line '_thl"ﬂ)l.l_ghﬂut its evolution. Clearly, some

2GS i A
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Fig 35 - Photogriph of puntig furnistud by Honry G Kischer, assoctatt
department ol Lgyptuan art Metropohitan M useum of Art New York The orngiid &5
to still on the tomb wall of Ipuy near Thebes Toas dated NXth Dvnasty The "*“_b‘li'“.-_l o
deformed (1) gardencr engaged i rasing water with 1 shadul (water eleyater

cof Morse, Dooet al o Am Rov Resp s 90 321-341, Octaber, 19603 ) (Ryprodus o
masston of ‘The Metropolitan Museunr of it |

unmistakable evidence of tuberculosis was present. -P.ntiaé____ =

- ae.
had .m.eateid an angular kyphotic deformity In _additl_ﬂﬂ"-[_é_:__
huge abscess occupied the area of the right psoas must h
- (Figs. 36 and 37). The authors review 31 cases in'-““*-lf{éd-
._ skeletal and mummy specimens, possibly dating from '31'.j-'-},--.' 5

destruction of the lower thoracic and upper lumbar vertebr

to 1000 B.C., showed pathologic changes resembling tub

S I L el T

£ AT S

e e Ta e
= e e R T e N el

culosis. 1t seems very hkely that tuberculosis was est;l_-blif’}w

by predynastic times, but further evidence 1s nceded.

It is impossible to say whether tuberculosis has .aﬁect*?d_ o

_Gf '.‘“bel"?“-ﬂﬂsis has been with man since Neolithic times: an

fﬂl’fﬂ et .'.':*:*,i
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Fig 16 (left) —Photograph of an L.gyvptan mummy after front body wall was removed
(21st dynasty ahout 1000 B C ) There is partial destruction of the Jower thoracic and upper
lumbar vertehrae A huge abscess (arrow) occupies the right psoas muscle

Fre 97 (nght) — Artist’s drawing showing spine deformity

(Courtesy of Maoree, D et al Am Rev Resp Dis 90 524 541, October, 1964 )

it 1s conceivable that the closer contact of man with livestock
after the Neolithic Revolution provided a  satisfactory
“bridge™ over which an early mutant variety of the tubercle
bacillus was able to cross and survive.

™ | the mummy with the Jarge psoas abscess was studied many years ago by
Tuffor and the famous archacologiot Elliott Smith Ruffer's fascinating hook,
Stuches an the Paleaputholoqy of Eqgypt (Chicago- Umversity of Chicago
Presa, 191210 comtaims an extensiyve dese ription of this find 1t was attempted,
bt not succrsslolly, 1o demonstrate acid fast bacilli The failure, according to
iy vee ndllection, was attnbtuted 1o the abscess ]’]-‘~11"1T1£_{ bceen cvacuatled Post
moviem oand flled wath forewgn matter on the embalming process. Other
nHcraorganiams, however, hase been demonstrated in mummiecs of similar or
rren areater age by omodorn Justologic staoning methods, Morse in an earlier
repmt cAm Beyw Besp s B9 489, 1067 cmphasized (he difficulties of
thHerential diagnoses on the basie of skeletal remoins and concluded from
=inde s of such material Bom New Waorld diggings that the existence af
ady v wlnats o the Americas before Columbus has nnt been demonstrated
unegoior alls o the proesent commuonication, he and his collecagues

| malie the
iieresting gleer s alinn tliat, {'}1'"1'-.]311_1" miarh evidernoo from art repres

cniations



and human remans ol the exstence of tube
Lterature of the pertod contains little appaient e

case -Ld ] |

Northwest Territories. “Puvalluttug’
tuberculosis or “lung sickness.” P. k. Moore*

Health and Welfare, Ottawa) describes an ou

_  Pulmonary cases: |

oo R0E popiialagn foos e 2{3 it i

o TTHEY Canad MoA 39011931202, May 23,1964 -
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rculosis 1 ancient Fevpl, ;
&

forence to cuclh 4

Puvalluttug: Epidemic of Tuberculosis at Eskimo Pﬂil}ti
' ig the Eskimo term for

(Dept. of Nat'l
threak of tuber-

culosis that occurred in the small Eskimo vill
Point in the winter of 1962-63.
The precipitating cause of the outbreak was probabl'}’ s
case of active, highly infectious disecase 111 & popular and
friendly person with many village contacts. The basic under-
lying causes include overcrowding, marked increase m the
aumber of susceptible young people and possibly nutritional
factors not yet investigated. The debilitating effect of threc
epidemics of virus diseases (measles, mumps, German meds
sles) also played a role. Overcrowding deriv
cessity of pooling limited housing resources
effect of extreme cold in winter. The
limited by the great expense of keeping them
the need for mobility to seek new hunting and fis
Thus it appears that, despite efforts of the governm

to combat the

warm and bY

SumMMaRY OF AcCTIVE Casks OF TUBERCULOSIS

Age groups

Iten . |ages | 0-415-5 | 10-18 | 20-29 | 80-39 | 40-19

77 | 52 | 39 23

~ Fslomo populstion . | 320 | 61| 87

PHMATY . fiasin | 490 1 28116 1
S Mibary ... oaee e | {14
Mimimal i Sn v G| o

- Moderately advanced

o Faradyaieed . cooaea ) A bk §

Total pulmonary.. ] 69 {24} 18 } 16
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ward improvement of dwelling standards, overcrowding will
continue to exist.

A case-finding survey during January-April, 1963, among
the 329 Eskimos and 16 white persons produced 80 cases of
active tuberculosis involving 55% of all households, half the
children under age 10 vears and 24% of the entire popula-
tion. Sixty patients (61%) were considered to have active
primary disease and 20, reinfection tuberculosis. Sixty-nine
patients had pulmonary and 11 extrapulmonary disease. The
age distribution is shown in the table.

The increase in number of susceptible young people is a
result of case-finding surveys and removal of individuals
with infectious disease to the hospital, thus removing most
of the natural stimuli to development of immunity. These
will have to be replaced by artificial stimuli to keep the num-
ber of susceptible persons at a low level.

Programs to improve nutrition and vaccination appear to
be complementary to case-finding, isolation and treatment in
development of a good antituberculosis program in the Ca-
nadian North.

P~ A further account of this same outbreak by S L. Carey appearsin the Amej -
cun Review of Respiratory Diseases (91.1, 1965). Several other local epidem-
s ol tuberculosis have been documented in recent vears, but none quite so
cxplosive as this one at Eskimo Pommt — Ed |

Diagnostic Usefulness of Marrow Biopsy in Disseminated
Tuberculosis is evaluated by E. W. Heinle, Jr., W. N. Jensen
and M. P Westerman® (Univ. of Pittsburgh) on the basis of
review of results of marrow biopsy performed in 9 patients in
the preceding 42 yvears, using a needle biopsy technic. In 6
patients, acute disseminated tuberculosis was the primary
diagnosis,

Fuaberculous granulomas were found in the marrow in 5 of
the 9 patients. Of the 4 without evident marrow granulomas,
I had a marrow culture positive for Mycobacterium tubercu-
losis, and 1 had tuberculous meningitis and granulomatous
involvement of the liver. One patient had negative marrow
aned liver hiopsies for 53 davs bhefore finding of the classic
Ivsionis 1n the same organs at autopsy. Marrow tissue Was
msufficient for diagnosis in 1 case. Multiple hiopsies were
ohtained in 4 cases and showed regression or disappearance
ot aranulomas 12-27 davs alter initiation of antituberculotic

S Ber Fieep I¥s el TORD YO TWan TR0
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therapy in 3 Eradication of the disease was confirmed at
autopsy 1 I case Serial marrow biopsy sections are shown
i Figure 38 NMycobacterium tuberculosis was recovered on
culture of the marniow in 4 of 7 cases, in 3 associated with
granulomas on marrow sections. Liver biopsy showed granu-
lomas m all 3 patients studied Chest filims showed miliary
mmfiltrates 1 3 cases

The bone marrow 1s often mvolved 1n miliary tuberculosis,
and marrow biropsv 1s valuable m diagnosis of disseminated
disease Mairow biopsy, m association with liver hiopsy when
possible, should provide carlv diagnosis in most patients with
miliary tubcerculosis

B {1he recommendaton of hivar biopsy “when possible” means when not
comdindicated by blecedimy, tendencies by “the patient's piccavious clhinical
state” ¢r vhen the patient cannot render the ‘greater degrece of physical
~copeyatien that s neaded for this than for bone manow biopsy The Jatter s
corsiddered by these authos aless dangcorous procedure and not hazardous
ever n Che prescnce of homorrhacic disorders It would seem piefcrable since
lecdipg tendencice when present are not always obvious alw avs (0 165erve

poor Bronay for thooe instances i which the maiow bmpw 19 unc,u(cess{ul
-:.'-,d Joe climcal suspraion hizh of dissenmimated tubciculosis Iven m thesc
Jistances the decision whether or not to zive 1somazid mav often be made
adeantoreousiv on the total chimceal pcturc  and without r_-.nt.alhl]g the hazards
S tver baopsy Moreover, toxic oflfects hom asoniazid alone are extiemecels
olvequent, the druz s Inghly speaific for tubcrculosis and 1ts effectvencss
wene v itte, af ac all, mmferior to combined therapy m such a situation of
checnre disserminated tuberculosis as s postulated - TInd |

Adrenal Corticosteroids in Life-Threatening Pulmonary
Tuberculasis. David G. Simpson and John H McClement!
(Cohambia Umv i studied 39 patients with lar-advanced,
active, acute pulmonary tubeirculosis vhio had not had more
than 1 month of previous ticatent and were judged in
ranent danger of death. Control and studyv patients e
cerved 1T G streptomycin daily and SO0 mg ismuazid dails .
with 15 Gm, para-aminosalicvbic acid daly added as soon as
1 wvas tolerated Study patients also rcceived 250 mg hyvdio-
cortisone intravenously on the Ist day, 60 mg predmisone
on Lthe _,r} and 3d days and A0 mg. daily from the -1th day
until  satizfactory  improvement was being maintamed
Treatment was given for at least 3 weelis if 1o com plications
deveioned. Flhud and electolvie imbalance were corvected.,
angd an adecunte Duid and caloric intake was maintained.
Yitarnin sopplements:, vasopressor azents and transfusions
i wiele bloed were ggven when necescary; nontuberculons
nlections were  wreated  with  appropriate  antimicrobial

T B S e | T o A
Sy e Tleep pdis U0 Soadl Y Mavonnang, TERS
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Fig 39 =% 1av in dlustratiye case (Courtesy of Simpsen, D G- and M Clement ] |
Am_ Rev Resp s 90 754 759 Noveinbor 19610 - L3

agents. Respiratory insufliciency was prevémed or treated b‘y i
‘measures directed mainly at remosal of tracheobronchidt 4
secretions Average age ot the 21 male control subjects wis
54, and of the 15 male and 3 female studv patients, 47- The - &
duration of symptoms and the e.x_.tent__of.-it'ubércul'osis W@:" e
similar in the two groups A representative chest x-Ta¥ 2
shown in Figure 39. Treatment was usually begun W_it—l"iingh} g

“hours of admission. iy | |
P Thﬁ' mortality in the two groups (table) was '119t_'s'ig‘mﬁf'__._ e
~cantly different Two thirds ~of Pﬂ&tienté who died 'd.i‘ﬁ i i

e
Ty

- within 1 week. In 4 of 8 patients treated with steroids for % 2

- average of 40 days, fewer recurred when the dose of predi” o
~S0ne was reduced; in 3, there was x_.l;m-,_ svidatioe of -‘Wgrse;_’r-._ 1
(ing. Corticosteroid treatment was stopped because of 3%
 trointestinal hemorrhage in 2 patients. A third patient died 0
0 ﬂﬁ?&lﬂ'lfl?le-'c':z-c'a"-ccfi-cé "I.g-ep ticemia thought to be ¥ 'mlp-efih fection _m:; i
~ which the steroid probably contributed. T hree contral P
ary Llemshad significant gastrointestinal bleeding and 1, sper. L a
~ taneous pneumothorax. One patient in the study group 2%
* pneumothorax on admission and died 3 weeks later, b4' |
- pneumothorax contributed little, if anything. to death- In.. .
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MORIALITY AND Ti1Mk OF DFAIH IN RELATION TO
ADMISSION 10 STUDY

——— —————— [P R n o i o B . R

I = i o
Intaival between Fime or (- 1 ( | i
Admi~ 1on to Study and ”-{11“1” HOUP HE TUREILE Lt
% Tirae 6F Heath * EEnEEl 2% t Tor ]l 18
i i i

L N - o e
291 1S hours L 2

O 7 dav s 3 3

7 11 day s ' 1 %

after 11 day s 1 0

& —mr——— .

12 (57%) |8 (45%;)

Total

SN

both groups, death was more common among older patients,
those with the most extensive tuberculosis and those with
assoctated diseases The primary cause of death was tuber-
culosis or 1ts complications m all 20 patients who died De-
creascd venulation was commonly observed clinically in
paticuts with abundant tiacheobronchial secretions. Respir-
atory foarlure of thhs tvpe was present i 8 of the 12 control
paticnts and m 3 of the 8 study patients who died
| he advantage of corticosteroid therapy added to the

standard treatment of tuberculosis was small and not of
statistical stgmficance ITnamton was believed the most im-
portant smgle factor i farlhme to survive Respiatory failure
c auscd by retention of tracheobionchial secretions was g
prominent contubuting cause of death Prevention and
Oeatmont of this comphication in seriously 11l patients are
cxtrome Iy difbenlt but are a very mmportant aspect of their
AN JSEE NNent

T obure hiore to demanstrate o stausiically siguificant adyantage i
e aate an ey he anore aadie e of the dhifhiculty of seloc e Patie 0ty 1 on
vch v crmteal ctreds thooe it s that the teatment s pol somcumes highly
cfteet e e the exntent of Deing du b act il prcserving me cunve ] hi duthoy s,
grteec o ede that nneshicauon of a2 Jager gonp maeght domonstiate .
porahve gt chiflev nes ooy reparts alheit mostly wathont cort ol LOMPAsons
frave ane Jaded instances of <y g ddyaom e and PO TNIPIOY Ot 1
(AP REAF PRI S T 3 b dear <o of {fuhmimating ocliaracter th it an e el ate betic f1e71 1]
i iacie o annol geasanabdy be donhoed, Thoat an momodiatedy Tatal) oute aie,
despoe wdeaquat s onrtrrincrclaal Groragy ) cannet be reliabils piccheted 15 oy
devpe eod oo thie sarviv s Lol nearly bald 1l Patienits of the prosent ceggee who
orae b the contial proap Doctors Simpson and VoClement have shown

reertbiedee s oy ol the factves b h detormance RIS AN ftai onicoirie, 4«
e Jiane sl desmaarated the nsbe o adienocorticosteroid therapy m thrs

kvad of elugeal constens and the s adue of cortam other anollary ther apentge
APICRY RN TSN o I
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Drug-Resistance in Patients with Pulmonary Tuberculo

Presenting at Chest Clinics in Hong Kong. In the coursc of a
Hong Kong Government Tuberculosis Service — British Med-
ical Research Council Cooperative Investigation,’ 5})1{“1“}
specimens were obtained from 869 patients considered l}l{elﬁ-
to have bacteriologically positive pulmonary cuberculosis. 10
all, 247 (28.4%.) specimens were negative on smear and
culture, 47 (5.4¢) were positive on smear but negative 00
culture and 571 (65.7%) grew on culture. Only 4 (0.5%) cul-
tures were contaminated. There were 5 anonymous MY
cobacteria. All 564 strains of Mycobacterium tuberculosls
were classed as the human variety. gmear-positive but cul-
ture-negative results were obtained in 23%¢ of speclnens that
were scantily positive on cmear Climatic conditions, time 111
transit, loss of viability of isoniazid-resistant Organisimns _Jlld
previous courses of chemotherapy did not explain this Inct
dence.

Of the 564 patients with sensitivity test results, 30
had no history of previous chemotherapy, 54
history of probable chemotherapy and 208 (37%¢) had a his

tory of definite previous chemotherapy. Of the 7302 with 1no
previous chemotherapy, 207 had resistance to on¢ 0! m
drugs. The total resistance to isoniazid was 14, to streptt

515

2 (544)

Resistance to both isoniazid and streptomycin 0C€C
5% of patients. Of the 208 patients with a history of
chemotherapy, 70¢¢ had resistance to one or more drugs. ¥
total resistance to isoniazid was 62%: to streptomycim, 115¢:
and to PAS, 13%. Resistance to both isoniazid and strept®”
mycin occurred in 239 of patients, to isoniazid and
1% and to streptomycin and PAS in 0.5%. |

=I"e$i-3t.,.ance_ occurred in 119 of patients with no. Iastory ¢
chemotherapy, 27% of those who had received courses 9

~ of chemotherapy not including PAS and 20% of those¢ Wl

RE 3 l'qu-clg 45 TF93 Juno, :11'__”\\-._.1'

« Wong

ore.

mycin, 11%; and to para-aminosalicylic acid (PABY; o

definitt .
The .~

PAS 1B

~ Isoniazid resistance was found in 147 of patients with 19 .
history of chemotherapy, 40% of those with a history %
chemotherapy that did not include isoniazid and 67 of thase. 3
with a history including' isaniazid therapy. Streptomyt af

\'.:I_".‘_ . Al - bl

[T
b

it iLim g feaitet o o .
kR e s L e St L T ikl
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L
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- injections and 43% of those with a history of a cours” e
streptomycin. PAS resistance was found in 3% of patiel® .o

with no history of chemotherapy, 10¢% of those with a DSt
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history of definite PAS therapy Patients whose sputum
smears weie heavy or moderate on direct examination were
more hkely to be excreting drug-resistant organisms than
were patients whose smears were scanty or negative

In Hong Kong., a careful history on patients newly regis-
tered at a chinic 1s a valuable guide to the likelihood of find-
me, drug-resistant strains
B . Thc veary lugh mmadence of primanly diug 1esistant tuberculosis heie
reported 1s shaaply at vanance with recently 1eported findings 1in the United
States (sce the aticle presented by USPHS Cooparative Investigation
1964-G5 YrEAr boow, p 155 wheic primary resistance to any onc of the thiee
pmcipal diacs s the 2-37% range and to (wo or more, less than 1°¢ The
nearly 10-fold discrepancy imay, as the mvestigators of the present 1eport
themselves pommt out, be duc 1 part to concealment by patients of a history of
pricr treatmen’ Strcnuous ¢fforts were made, by repeated interrogation {o

chiminate this source of enor, but there 15 no way of cstimating 1ts actnal
vapnitude —Fd

Response to Treatment in Silicotuberculosis: A 10-Year
Survey. kuby S Howlett, J1 , and Frederick ¢ Warring, Jr ¢
(Lauwcl Herghts Hosp . Shelton, Conn ) reviewed 1esults m 69
paticnts with proved active silicotuberculosis who were
(reated, usually for prolonged periods, with varlous combina-
tions of anutubeiculosis diugs and discharged during 195 3-
65 Average follow up was 4 years & months The median age
At admssion was 63 The stheotuberculosis was mactive or
quiescent in 630 of patients after mitial titeatment and n
417 at end of {ollow up. Sixteen per cent of patients died of
prozressive silicotuberculosis (13% durmg mitial treatiment
and A0 after later relapser Even among patients whose
dJiscace wasz successiully controlled, deaths fiom othei
causcs were pumerous. An addinonal 11%% of patieuts died of
causes related to enhronic ympairnnent of pulmonary cncula
don and function, and 29% died of causes unrelated to the
silicatuberculozis

Feosulte were considerably better in patients treated ini-
tialiv with the combimed regimen of 1comazid and PaTd -
aminozalicylic acid than in those given streptomvyein and
pera-aminosalicylic acid, However, i many patients. espe-
ciaily ithose with inore extensive cavitary disease. the tubercu.-
ious infection subsegquently became resistant to one or more of
i nddial drugs and requived a change of regimen 10 other
appoopiate drog combinatione. Silicotuberculosis became
saotive in 947 of patents in whom treatment wae begun
cefore covitotinn developed, and there were 110 deaths _f"ih‘ﬂf:ﬁm

- 7 ! : . PO L o T ST BE e S imd7 U S IO BoNREOE oty S VO g
pErs G 3y Roawmarsny [oe atin T 4 5 SR, F‘_-r_'.:-.’ 3 o el e S 2
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( ORBR¥IATION OF RFSULTS WITH VanioUus FACTORS

——

—— - e — .o ——

e une hod of
Nu, of Innctwse or Progressive
ases Quiescent Silieotubere
Extent ol silicotuhare
Minnal e 2 (100 eg) 0
Mod dv 28 21 (81 C%) 3 (13%%)
For adv 41 29 (K4 97) 8 (20°0)
Cavitation
T'resent 53 30 (57 %) 11 21 %)
Ab=rnt 16 15 (849%) 0
Init1il drug regimaen
streptomy¢ in- 26 165 (58 So) = OTE)
aninosalic yle acld -
Isomnazid-aminosal- 39 29 (76 ¢5) 3 (8%)
{uvclie acld | |
Other 5 1 {207%) 1 (209%)

’ i Fa - g : ; ) . = ;{.Jl\-.‘_
progressive silicotuberculosis in this group Results are 257
-:z*elmed with various factors in the table. o
e =
~When miedical treatment was inadequate, surgical res

all
tion of the refractory lesions yielded excellent results. 1N id
patients so treated, an. 111an;twe status was aChIEVLd alt

maintained, the only death resulting from a totally unrelate

ity
cause 7 years later. Unfortunately, however, only 2 mnlof;lb
of patients who needed pu]nmnaw resection were &eceptd o

r1sks [or this Dperatwn

Cervical Adenitis in Children Due to Human and Un—____ ;
classdied Mycobacterm. Bob G. Black and John S. Chapmaf

(Southwestern Med. School) review findings in 30 pdt;eﬂfﬁ

~ was unilateral, being located just posterior and inferio? to the- 5
angle of the mandible. Three patients had ;___enerdimad '-ide’-'_“f;}_f:_,__-f}f;?;“"“fs
e j::;‘nﬂpat_hy due to M. tuberculosis, and 1 had unilateral ﬁMH‘IﬂW
Sy ._.__-_ade:nopathy None of the 15 patients on int ensive and yariec .

skl antibiotic mglm@ﬂﬁ befﬂre admlssmn showed 1esﬂluﬂf’n t
. "f'.“--'_-.'.f;._thfi adenltls,_ it S

. {"?J Pﬂdtﬂ{”{ﬁ H 83; 39.3. June 1'13{;1

diagnosed as having mycobacterial lymphadenitis durm*"-,_._:-_g_'_-_'i-f%-.e.
| , representing a sixth of all coded cases-of lymph df; Lt
ol TS, Df 20 positive cultures found among 29 patients. 1
_' vielded unclassified ‘mycobacteria and 7 Mycobac teriul &

" :tuberculmm The 10 cases not supported by Cultule were diag
"""_ﬂﬁsed on the b*lS]‘é of comparative skin tests, hlbtologlf—“ 5tud'}
- lack of contact with animals and a negative response. t{}
i.cat-gcratch aﬂtlgbl} In dll but 4 patIEﬂtS thﬁ dlseagﬁd ﬂﬂd

o
Fy
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RACE AND SEX INCIDENCE™

Negro | Negro | Caucasian | Caucasian
Muale | Female Muale Female
Ui Lssified
Group | 3 ] 4 1 3 4 o4
Giroup 11 () () () 2 ] 9 14
Ciroup 111 ) 0 () 1 1 2
AN Uhe. ] i 4 Q) 1 & @
Ullprn_n 11 | Q 3 3 4. T 16
Tolal 5 6 11 9 10 19

C hnic vatio of Negro to Caucasian, 25 1, population rato, 1 5

In children with unclassified disease, the node is usually

[reely movable: if it is attached to the skin, the overlying

A fissuc varies from hyperemic to an attenuated parchment-
paper appearance. Draining sinuses occasionally develop.
Involvement of other nodes is slow and late and would seem

li{f' to he by contiguity.

o Of the 19 white and 11 Negro patients, 14 were males and
L}H. 16 females. Race and sex incidence are shown in the table,
E‘ﬁ.ﬁ. in which unclassified cases are indicated as group I (photo-
of chromogen), group Il (scotochromogen) and group I11 (non-

] , , : N i . a ’ .
v chromogen). Duration of adenitis was of no value in dif-
ferentioting the mycobacterial type. Three of the 7 patients

1d“l [rom whom M. tuberculosis was cultured had a history of
i3 contact with tuberculosis. White cell counts ranged from
! 5,000 to 25,000/cu. mm. in cach group. Although there was
1 considerable cross reaction, no patients with unclassified
,pi disease produced a reaction against human tuberculin on
i agar gel diffusion study. Of 22 histologic studies, 19 showed
111 typreal granulomas. All patients with M. tuberculosis adeni-
IL t1% but only 1 with unclassified discase had active pubmonary
? varenchymal discase.

:_:.-;,ar'""_”,_ Surgical treatment consisted of total excisional biopsy in 26
4F cases, incision and drainage in 2 and needle aspiration only
ny it 1 One patient was not treated surgically, Chemotherapy
E"l in 95 cases consisted of isoniazid, 5 me./ke. dﬁ.i]}’, and Para-
A aminosalicylic acid, 200 mg. kg daily, for a total of 18
;; Mmonihs Four jtr;:l{i{?}“j'fif&: ;i:_]si!-:} received short courses of streplo-
ﬂiif’ wivent, 20 mig ke daily. Two patients did not recejve chemo-
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therapy after surgery, and 3 had no record as to whether 'li
was instituted. Of 26 patients followed from 6 months to / 5
years, only 1 has had a recuirence. this was due to a scoto
chromogen. One patient who had needle aspuration has had
persistent drainage for 5 months, although the size of the
node has decrecased markedly: the agent was 4 photochromo-
gen. The incision site becomes more indurated with delayed
healing and breaks down {requently when chemotherapy °
not instituted at an early date. All biopsy jnCisions heale
rapidly and by primary intention when pam-aminosahcyhc
acid and isoniazid were started immediately after surgers:

and no late spread or breakdown has occurred

A negative history of contact with tuberculosis, 1arg¢ redc-
tions to unclassified skin test antigen with concomitant
weakly positive or negative tuberculin skin tests, the absence
of a tuberculin band on agar diffusion in the face of reaction
to unclassified antigens, and the absence of active pulmo
nary parenchymal disease in the preschool age group (pre
dominantly age 1-3) point toward an unclassified mycobat’ '
terial cause. Intensive search among adult contacts OF =¥
patients with unclassified disease revealed no cas¢ of pulmo- -
nary disease Contact investigation of the child with tuberct”
lous nodes is quite productive The treatment of both tYP€® 0 ;
mycobacterial disease of lymph nodes yielded good results,

and recurrence was relatively uncommon | g
» [This high proportion of cases associated with unclassified mycob S
raises «ome questions regarding the causes of scrofula in the past. when tus
condition was so much more common In 1910, Park and krumwiede typed 'tht: iy
acid fast bacilli in 34 cases ot cervical lvimph nudc- tuberculosis upr:rclfﬂ‘d on bY
Dowd, and they found one-third to be of the bovine ﬁtfam Thevy I'C‘Pﬂrt"’d the -
human tvpe to predominate except i the age grnup. 1;11dc1" 5 yeals omncc ‘”ch R
typing of strains was carried out bv amimal imoculation, the p[}ﬁslblhi*&' 15 rute
out that a large proportion of cases could have been due to the u-n{.}a-g'_.-.lﬁi‘:‘-dl
mycobacterid (then unrecognized as pathogemc), because thest na{l__
E&’lﬂ;’fem{:ifﬂr BUITIC DLIES, 9% ALC both the human ind the bovine varetes ?1.
hrine fafeciion 11‘?‘ (-’_}lf}fff}“’-«» as recently as 19 32, Gffith found as high 2% 55
il d. T In c:n_ ren jwuh tuberculous lymphadenitis Gale, reportis: m ¥
over a ggn..,,.ﬂ”“mg 210 patients of all ages seen in a Canadian ganﬂ.lﬂféf a}
th zit /87, ﬂihg pen‘od .W“.h superficial lymphadenitis (mostly of t:erV_lCciI nove P
~that 88% ha tuberculosis clsewhere in the body The relative pre_.pundi‘mﬂc_ L
%1’1 aléﬁdfszﬂgg mycobacteria in children now, as reported g Dgrtﬂ_ﬁ- ;
pofiaction of the Jechut.n e pre, from thewe. FETOMPICEN® pares jout,
‘brnging to S revalence of infection with M tulherv o, o, - =
Tomging lo premunence the cases due to unclassified mycobacteric Wl o
of lymphadenit onstituted a very small proportion of the total, if thi® ity
: phademitis indeed existed prior to its recosnition 1 the past deedties

~ which there 1s hittle reason to doubt. — Fd ]

i _..T'.hr_e;e Cases in .Same Family of Fatal Infe.c'tio.ﬁ

.....
iy
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cobacterium Avium are reported by H. C. Fngback® (Copen .
hazerns In a family of 5 members, the nmthm and 2 daugh
ters hecame sers LL,M i vithin ahmlt 1 vear as the result of
infecticn with 'l avinum. The disease lasted from 5 months
o ahont g years aned was fatal iy all S patients On the whole,

A -

the ciradns were very o 3.]"!.'}.11.:-_'--3.'_!‘ Lo one another and all grew
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relatively slowlv After 3 weeks’ growth at 37 C., the r.olom;:
were moderately cugonic and dome-shaped, with A bm(i[{?he
entire rounded margin and a shiny, smooth surl af:t:: ot
pigmentation was pale yellow and did not change attel T\l -
exposure to light The strains grew densely and (ﬁlﬂilhﬁ v ol
Dubos fluid medium with Tween 80. The nmacin test We

: [i
# i : | o " . - TiyYY ‘t ‘t]bl 5 hli'lt ;

nicotinamide and pyrazinamide. The sliains weit ol
resistant to most drugs tested: only treatment with C‘wClG?l:G#
ne was considered practicable Results of otudies on pat
genicity and virulence are shown in the table. | ed
There can be little doubt that the myochbhacteria 1501;1 -%
A caused the progressive disease that led to the death ,Oi_f :fan
patients. The results of the studies justfy the classifica ook
of the bacteria as M. avium. The family was in closce Conti@
with their poultry, which wandered about freely n the 1}1{:}1? e
Infections with M. avium were known to exist 1 the distr1C
among poultry on small holdings similar to the hold{;“i
owned by the family studied. It must be assumed that “E
family’s attitude toward poultry resulted 1n the hens b“”~
allowed to live for a long time, thus favoring the develop

ment and spread of infection. BT
» [The pathogemeitv critenia for M avium are that it product Plf?l.i“";t i
disease 1 chickens and 1abbits but not m gumea pigs 1hese ‘--’-"-“‘-'.‘I._I'll‘ﬁ i
claymed, were fulfilled, though I must u;_ni'én;q to hinding svine dithotia
making this out from the table —Ld ] ' |

T Wt g e el ¥ - i -
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- Age at Onset of Lung Cancer: Significance in Relat R
Effect of Smoking. M. C. Pike and Richard Doll® L-Lﬂﬂdﬂ? oo
~_ examined the death rates among British doctors to seewh‘iﬁ
~ effect smoking different numbers of cigarettes daily has %
~the “life-span” average age at death from lung cancer, Wi g
~ in this disease provides a close estimate of the age at Q’nﬁfﬁfi

~The physicians were studied during 1951-61. They ""’elf;
~ classified into groups according to the number of cigarett® -

jon 0 =

(9 Lancet 1065 668, Mar 27, 1963 -




PULMONARY NEOPLASMS 177

TABLE 1. —AVERAGE ACE oF OCCURRENCE OF LunNG CANCER IN
RELATION TO NUMBER OF CIGARETTES SMOKED

—

; , " British doctors starting smok-
Passey’s (1962) data ¥ ing at age 17 yearsf
: : L ) ,--_Averagc age Cigarcttes Average age

Cigarettes | No.of at onset per day at death

pe ey ek (yr.) (group mean) (yr.)

N 1-10 90 58 6 84 71 8
11-20 | 178 | 57-0 18 6 | 70°5
21-30 | 132 | 57 1 . | .
31-40 53 3 55 9 30 7 | 69 3
41-80 [ 43 56 6 ) ¥ | L3

Simlar results have been yeported [rom the U
tCorresponding o w=20, 1n tormula given

can be represented by use of two formulas. That for lung

nited States by Buechley (1964)

canceris

y = p Nk(x-w) !
where v is the age-specific death rate; X, the age in years; w,
a constant equal to age at beginning of smoking plus a few
vears' minimal “induction period™; N, the number of ciga-
rettes smoked daily: k, 5; and p is a constant. This formula
provides a reasonably close fit to the observations. The for-

mula for all other causes of death is:
v o= c{od BN)

where v is the age-specific deathrate; x, the age in years; and

o and B are constants that vary with amount smoked and are
chosen to provide lines of best fit.

The results for N equal to 8.4, 18.6 and 30.7 and for w of
20-45 vears were compared with those obtained by Passey
from studv of 499 men with Jung cancer during 1948-56
(Tables 1 and 2). His principal results —that neither the

TABILL 2 —Averaok Act oF OCCURRPRCE OF [.ume, CANCYR TN HELATION
6 AGE AT STARLING T SMOKE

i i S - et [ T T

- Aritish doctors smoking 15-~24
Passey’s {1962) data Hparevrey s dey Omean 15 6
Ape at . Awverage afe Ape at Avcrage ape
s:tﬁ;ft.i.nfr No. of at omset | starung to | at death
15 smalc men (¥T.) I smaoke (yr,)" | 1%1.)
614 117 57 9 17 0%
15-10 285 55 9 22 72 0
20-24 69 59 6 27 73 5
: : | 32 75 0
25-41 25 62 0 37 %6 5
o - “e ' 78 0
|

g = P —— b or——— dgr e e e e w0 e et g e e
+ e dmm—— o . R i i3 e

r’f:‘{!;}'*.;-;"{f]‘jf”}r}j e o v lues af {'"f'._g'l_l.r'],] {ry aoee M1 20dAYG _]'}]'T_IT-'» 3, in formula mven
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amount smoked nor the age at starting makes any substantial
difference to the “period’” average age at onset of the dis-
ease —are valid also for the “life-span’ average under thg
conditions in which lung cancer is produced in man, @b
follow directly from the observed relations between age-
specific mortality rates and duration of smoking. The results
do not imply that the number of cigarettes smoked daily has
no significant clinical effect on life expectancy. |
The observed relation between age of occurrence of Jung
cancer and number of cigarettes smoked as well as ag¢ 3(;
4 . ‘ ‘ . = .
o beginning of smoking justify the conclusion that smoking 3_,
3 cigarettes daily is not equivalent to exposure to a “strong .
if i 3 ; 5 - :
carcinogen. They do not justify the conclusion that cigarett€
i’u smoke does not act as a carcinogen. Whether cigarette smoKe
L acts as a weak carcinogen cannot be decided on the basis ¢ J
i present evidence alone.
% » [This study was stimul - ey's 1 stion (see thC
2 : tudy stimulated by Passey’s mteresting suggestion o ]
e 1963-64 Year Boox, p 160) that smoking in relation to cancer acts 48 't
Ha nonspecific uritant and not as a direct carcmogen, because the average age &
g;; onsetl appears to be much the same urespective of the amount smoked Dﬂ‘n | ;
& tors Pike and Doll fuirst take 1ssue with Passey tor diawing conclusions trme_ E
sl observations of the average age at death (or onset) takhen at a pecific. Mt 2
f’ﬁ?‘ (period average), rather than the average which would be tound 1if the Lf.l‘ﬂﬂff G
i were followed from first exposure until death of all members (hfe span 3% il 3
%iﬁaﬂs age) Their own calculations, to arive at the latter, are based on the relation” ;
*"‘% ship between age and mortahity from lung cancer and from all other Lél_“_%b_‘ 3
E‘% | tor each level of smoking Applving the formulas which cxpress these Te}dmine ‘é
Q}:}*i}: ships to their own observational data, their results agrec with Passev’s tﬂ_t ’1‘; o
e extent that neither the amount smoked nor the age at starting made "m' e
ERE substantial difference to the average age at death Sormewhat largeTr dlffﬂ{d. E
2 S ERWOLE found by this method of calculation, but these were S'UII"qmaIﬁ ;%
While agreeing that these results indicate that smokmg 1s not equivalent t-{_. e
cxposure to a “strong” carcinogen, the present authors do not concede that iy
they justify the conclusion that cigarette smoke does not act as a carcinogesd ‘g
They make estimates of what would be observed 1f doses were increased £ 4
_le#els which might preduce cancer in a large enough proportion of subjects 19 o
Pm"ﬁ"_ldﬁ’ {‘ﬁmpﬂfd_blht} with the experimental effects of known carcinogens %
The estimates are made by mmserting larger values for N (the number of 188 3
rettes smoked per day) in the equation than can be obscrved 1 practice G0
j.*f}iues for N of 300 gnd 3000) The results of these extrapolations mndicate A
.th.ﬂ_.[ under such conditions differences would appear comparable with t_'-hﬂs.t: e
g F"-"_‘*‘?“‘?d expenimentally when the dose of a carcinogen, or the age at Whm}; e ”&‘3‘}
snioke doe changed They do not, however, draw the conclusion that Cigar®® 2
imf'& e does in fact act as a weak carcinogen, but only that the question €3020
e decided on such data alone On other grounds, they regard it as .reasﬂ-ﬂalﬁ-’iﬁ A
to suppose that 1t ucts as a promoting agent, which position conflicts tle W3 0

o
ﬁr—

Doctor Passey’s, although arrived at from different considerations than e .

discussion. - Ed | | g | | EE E_P-‘i‘clﬁt de&th-rqteb which is here ! ST

'.S‘f r‘?“’:“"gé“?jl_ Irradiation in Bronchogenic Carcinoma: &

~ Superior Sulcus Type, is assessed by John T. Mallams, D% .
BT hi&:
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ald L. Paulson, Richard E. Collier (Baylor Univ.)‘and Robert
R. Shaw! (Southwestern Ned. School) on }]}o basw.of 1‘esu‘hs
I a series of patients treated since 1936. No blgps?f waji
done. Radiotherapv was designed to serve as an adjuv antfl

dosage which would sterilize the peripheral p(?l"thI‘lﬁt’-» _of tl1e
tumor only, allow for recognizable residual tumor 1n the
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center for pathologic confirmation and minimize the posst
bility of interference with operative procedures and compli-
cations was sclected. A nudplane tumor dose of 3,000 rads
was given in 10 treatments over 12 days, using simple pats
allel opposing-field technics Supervoltage was preferredf
Occasionally, a dose of 3,000-3,500 rads m 15 treatme.ntS
over 19 davs was given. Unless obvious evidence of medias
tinal extension was present, only the mediastinal area 1
mediately adjacent to the tumor was treated (Figs. 40 and
41). En bloc total surgical resection was attempted 3 WeehS
after completion of rradiation except in patients who e
showed distant disease during the interval and those M :
whom an intercurrent permanent medical c onitraindication
; to surgery occurred. -
Of the 42 patients with a clinical diagnosis of bronchogenit
cancer, superior sulcus type, 5 (127¢) represented errors = Gx
I diagnosis: 3 had chronic tuberculosis and 2 metastatic dlb; L
case. The combined approach was applicable in 28 of the 3:
proved cases. Surgical specimens showed a zone of pt?l'lph’_
eral sclerosis, an intermediate zone of fibrosis and ghost cells
and a center zone with apparently still viable tumor. Re- .. 2
sponse to irradiation could not be correlated with either
surgical resectability or survival. Fighteen of the 28 patients
showed definite evidence of bone destruction; 6 of the 18 aI¢
alive and well. One death in the series was due to gastric
hemorthage and adrenal 111's-ufﬁc*iency_ secondary 1o pro- R
longed steroid therapy for arthritis. Fight camp]i;c'ationsiﬂ G
patients included 2 instances of drainage of cere'brﬁ"ﬁlﬁﬂﬁil o
fluid, 3 of prolonged air leak and 3 of empyema. All thes®
~ were eventually completely controlled, and none could b€ - =
attributed directly to irradiation. Two patients are alive and_ e
well after 6 and 7 vears, respectively. Of 9 evaluated after ¢
yvears, 5 were alive and well and 4 dead due to recurrent . .
 disease. Of 24 evaluated after 2 years, 8 were alive and well
~and 16 dead due to recurrent disease. e S W S b i, T

- In view of the pathologic findings and the previously ¥¢* &
~ported radioresistance of these tumors, this approach 15
 believed valid. A significant increase in radiation dose might
~ significantly increase the morbidity rate, and there is n¢
. Indication that it would result in a greater survival rate. The
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> |[Perhaps the most radical aspect of this approach is the giving of preopera-
ve radiation therapy on the basis of a climical diagnosis wilhout biopsy
conhrmation The authors ind justification for this practice in the 337¢ 2-year
smvival rate balanced against the relatively low (12°) incidence of diagnostic
cerror Some will disagree, but 1t may be pointed out 1 support that (1) there 1s
no comparably successful experience recorded 1m cases of this type treated by
other methods and (2) the preoperative radiation therapy was not given in
massive dosage, nor did the therapyv affect adversely the conditions which at
subsequent operation proved not to be bronchogenic carcimoma  lLor the
Lationale hehind the authors’ opinton that biopsy should not be done 1 thesce

¢ ases the 1eader is 1eferred to the onginal article —I2d |

Significance of Carcinoma Cells in Blood Relative to Sur-
gery of Pulmonary Carcinoma. Yoshihiro Hayata, Motonobu
Havyashi, Kenkichi Oho and Kingo Shinoi* (Tokyo Med. Col-
lege) examined cancer cells in the blood of 160 patients with
histologically confirmed lung cancer. Cell collection was
carried out by Sandberg's, Moore’s or Munakata’s method.
[First examinations were performed within a week of admis-
sion, and 20.6% were positive. The rate rose to 33.5% alter
an average of 6.6 examinations. The rate was 28.1% for
carotid arterial specimens, 25% for femoral artery specimens
and 18.6G7%% {or cubital vein specimens. The rate in 14 symp-
tom-free patients was 7.1, compared with 55.7% in 34
patients with hemoptysis, 83.5% in 12 with evident symp-
toms of hematogenous metastasis and 81.3% in 16 with
coervical lvmph node metastasis. Circulating cancer cells
woere found in 6477 of 25 patients with positive prescalene fat
pad hiopsics and 37 5% of 32 with negative ones. The rela-
tonship between x-rav findings and the incidence of circu-
ating cancer cells is shown in the table. The rate of posi-
fyvity in patients with tumors in the main and Jobar bronchi,
sepmental bronchi and peripheral bronchi was 25.4,21.4 and
159 . respectively. The rate was 37.5% for the undifferen-
tiated lesion. 243 for the adenocarcinoma and 9.4% for the
souamous cell carcinoma group. There was no definite

Yepaty Finoincgs s Positive Ratr,

LOCERREY Disitm e

[ases { sey Per Ceng
{.oam fesion 7 (
“wrvinplar (vpe 79 14 17 6
frnfiltrating 1apre } 65 5! Y h
Soreles tpearn LI 7 REIE
Hdar tvpr i 4 3
£ yiher e 17 9 17 A

[ore { hrat 46 %7 000 Tuly 163
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relationship between the rate of positivity and the pe

between onset of symptoms and hospitahzation
The ratc of positivity was 10.8% in 47 patients 1 whom
radical operations could be performed, compared with 30.;[{-"f
in 53 moperable patients. In 66 patients without circulating
canccr cells preoperatively, blood samples were taken tronl
the pulmonary vem durng operation. The rate of positivith
was 31.9% after exploration of the thoracic cavity and 43 6%
by the time the pulmonaiy vessels were Jligated. On the
whole, the incidence of cancer cells in the pulmonary VEUP
during operation was 40.9% Of the 47 patients undergoins
adical resection, 28 were followed about 40 days OF 1OLE:
Negativity was always maintained in patients without ¢Irct”
lating cancer cells before and during operation. In the others.
the rate dropped to 35% on the 1st postoperative day anl
dechined gradually thereafter, being about 6% on the 20th
day. The incidence of cancer cells in the pulmonary Vv e1mns
was 48.3%¢ in patients in whom the pulmonary arteries W ere
ligated first, compared with 22.27¢ in those m whom the
veins were ligated fiist. More than a few of 69 patients witl_‘l*
out circulating cells before irradiation showed positivity @2
the radiation dose was increased When the dose exceedC
2,000 I, some of those who showed positivity again Jhowed
negativity. |

Studies were camied out on Yoshida ascites sarcomé la- .
beled with P* and injected transthoracically into the lungs of
rats. It was concluded that almost all cancer cclls 1D the
blood are ineffective as metastatic matrices, but that a few: Lo
circulating cancer cells still present an i'mpo;*t.ant problem in
lung cancer therapy. -
| M_EdiaSti'HUSCGP}’ in Bronchogenic Cancer. H. Reyllder‘cﬁ.
(Univ. of Amsterdam) reports that mediastinal extension ot
lymph node metastases or invasive growth of the primafy -
SIS Sl tound to be the cause of nonresectability in g6™: "
of 100 consecutive cases of lung cahcers préved nonresect: o
S able by exploratory thoracotomy. The pt}s.topemtivf:‘- portality o
s wag 9. The number of eXp'l-oratoi*y thoracotomies don€ 8-

'_U: e ;i Y B \ . ; : . y 2
Dzl;li 1;(11']1;?3 | fmm_. 20 to 50%. In detecting inoperability, 't_hE; i
i Rk nonresectability despite a negative prescalene fat P2

] - resecti {trahla : ; . . . i
SECtmn (t-‘lblm' Carlens introduced the technic of mediastl™
(3) Dis Chest 45 606-611 June 1964 - e it G TR
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NON RESECIABIFE LUunG LLISIONS
ATTIR NIGATIVEI DANITLS Bropsy

Negative Non-1cscetasle

Authacr Y car Biopsy L( S1I0TIN

Sheits 1953 7 2
il SKirnerx 1935 21 9
i Ottosen 1956 19 8
Scett 19%¢ 4 19
k Smith 1939 1 ;
) Beerema 1961 31 14
i Mol gan 1962 87 §10)
i 223 105
ju cr 47 5 per cent
il
noscopy. m which a channel 1s made on the vential surface of
it the trachea thiough a small low collar mcision 1n the jugu-
il lum reaching up to the tracheal bifurcation lhe mediast-
4 nal structures can he palpated and tissue biopsies done on
N suspicious-lookimg tissues This technic 1s now practiced in
A ceveral countries, and 1esults are 1eported as satisfactory.
e Al the Wilhelmina Hospital 1n Amsterdam, over 250 medi-
i astinoscopies have been done sice 1960 on patients with all
o kinds of chest diseases. Included was a series of 122 consec-
1 ntive 1outine cxaminations on patients with cancer of the
I.,.-;s"'f‘“" ].'lJ'l_"lj__J, and no clear evidence ot 110opel .é]l’)l]l[.fs-' Fortyv-five
'm\.i (36.9% of the 1272 explorations were positive and ©7 (63 1%

neeative The 77 patients undeirwent exploratory thoraco-
| tomv and 70 (917 werc shown to have resectable cancen
F P The 7 nonresectable cancers were centrally located tumons,

li:' . . . TR B i Bl o . 2 4 h
in 4 cases, the cause of nonresectabibty was felt during
AL ; vioneice {Aa1le -

incdiastinoscopy, but biopsies farled to show metastatic
-_Hr__.:' crowih The percentage ol pnewmoneciomices diopped from
i .1 il : ~ ~ ) . - . - _ ’ : :
g $47 to GO aficr sclection by mediastinoscopy, and the
- percentage of lobectomies rose from 16 to 40%

.‘{E‘ ; . i . . % -
[ The author believes that mediastinoscopy should bhe per-
.-Ll-ﬂl . r : 2 A Jy ¥ - ¥ AEEET
o Forrmed o there is no evidence of mcurabifity and the patient
e i 4 - : ; -
?‘;1':-:::: shows g l_:r‘[?]ﬁ'}_f_]'*-ﬂl ’E'::]Qj”] 21 FAEAV EX 31T H.T]U]']; A, d]ﬂtlset I)GOTIY
\;"i L.L . - ey I | b ~_..t,"'- 3 N [ H L 3 . it LI B W A - .
B demmiarcated lesion o1 f;l.f.t-]!:f_,lﬂ}:_lﬁ, oat ccll carcinoma: o
oy dubious operability. In cases ol vight-sided mcurable Jung
.:;;:"*‘:; cancey with hypertrophie oztecacthropathy, v Agotomy on the
2t vight side 18 possil ] throug }1 the mediastinozcope
o l:;-: Lo ‘E'?i;' ,n.;:m.;f_-r-;:;a_z_;t-':; iyt ol B o i Il agtioed with "131 ent cuccese in I mupr for
-.1“ £ m_“,:“{}-_? TIOTG SR E'I&E-Fw‘i{i*.?[ ¢ Jrmom vk 'i.-.-"fi':f apted in 11 ¢ Lini‘ed Siates The
Bk rousils Miane RonORieg oY ‘}.1«;_ oY T* virdes L.?iﬂ seern 1n resommend o A5 4N
i imnvntion of reel vaiue, ~ B4
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Coexistence of Carcinoma and Tuberculosis of Luln?
S. Donald Greenberg, Daniel E. Jenkins, David Bahar, H :.Irj.s
mg Schweppe, Jr, and Harold Block, Jr’ (Jefferson Da;“
Hosp , Houston) reviewed the 8 cases of coexistent pulmo.nc 1-5
tuberculosis and carcmoma found among 1,232 pat]e‘l';q
treated for pulmonary tuberculosis during 195 7-63. 1;11_4 Cd;a'
the carcinoma was adjacent to the tuberculosis and in 2, a Jm
cent to a parenchymal scar. in 1 case, both diseases ‘#'“’rere_;;
Wl the same June but anatomically separate, and in 1, t'l]e.tl_,lb-:l'l
| culosis and carcinoma were n opposite lungs (F1g 42), 0
patients were men (mean age, 62 years), and all were CI}?O}"‘ ;
cigarette smokers None had a history of exposure to radiatio
or to industrial carcinogens. | By

In general, it appears that carcinoma of the lung may e
direct extension, destroy fibrous tissue walls that f?onfgfl;
quiescent foct of tuberculosis and thus permit djsseminatiol -

_ ; L <x-.01
. B T - Gutest
| Fig 42 —~Thagrams ol lungs illustianing sites of vngin ot C A1 CINONNS l’i-.
CGaecenbere, S D, ot ol Am Roy Resp Ihs 90 67 76, July 1963

b

o W

B e g ey
Tumar at periphery of Necropsy f”“f”":‘-ihg 8
sub-pleural scor. indicated tamor &0 o s
o _ ; : were (n sOME pred ) ”“.-

| l\ L
| CASE B .. -5 b
- Tumor adjacent to TB  Tumor n main b g Rt

(CASE 4
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of the granulomatous disease between A and 10% of patients
dyving with lung caircinoma have been jeported to have
accompanying pulmonary tuberculosis The apparent 1n-
crease 1 association of the two discases 15 influenced by the
mcreasing mcidence of lung cancer m the older age groups,
cspecially 1 males, bv the relatively Ingh death rate from
tuberculosis 1m older age and by the increasing age of the gen-
cral population In the presence of othex moved disease,
such as tuberculosis, coexisting carcinoma 1s apt to be un-
1ecoenized until 1t has advanced bevond resectability and the
advantages of a peripheral origim have heen lost

Cavitary Pulmonary Vietasiages., VMetastatic carcinoma 1s
offen ot considered in the differential diagnosis of multiple,
Thin-walled cavitary lesions 1n the lung, and vet. m the New
Fneland area, such lesions are more apt to he caused by carci-
noma than by fungal discases Marjone LeMavy and Anthony
I Pireo: report 9 cases recorded at the Boston Veterans’
Administiation Hospital over the last several years (table)
Ineht patients received neithar chemotherapy nor madiation
belore the appearance of cavitation, and the other 1ecerved
a course of x-aadiation to the neck 2 vears before cavities

PariemTs Wit CaviTakRy Pui MOHARY METASTASES
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~ these, cavitation was demonstrated on x-ray study.

- nodules in the left low

.. o flrimet. i 8 e S wET
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appeared. The number of cavitary lesions 1n each patient
ranged from 1 to 25 and the size from 2 mm. to 7 CcIm. llc}
drameter. Most lestons had walls 1-6 mm. thick and appcare
ringlike The inner surfaces were usually smooth, but tzna.m’ |
showed an irregular appearance, and 1 2 patients, the mnet
surfaces were nodular In 7 patients, the lesions were bilﬁefal
Most metastatic pulmonary lesions do not communicate
with a bronchus, and Papanicolaou smears from the spuﬂ%m
of patients with such lesions, solid or cavitary, arc usually
negative. The authors suggest that physicochemical changﬁb
in the center of the metastatic lesions may determine

: _— id
‘whether the appearance of the lesion will be cavitary or soll
on x-ray study

: g onary
» [Doctors LeMav and Puo mention also 4 cases of cavitary pgllﬂi 1ot
lymphoma thes have seen but did not mclude because such lesions dl |
usu.illy dehned as metastases

Doctor Stecl (see next article) describes 4 cases of cavitating Hﬂd%i‘keh
diseasce ol the lung seen at the Brompton Hospital The cavities are less :
to be muluplc than i the instances of cavitaung metastatic carcnoma =

Hodgkin’s Disease of Lung with Cavitation. S. J. 'S_te'db
saw a patient with a cavitated pulmonary lesion but with 1‘10.-
extrathoracic manifestations of Hodgkin’s disease 11 Whom
the diagnosis was only made on histologic examination. e
then reviewed all cases of Hodgkin’s disease seen at thﬁ‘
Brompton Hospital and London Chest Hospital dur:ll'ig
1952-62. Of 36 patients with proved intrathoracic Hodgkin

disease, 14 had pulmonary lesions at the onset, and in 3¢

~Woman, 31, had been feeling tired for 6 months and had lost & f‘?}z
pounds in weight She had had a cough and scanty sputuni, “"’f“}.t.
~ blood streaked, tor 2 months and occasional pleuritic pain in tl'le-_lf e f
side of the chest The temperature was 99.100 F The chest x-ra¥
showed infiltration and cavitation in the left upper lobe (F1g 13) Tlég
- blood count showed hypochromic anerma and 1 white cell count i
30,400,cu mm The sedimentation rate was 124 mm, per hour Servdtt - o
_ albumin and globulin levels were 3.3 and 3 7 Gm./100 ml, TeSPEE" - o
tively, the y-globulin fraction was slightly clevated. BronchoscoP” =4
showed only nonspecific inflammatory changes in the left upper 100 g
bronchus Infiltration in the lett lung increased despite penicillin
therapy Thoracotomy revealed consolidation in the left upper llt;gf? pE
ywer lobe und a miass of hilar and paratraCa=v, - oog
lymph nodes Radical pneumoncctomy xf 3 50;311];1%?&@, gﬂ__ masses O -
~nodes being removed Ilistologic studv showed fairly acute Hodgkil .4
g{i‘iﬂzﬁu’_ﬁﬂﬂ; ‘ llflecmsiﬁ, cavitation and suppurative .Es.rai'l{‘?hfmg?u;
A des Shm& ed___ #61at1..pely _eg,ﬂy pvolvement: B =

oo 1o Am Res Resp Iis 89 736-734, May, 19u4
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gld Tig 14 % ray showmeg nfiltravon im olving the antcrior and apicoposterior segments
ﬁ‘- of 1the ettt npper lobe and cavitanon m the antenor segment (Courtesy of Stee, S 7 Am

Hev Tewp s 89 7130 734, Moy, 100671 )

! Despite a G-week course ol chlorambucil, enlarged left supra-
i}g Clavicular nodes developed, and chest x-rays showed gradual exten-
it ) . o yil 1 - s g - . .
"y Improvement followed radiotherapy and administration of ¢vtotoxic
L dimge Subsequently, deposits developed in the pelvis, lumbar spine
54_, and lelt hip. Furthey radiotherapy and cytotoxic drug therapy resulted
Uh im relie{ of pain and shrinkage of an enlarged axillary node. Later,
" cavitation recurred in the right upper lobe, but responded to radio-
ok therapy. The patient died 2% vears after her first admission
A= g i v 1 - i : s - - . ¥ *
" The special features In the 4 cases with cavitation include
T{i ‘ eI 4 1Y - % ! - = :
['u“ pruritus, alcohol-induced pain, anergy to tuberculin, anemia,
wfd* ,!‘4 > : i " - , — * * .
1 Isulocylosis, neutrophilia, eosinophilia, a raised erythrocyte
ey cedimentation rate and increase in serum y-globulin. Ji is
s wugpesied that the treatment of choice should be resection of
4" : 1 ‘o e - s ot 3 " :
A Aamaeed Jung tissue followed by radiotherapy and cytotoxic
s
T druzs
.Lﬁ1 )
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Pulmonary Metastases from Thyroid t.;ucmonhgdmn

L 'nusual Case 15 1 POl ted h\_" O'Netll barrett, ]1- . and | A
S Stenberg  The chest x-ray was completely noymal desi

] - | _ R, 1 &¢ 111
widespread pulmonary mvolvement demonstrated 01«

Man 10 had a 1 cm nodule m the veht thyrod lobe [ his Inhi'fl”(:
the lﬁthn_H}H were ramnoved and a draegnosis of folliculu {'_";”.L‘Jl.]ﬁi{l
with papillary featares was madce Thice months attex ”p":‘}.] g
multiple antorior cavical nodes weore found on the riglit. but _'jm{-gl
showed veactive hyperplasia A dose of 30 me 1" was ﬂdmmtl.tlu- d
and 100 ;g -tinodothviomme was given daily A scitiscdn {al_;{.c-ill .d
about 9 months after treatment with radioiodane was be %L“f' 5]1.11“‘_{_1
cxtensive diffuse uptike thnoughout both lung tields (Fig 44 A f".h’jh,
v 1ay was normal A total dose of 90 mc I'0 was grven A %L.Lm\-;
months later showed disappearance of uptake wn the 1;1(*@1,!.1.1.11’“_{‘
arcas of tumor About 6 months Jater a scinuscan ag-un gliowet

: ; o showng diffnst:
g 34— Chest santisc i about @ months fter 2 smgle dosc of show!

] ; IR
‘Cowmtesy of Barett O N D iul Stett
april, 1965

bil weral pulmonuy uptaike of v ulioindine
S Ann Int NMed 62 767 770
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diffuse bilateral uptake throughout the lung fields At exploratory
thoracotomv with wedge biopsv of the 11zht lower lobe areas of
diffuse fine nodulanty thioughout all lobes were noted Netastatic
Ccarcinoma was confirmed on micioscopic study A dosc of 100 mc

['" was e1ven, and scintiscans showed complete clearning of the
lesions Repeated scans since then, the latest 1 years after the fivst

| operation, and chest x ravs have been normal

- Fyvidence of pulmonary mectastases from thyroid carci-
ol noma cannot be excluded on the basis of a routine chest
" X 1ay alone. and a chest scntiscan using radiotodine should
J he obtained 1n all cases

';;]},-,-.; Inirathoracic Plasmacytomas: Presentation of 21 (ases
2 and Review of Literature. Teodoro Hervskovic, Howard A
Andersen and Edwin D Bawdr (Mayo Chmc and Found )
= reviewed the records of 303 patients withmultiple myeloma
”{'_r:' scen dunne a 5 vear pertod Intiathoracic plasmacytomas
| were present 1 21 patients (6 9%, and., occasionally, the
horacic mass was the first manifestauon Symptoms 1efera-
o ble 1o the thorax were the presenting complamts of 11 of the
5 21 Ninetcen of the 21 had dissemmated plasma cell my-
cloma at dagnosis One of the other 2 had a plasmacytoma
; ol onc rib .:111-{-'1 A 1eeIon of cystic destruction in another The
f;; other paticnt most likely had multiple plasmacytomas The
7k plasmacytomas presumably ortginated m the ribs m 16 pa-
-, Lents, the vertebrac in 3, the subcutancous tissuc of the
:’ thoracic cage 1 1 and the mediastinum in 1 On x1ay study,
5*’ 1h tummors appearcd to be soft tissue masses associated with
f” destruction of the b, 11 werc located laterally The verte
f:* hral tumors appeared as pa avelrtebral masses.
E’* A review of the hiteyatuyc revea leed 33 cases ol plasimacyto-
fj',, mas  with intrathoracic  exXtension. Fight patients weire
"'ﬁ thouzht to have solitary thoracic lestons and were alive
) without evidence of multiple mveloma 9 months to 8 years
,J after diaznosis. Seven of the & patients had undergone sur

' TCTY x*].s-it.l'ﬁ ar without radiotherapy and | had radiotherapy

£ sione. Two other patients vitlh apparently solitary lesions
; Jied of other causcs after 3% and 5 years, respectively, with
ot evidenece of diffuse discase. Two patiente with multiple
{ lesinme had no evidence of dissemimated disease after 7 and
!_}r RS vears, TeIEec 1_‘5_‘1-'{?1}‘. Of Lhe £1 I:3J-JiiﬁlTiE€ wiith T.'J'iU].il]fJ]_f'E. 111y~
’t cieraa ot digsnosis of the plasmaciytoma or soon thereafter, 1

died of myeloama 2 vears alfter resection of an apparently

- . s \ - SRS F L 2 4 i
115 Five finardd G ¥ 3 _{aiﬂi..‘-‘:!-?-_;. Bieot
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190 THE CHEST

solitary plasmacytoma of a rib; 1 had evident daffuse d'lS&"-F:lBE'
1 month after biopsv of a costal lesion; 1 who had irradiation
subsequently underwent gastrectomy and died 26 months
later of diffuse disease: and 1 died of pneumonia 9 months
after diagnosis of a costal lesion and multiple myeloma. Two
patients died of complications ol the tumors. Periodic study
of patients with plasmacvtomas is indicated.

PLEURAL TUMORS AND EFFUSIONS

Electron Microscopic Study of a Solitary Pleural Mes-oth91;
ioma was conducted by Sarah A Luse and Harlan J Spjut
(Washington Univ.) to obtain evidence for or against the
mesothelial origin of this lesion. g

Man, 71, had a mass in the left posterior part of the thorax, foux
at thoracotomy to be a subpleural tumor 1in the upper lobe ol the le_i.i;,
lung The tumom was attached to the visceral pleura, 1t “shelled 011‘.-1
casily from the surrounding lung. Grossly, 1t was ovoid, firm and ‘ﬁfg -
circumscribed and weighed 60 Gm. Microscopically, the lesion had
the {eatures of a mixed pleural mesothelioma. The major portion Of._
the lesion was formed of cellular, dense fibrous tissue. There were
scattered slits lined by plump cuboidal to columnar epltheli:ﬂ. L"’E_'H,?’.x
espectally at the periphery. In some areas, the FUMOT Was lly'al.l.ql_zﬂd §
~ Electron microscopic study showed the epithelial lining of slits 10

~the tumor to consist of a single cell layer of cuboidal to cojumnar

cells separated from ihe stroma by a basement membrane. Otten

- there were distended mterconnecting spaces hetween the lateral

margins of adjacent tumor cells, into which microvilli extended 10
infrequently The luminal surface of the epithehal cells was ¢ overed
by numerous delicate microvill. Their apical cytoplasm protruded |
into the lumen of the slit and was distended with electron-denst
inclusions, which were often lamellar, whorled structures sumilar {€
~myelin figures and separated from the surrounding protoplasm by &
delicate membrane. In some cells, the inclusions app-i:.ared to 1‘121‘5'3. _
caused rupture of the cells, with free inclusions in the lumen. OCc

- sionally, empty-appearing vacuoles and lipid droplets were present -

in the cytoplasm. Mitochondna were small and pet:lnuplearlf-cqn" |

- gregated. The endoplasmic reticulum was usually vesicular. Ribont™ - .
9 i‘lﬂﬂprﬁfﬁlﬂ_ particles were f]:'ee in the cytoplasm NU{?IC‘ItEHdEd {o bﬁ‘ A
~basally located and sometimes were irregular m shape. Some €I~ - &
- thelial cells closely resembled normal mesothiehal cells The tumor -« - o

~cells were attached to one another by overlapping cytoplasmic - o

fingers that occasionally were the site of a desmosome.
- The fibrous portion of the tumor

was composed of interlacing.
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lavers of collagen and fibioblasts The fibh1oblastuic nucler wele some-
umes quite elongated and even doubled back on themselves Occa-
ssonally, nucler weare nregular, with scalloped outlimes

This study showed that the epithelial component of a soh-
tary pleural mesothelioma has the characteristics of a hv-
perplastic mesothelial cell and that 1t 11 N0 MANNEer resem-
bles other epithelia so fa described except for the highly
phagocytic liming cells of the yvolk sac. I'his lends support to
the thesis that these tumors are mesothelial and discounts,
at least 1n this case. the possibility of an occult carcimoma
with pleural metastasis.

Pathology of Mesotheliomas and Analysis of Their Asso-
ciation with Asbestos Exposure. Dermot OB Hourihane!’
‘London Hosp ) 1eviewed findings 1n all cases of primary
diffuse tumors of the pleura or peritoneuin encountered
during 1917 62 The morbid anatomy and histologic {indings
were exactly typical of mesothelioma m 7 of the 17 cases of
primary pleural mesothebomas, and ashestos bodies were
found i1n the lung 1 6 of the 7 ttable) Only 1 patient was
known to have had ashestosis durnng Jife T'our of the othex
patients showed peribronc Iinal and mterstutial fibrosis n
addition to ashestos bodies In several patients. only very
small nurbers ol bodies were found All 7 patients had tu-
mor plagues in the pentoneun in addition to the main pleu-
ral lesion » showed lymph node metastases Invasion of soft
Haviie was Tound i 2 cases Tumor was found 1n the pan-
creas in 1 case and m an adrenal gland 1n another Asbestos
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homa and asbestos fibers 1n the underlving lung of a man who worked 11 4
div-cleanmg plant in which asbestos wor kers' clothes were handled A recent |
publication from the Pneumoconiosis Research Umt, Council tor Scu‘:nril'f'lL
and Industrial Rescarch, Johannesburg (Webster, T, South Atrican M
38 870, 1964) analyzes the question of awr pollution by Jshestos and the pos-
c1bility that “neighborhood” cases of asbestosis mav occul Prey entive meds
sures against aerial pollution have been taken by the asbestos mdustry 18
South Africa in recent vears —Ed|

Eosinophilic Pleural Effusion: Review with Presentatlﬂﬁa
of Seven New Cases. Guy D. Campbell and Watts R. Webb'
report findings in 7 cases of pleural eosinophilia 1'ec:01‘de"d at
the Veterans Administration Center, Jacksomn. NHSS.:[SS{PPL
since 1961. The initial pleural fluid findings are summarlzed
in Table 1. On admission, effusion was the only significant
finding in the chest x-rays of 6 patients; the other patient hE}d
pneumonitis on the same side as the effusion. The tubercul}ﬂ
skin test was positive in 5 patients, and the histoplasmin skin
test was positive in 6. The effusion cleared within 6 weeks
after initial thoracentesis in 4 patients but persisted for o
months in 2 and for 4Y» months in 1. One patient had 2 Xe-
currence 1 year later.

A review of the English literature revealed 94 other cases
of pleural cosinophilia, 72% of which are grouped according
to associated disease in Table 2. The wide variety ot diseases
associated with pleural eosinophilia suggests multiple eosino-
tactic agents. S

One conclusion regarding the diagnostic significance of
pleural eosinophilia can be drawn from this study, namely

that it militates greatly against tuberculosis, malignancy and
fungal disease. - | | -

o, Rt o @ F .- P Y . r
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Mg 45 — Asbestos body (arrow) m area of pulmonarv fibrosis, v440 (Courtesy of
T New Emgland J Med 272 560-565, Mar 18, 1965 )

tient. No correlation was evident between the occurrence of
mesothelioma and the severity of asbestosis. Six of the 7 men
with mesothelioma in the autopsy series also had histories of
prolonged employment in the ashestos industry. One man
denied exposure to ashestos hut was found to have ashestos
hodies and fibers in lung tissue at autopsy (Fig. 45).

[{ appecars that mesothelioma must be added to the neo-
plastic risks of asbestos inhalation, and it joins lung cancer
and probably cancer of the stomach and colon as a signifi-
cant complication of such industrial exposure in the United
slates.

M FThe aesoctalion brtween mesothehoma and ashbestos exposure was noted
el o Sotth Afrcal Iotey an Germany, Austraha and England (see preceding
Artic 1oy, and this ve port cotalihishies 1hie connection in the United States also
Opie ohsers at1m of special interest made by the present authors 1s that croci-
dohite, a epecial type of ashestos mined 1 North Western Cape Province of
Seonith Af13e a and which i was thought carber might alone be concerned in the
asenctatinn, has heen imported into the Umted States in hut very small quan-
Dlire unttl guite recontly Tleve the more wadely used tvpe of asbestos fiber has
oo « hiventile Since the anteryal between first exposure and the appearance
3 ﬁ'{'*’%?)iﬂﬁf‘%lei from asbeeslon i ﬂ]ﬁu;‘ght to bhe long (the authots moention 20-40
Yraya), the proeeornid findings indicate that the P'I"r}]:lif.’.'m is ot hmited 1o Just the
one fvpe af acliestos Anothoer absers ation of Mmiterest, and one reminiscent of g
sitmilar circumsiang e winch occurs with berviliosisg, is the finding of mesothe-
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TADLE 2 —Di1srAsEs ASSOCIAITD WIIH I OSINOPHII IC
Prrurar LIFusIon

NUMBER
or Casrs
[diopathic &
Infection
a4 Pneumonia 1

b Funel
¢ Empyema
d. Tuberculosis
Pleural eflusion (tuberculosis subsequently devel

L [ T

oped, after one and ive ye ars® | $
Tuberculous pertomitis  and  wubarculous pleural
¢flusion 1
Pulmonary tubcrculosis and tuberculous pleural
cifusion | ; . _ . 91
Tr tumia
1 I'olHowin: therapeutic pneumothor ax 12
L. T'ellowins thoracotomy 1
¢. Fallovar z mb fracture 1
d Follow iy spontancous pncumothorax ) 16
Hypercensttivity
A Asthma and vascular alleragy 5
I Doermatitis CL . 1
c. Transitcry palmonary mmfiltration 1
d. Penrnarteritic nodosa 1 -
3. Malisnancy
a. PBedelin’: discasce ]
v, “Megpiaara”™ 1

c. “Canzer of the lung” . . .. o _. ]

PI h
Crar

28

16

13

6 6
i Puiomenary infarction o =
7. Heart Coitare . 1 1
2, Circhosiz of the liver 1 I
. Sarcaidosis | o o 1 i
1{), Rheusnatedd avibtis - 0 0 0 . o L . _ <) 2

DROWNING: UNDERWATER ACCIDENTS

Management of Drowning Vietims., On the hasis of EXPELT-

ments carricd out in doge, Joceph S, Redding and J. W Peas-
ot { Galthriore City Hoop. ) developed a plan for treatinent of
subyriercjon victims which has proved effective in clinical
siviarions. Most victme of submersion either are removed
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196 THE CHEST

- yequire little 1o treat-
from the water carly so that they require little or Its e
ment or have heen submerged so0 long that atteg’lpr on of
cuscitation are hopeless. However, the apparent dulle

- s o c state of
submeision i1s an unrchiable guide to the physmloﬁlc
the victim.

As sea water contains 3 5% mixed salts, it 18 5tr01"1513’c£‘;'
pertonic to blood. If a patient taken from sea wz-l.tel‘lsnd oy
3 scious and no cyanosis 1s noted, he should be lwspattal‘lf»rltﬂmwr

a chest x-ray and hematocrit determnation If no }.31"@3 baci
movements ave seen, the patient’s head should be t.1lte_.l his
maximally and the jaw lifted forward: the rescuer, W}tém,h
own lips, should then make a tight seal around the Vl(i uld
open mouth and blow forcefully (Fag. 16). No attempt 55 M
be made to drain the lungs. If the chest does not expi—lﬂd:- st
rescuer should clear the pharynx with his fingers, red Jﬁré'
the head position and blow more forcefully. Positit e-Pres3 en
inflations of the lungs are continued with bag"ma?k'(}ﬂie_
when possible and are not stopped even if breathing 3"-_”?t Al
ments return. The victim should be tauken to 4 hos:Plue
where positive-pressure ventilation with oxygen 15 Cf}ntlﬁ :e-rl-
until a hematocrit determination and a chest X-ray have 'e-ro-_.
made. Tracheal intubation or tracheotomy facilitatés 1‘3'.{0_ _-
Jonged treatment and removal of secretions. If the heu’lﬂaﬂ;
crit is elevated or x-ray shows aspiration OF Pu_m?(m G’I:*
edema, plasma should be given until the hematocrit 1’_5 11]1:3 |
mal. Positive-pressure breathing is stopped only wheﬂ. a*-
lung fields are clear and the hematocrit is normal. For ,ﬂpb'ﬁ
tients known to have aspirated, antibiotic therapy 81’1“?'“'- for
considered, and the lungs should be examined frequent_l? PR
~several days. | . P,
Mouth-to-mouth breathing also is carried out in C'ﬂ‘se-sﬂt';
fresh-water submersion if breathing movements aI® ﬂ-‘ﬂfj 3
- Positive pressure ventilation with 100% oxygen shoul 9
substituted as soon as possible. After the first su.-CC-G'SSf':IE lwét-'
inflation, the carotid artery pulse is checked and, if {152
palpable, closed chest cardiac massage must be cclrﬂedﬂn
by sternal compression 4 or 5 times after each lung mﬂﬂii L
(Fig. 47). If a spontaneous pulse is not palpable -ﬂf't?l__ e o
patient is admitted to the hospital, 1 ml of 1:1000 613111?2%5_--,_;'
‘rine is injected into a cardiac ventricle. If the EC G_ Shge.r P
- fibrillation, external electric defibrillation should b€ P
. formed. After spontancous circulation is restored, the plaﬁ e
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198 THE CHEST

incidence of underwater accidents. Any physician living 1t ar
water more than 30 ft. deep may suddenly he faced with the
problem of diagnosis and management of an underw ater
accident. Those with responsibility for underwater swimmers
should acquire a copy of the US Navy Diving Manuul |
There are five gencral types of underwater accidents dué ’[fi
ocas and pressure exposure. Underwater suction injury 01‘
“squeeze’ results from inequality of pressure. Middle-edl
pressure must be equalized rapidly during descent O mas-
sive middle-ear hemorrhage will occur. Drowning 1s possible
if enough vestibular stimulation is produced to caus¢ vomit-
ing or whirling loss of orientation. IH{emoptysis and pulmo
nary edema may occur if a surface diver descends too dCEPlY'
Faulty breathing regulators with very high inspiratory Tes?‘qtﬂ
ance may create a pulmonary intermittent suction situatiod
as the diver tries to suck air. Should an air hose to the SU
face blow loose or pressure fail suddenly and the face ma.bf
not be equipped with a proper nonreturn valve, the divel >
face will be pulled up into a giant suction cup. If a diving suit
is worn, folds of skin may be forced into the creas€s re-
sulting in serpentine ridges of bruising. In underwatct b'last
victims, one must look for pulmonary and o agtrointestir:
hemorrhage and rupture of abdominal hollow viscera. |
Air embolism is most likely to occur when the victim sur~
faces rapidly and does not vent expanding air from his Jungs
properly. The accident usually occurs at the moment of sul”
facmg. If a victim survives the initial episode, he must D€
immediately repressurized. Air embolism can be prevented
by thorough training and familiarity with equipment.
Decompression sickness occurs when a diver stays decy
enough and long enough to force nitrogen from the air into
physical solution in his blood and body tissues and then
surfaces too rapidly. The best treatment for bubble formati®” -
is prevention. When prevention fails, the patient should b€

taken to the nearest recompression chamber and treatl€

according to the Navy treatment tables. Results in Ii‘*’ﬂtif""n_t5
treate-difor decompression sickness at this institution ?IE
shown in the table. Supportive therapy during recnrrxpres‘_ilﬂn

- treatment must include copious fluids to replace the tremer”

dous body 1

: e g i : i ~TIV
_ osses of perspiration. Sedatives are ﬂa::'c:a-_smn_am
needed. 3 -. - | i

The effect of pressure will augment the toxicity of ceitait = o
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MANAGEMEINT OF PATIENTS WITH DIECOMPRESSION SICKNLESS AT IHI

'1._\ OcHs~NIER VMEprcar CENTIR, 1960 b
L Recompression
it Num- Therapy
4 Predominat- berof  -—— v 0
L ing Symp-  Pa- Guess-
! toms tients Navy work None Results
Pain X 10 4 3  2with recurrences in chamber
2 with hip necruses
i - Paralysis 9 4 4 1 8 wilth residual spinal damage
Pain and
[ cyanosis 2 z 0 0
o Pain and
e convulsion 1 1 0 1) Enp 4 .
i|'.f'-f' Pl Sad 10C 1 testLts
| dizzine e« 1 1 0 O |
(f Pain dr '
(i (.g ancent 1 1 C o )
e Hemiplegia 1 A 0
Complete f%pnntanvuua recovery
il aphasia 1 0 n ;
!J;-[-'-\ Totals 33 19 8 6 10 with permdanent damage
o cases and cause concentrations imnocuous at surface pres-
Sy ,
e sures to become toxic Nitrogen 1narcosis may have a serious
W mtoxicating effect, especially on a novice, at 200 ft Oxygen
Nt o ¥
. toxicity 1s dangerous hecause a grand mal seizure may result
HE - ~ s e
i without waimmg Oxyegen rich mixtures or pure oxygen
i should not be used for underwater swimmng
‘it‘h; Pam an the chest and joints, numbness and other svimp-
. i |
i!

toms of decompression sickness mav he simulated by emo-
tional or organic medical probleins Someone SW1ming
vigorously for a number of hours can have a mvocardial

i .= _ ;

B, infarction o1 other medical disaster Iixhaustion, tatigue and

i'.] t Lo i -~ . - - " -

o | other emotional reactions are cominiorn

i r | The reatinent prablems here are more comples, but sitmlaily 3¢ {or the

st 'v:ia:'ft_;r*;:r: af drovwning ..:' CreTy preced;n& article: the physician must know what (o

Yo Ao bnoan evcerzency, Sost poysicians bave not the advantage of expenence but

el L . e _ . _ - - . i

rwi st depend croamstructive articles such as thezz to prepare themselves for
.. 1 uyeypedtied but net anbitely circomatance of being involved m thic man-

v aremeni of tbhese casuslties -15d
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Fu A Transportation of Patients with Pulmonary Disease j¢

i discuzced by Larl T. Carter and Matthew B, Divertic.t At seq

lewes]l, the axygen tenzion of the inspired air ic more than 142
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- will be required for support of normal oxygen extractl

p W?}le ‘breathing air. The cardiac output of 25 L.
~ which the 70% saturation at 18,000 ft. makes necess

_ﬁfi_'-e';nand., Experimental observations have shown that 3
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ture and pH is over 957, corresponding to an arterial oxyaeh
tension of 95 mm. Hg. At 6,000 ft. above sea level, the haro-
metric pressure is 600 mm. Hg and the msptratory oxVELH
tension 1s reduced to 116 mm Hg With normal als colar CO,
tension and a respiratory quotient of 1, the alveolar oxygel
tension 1s 76 mm. Hg, which is sufficient to Insulc near
normal arterial oxygen saturation at rest. Under similar condr-
tions at 10,000 ft., the alveolar oxygen tension 1S about (30
mm. Hg and the peripheral arterial saturation 1s about 88"« |
In a decompression chamber at a simulated altitude of G,QOU
{t , subjects showed a decline in arterial oxyegen saturatioll
subsequent to exercise, an effect not obseirved at 564 Jevel

The ventilation was greater than that necessary to elnminateé
the metabolically produced CO, alone, and a state of hvpo-

capnia resulted. With increased perfusion of tissucs, oﬁ‘w"%ﬁ‘ﬂ

extraction per unit volume of blood decrecases, attenuating

the fall in partial pressure of oxygen of the blood as jt trav-

erses the capillaries and helping to lessen the need 10V low-

cring of the tissue partial pressure of oxygen.

Application of the Fick principle shows that the metabolit
rate can be expressed in terms of the cardiac output and the
arterial-venous difference of oxyhemoglobin. The fact that
this difference under basal conditions is normally 9 % 01;{{?5
does not imply that adequate oxygen extraction by the 1%
sues can be accomplished so long as the arterial OX}’hemO“_
globin is greater than 5 vol.“+. The mixed venous oxyhem?
globin is a function of the venous oxjfgen tension, which
depends on the tissue oxygen tension. For internal respird”
ﬁﬂ_n to continue, the tissue oxvgen tension must b€ maltr
tained at a minimal value. As a practical guide, 13 vol.t¢
may be accepted as the minimal permissible mixed venous
oxyhemoglobin for prolonged ‘exposure to altitude, corTe”
qundm_g to a partial pressure of oxygen of about 34 mm- I:I'g'
and an oxyhemoglobin saturation of 65¢. If the arter’®
oxyhemoglobin falls below 18 v-'(}]ﬁ;}? a rise in CM‘diaQ-Oﬂt'Psi
on b
the tissues. The minimal acceptable conditions are foull
et rage healthy person at an altitude of about 1 0:9.0 (i

g‘m‘iﬂﬂw _
maintenance of the basal state of metabolism is a s_-ezvﬁ‘r-ﬁ:- .

pis
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RELATIONSHIP BETWEEN CARDIAC OUTPUT AND ARTERIAL OXYHEMOGLOBIN
CONCENIRATION REQUIRED FOR ADEQUATE MixED VENOUS
OXYHEMOGLOBIN AND BAsalL MretaBoLic RaTk

ARTERIAL OXYHEMOGILOBIN

APPRONIMATE ALTIIUDI] C ONCEN1RALION SaturaTion  Carbpiac Ourpur
(F1 ) (VoL %) Ge) (L /MIN)
10,000 18 88 3.0
14,000 17 80 6.3
16,000 15 75 12:5
18,000 14 70 250

not met; the partial pressure of oxygen in the tissue and in the
mixed venous blood falls below tolerable levels, with resultant
serious impairment of body function. The datain the table are
applicable for the basal state only.

The decrease in air density at high altitudes interferes with
the cough mechanism by leading to a reduction in the expi-
ratory pressure and flow rate that can be developed at the
time of the expulsive cough. The lesser density, however,
reduces the work of breathing, which is an advantage to
patients with increased airway resistance. The mean values
for maximal breathing capacity increase as the air pressure
lessens with increase of altitude. Trapped gases expand as
Altitude increases and outside pressure falls. In the thorax,
cxpansion of airin a cyst or pneumothorax or closed in after
lobectomy or pncumoncctomy may have serious conse-
quences. For air transport of patients with such conditions, it
Is amportant that a trained nurse or a physician be present
throughout the journcy in case unusual attention should be
necessary. The presence of pulmonary tuberculosis in an
active stage or of anv other infectious disease is a contrain-
dication 1o air trave]l with other passengers. Pulmonary sup-
purative disease need not prevent transport in a suitablv
caguipped private plane or in an air ambulance. #

A patient with pulmonary emphbysema and an arterial
axyoen saturation of 8877 is phvsiologically at an altitude of
10,000 11, even when resting at sea level, For him, ascent 1o
5,000 Tt in a pressurized airliner cabin is eguivalent to as-

cent above 10,000 ft. for a person with normal lungs. No
patient with major cavdiopulmonary disease should he ex-
nosed (o a cabin aliltude greater than 8,000 f1. The presence

of cvanosis imposes a2 ceiling of 6.000 1., and acidosis com-
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plicating emphysema should limit the patient to a m'ax:ll‘ﬂfld_li

altitude of 4,000 ft. in a pressurized cabin or in a n.oirlp?es

surized plane. Cor pulmonale imposes a similar restritctmn:
: and markedly reduced respiratory reserve accompanied _]?3
tachycardia at ground level is an unfavorable prognostc

*' : : ~hin altl-
index for even short-term exposure to moderate cabin ¢

tudes. I
» [The authors mention that the expericnce of the Miitary AN ‘Ehu "
i Service has shown that with proper faclities available most patients

be transported by any route may be transported with equal safcty and €
comiort by air

: 1.*5](:.'1:11'1
Doctors Carter and Divertie here provide useful guide-hines for the ph

relative Lo travel in current jet ancraft

W LN sk L3 B T BTN g g, A

. - t1ansporty
The next paper introduces some of the problems of supcrsonic air 4 P
which will soon be upon us —Ed |

Ozone in High-Altitude Aircraft Cabins is discqssed b}’{;
S. Jaffe and H. D. Estes” (USPHS, Div. Air Pollution, Wﬂf’ﬂ'
ington, D. C.). Ozone is found in relatively high concentl

A tions in the atmosphere at high altitudes. Such ambient

.. ) o e : es
supplied to an aircraft cabin at near ground-level presst

S could have potentially harmful effects on man and SOH;t
aircraft materials. A question arose as to whether or

a . I]-q
ozone presents an environmental health problem to pPers?

nel flying in current jet aircraft at altitudes of 40,000 ft. and
~above.

L T “eara Tl -
wan g e e
L Lok v 2 peaten 1
Ay .

g | _ : iC
The ambient ozone concentration varies with geograph |
| 100

LU L Nt ol
e e
o tohd T it et
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TRANSPORT-
70 FCRUISE ALTITUDE

40 | LT SPRING, HIGH LATITUDES
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_5- S Y Arch Em{imn-ﬂedith :9'%'615?1, Julv. 1964 - T
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Jatitude, season of the yecar and meteorologic factors (Fig.
18) High ambient ozone concentrations of 5-10 ppm. are
found at altitudes of 65.000-80,000 ft. through which the
planned supersonmc air transport will cruise. Air used for cabin
pressurization passes through the compressors too quickly for
all ozone present to be destroyed by adiabatic heating. Unac-
ceptable concentiations of ozone will be present in the cabin
enviionment of the supersonic transport unless devices, such
as catalvtic filters, or engineering technics are used to delay
or mcrease the dwell time of the ambient air intake through
the compressois long enough for adiabatic heating to destroy
o1 rteduce the ozone content below 0 2-0 3 ppm.

It 1s recommended that further research he carried out 1n
the area of time-temperature relationships of ann compres-
sors of turbojet, turboramjet and,/or other proposed tvpes of
supersonic transport propulsion to develop adequate technics
of ozone destruction

Environmental Physiology of Submarines and Spacecraft:
Atimospheric Requirements of Confined Spaces are dis-
cussed ]J‘," K. I Schaefer (NMed. Res I ab ; LS Naval Subma-
1ince Base, Groton, Conn } HHabitabibity in nucdlear powered
submanrnnes during prolonged submergence and selection ot
a suitable space cabim have posed considerable problems for
cnvironmental medicine. Acute tolerance lIimits to most
cnvironmental {actors are well known, but hittle 1s known of
rangces of adaptation to gaseous components, mteraction of
cnvironmental stressors and threcshold hmit values foy con-
UNUOUS CXPOSUTE.

When 21 subjects were confined m a submarne aud ex
posed to 1.57 CO, over 42 davs with 9 day control periods
belore and after exposure, there were no significant changes
in performance or in basic physiologic parameters, such as
Blood pressure, pulse rate, weight and hody teinperature
Heawvever, zome yemarkable adaptive changes ocoimed A
phaze of uncompensated respiratory acidosis lasted 23 dayvs
srio was {(ollowed by a phaze of compensated ].'."E’::S]_)31"8_{0;’}'
antopais feom dave 24 (o 42 of exposure. The yegpiratory

minute volume was increased 36 and 24%, respectively,
=0 phozes of erposure, and decreased 011 retun
iy miv. Alveoley U0, tension was clevated about 3 mun. H o
rrougirent the cuposure and dorving the 9-day re COVETY PEriod.
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Fig 49 — lime concentration rolationshap iy adaptation to ncieased Ldrbﬂﬂmﬂ“ o1
concentiation on the basts of human and amimal oxpernrments and tolerinct d pned 15
(hrome carbon dioxde toxicity at thret diflerent levels of activity Adaptation 15 €

. Anh
tht time to mdrh_ compensation of 1espuatory acidosts Couttesy ot Sch ebin, K ko
Fasviton IHealth © 320- 131, September, 1964 4 |

Two peaks of pulmonary CO, excretion occurred on the 15‘
and 8th to 9th days of recovery and a peak of urinary Coz
excretion on the 2d day of recovery The long period of G\
retention apparently was related to slow equilibration 0t the
bone CO, store. Kidney regulation of acid-base balancec e

comes increasingly more important during exposure to 111??}?
concentrations of CO,. | LY NN
- All dead spaces increased significantly during cxposure “.”’

- CO,. Both the arteriul-alveolar PCO, and PO, gradients 1%5™

- The red cells showed increased sodium and about Equ
reduction of potassium after 35-41 days of exposure, 1-&5'3“3

8-9 days after the SuhjeCts. returned to ii-o_rn:t'_éil:_f-bre;?lfﬂmlg-

~ atmosphere. Plasma calcium mirrored the pH change i

phosphorus was increased during exposure. There are indl
‘cations that the changes in calcium and phosphorus
- lism can Jead to histopathologic alteration. Calcifica

metab®
the kidn-eYs has been observed in striries Ples. Re ductio r_{f 11’1
Cardm vascular capacity and increase in ketosteroid excrettdh.
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seemed predominantly aftected by the mmcieased CO | inde-
pecndent of pH changes

The data on chronic CO towicity were summarized and a
time concentration curve for adaptation to CO, was estab-
hished (F1g 19) At a CO level of 3% o1 higher, there is per-
formance deterioration. alterations in basic physiologic
functions and pathologic changes Slow adaptive changes
occur at alevel of 1 5% which nmnght induce pathophvsiologic
states on greatly prolonged exposure No signmificant physio-
logic, psychologic or adaptive changes occur at levels of
0.5-05% CO,

If the oxvgen content of the atmosphere 1s lower than
normal and the CO, content1s icreasced, rate of formation of
carbon monoxide 1s inceased In a sealed atmosphere, mtei-
action ol toxic compounds possibly may result in foimation
ol new toxic reaction products. In a space cabim. the limited
power avallable for atmosphere control, reduced cabin pres-
cuve, lower volume per man and zciro gravity conditions
might impawr performance of filtering systems and could
pessibly affcot yespuation i man A smapuisingly Jarge num-
her of organic compounds was tound 11 a submarine atimos-
phore: these were generated cloefly from “muneral spiats™
uzed for cleaming purposes and from o1l base paints The
hich acrozol content m submeirged submaiines 1s caused
mainly by smoking. A 1020 fold 11se 1 condensation nucles
and o number of posinive and negative 1ons has bheen found
in the air of conventional fleet type submarines durine sul
meyzenco. The concentravon in submerged nuclear powered
<ubmarines is about 0.4 mg. /Lo m about 100 hours Uncharged
acroscl particles can be of biologic significance

Critical oxveen levels below which mental deteroration
and loss of consciousness occur are 55.-60% arterial oxvgen
saturaton and an alveolay FO, of 33 mm. He The ceiling for
poesmmanent adaptation to altitude is probably about 16,000 fi
A rotzi of 207 ozveen in nitrogen appears to bhe the threshold
conceraration  for cheiting cardiopulmonary  effects De.
S RS A Tt the zslveolar oxyveen tenzion below 300 mm. He

ineregses the senzsigvity 1o CO. Trausitorv subee g'n'lrfn_t,ii

atcicciasis in aviaters breatlhing increased concentratione of
axvgen whne Hving high-performzance jet aircraft seems (o
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206 THE CHEST
oxygen concentration and elevation of the diaphragm ::}jﬂd
milar

restricted chest cage expansion from use of a g-suit. S1
conditions exist for an astronaut In an orbital flight. Other
hazards of space flight include the bends, fire, and microme

teoroid penetration.

» [Doctor Schaefer 1s [Head of the Phvsiology Branch of the Medical Reqedl'*&i‘
Laboratory at the Submarine Base, but his mteiest i envii onmental phivsior
ogy cxtends to problems of ancratt and spacecraft In this paper, u-lnch_ 15
cubtitled “Atmospheric Requuemcnts of Confined Spaces,” he elucidates 4
variety of environmental factors which are unfamihar to most 1nternists an

outside their usual expenence, but which have broader medical SIL{TllﬁLdﬂ;
than mexely for the solution of practical problems n the lyabitabihty of sU

marines and space cabins Doctor Schaeter, indeed, points out a n¢e for nev
conceptualization i environmental biology and medicine, and he quotes RE’HE
Dubos to the effect that the classic methods ol moleculat ¢ hermstry a0

biology arc not, as presently puisued, adequately providing systematic g
edge of the responses of Inng organisms to changing environments HoOY et e
this may be, Doctor Schaeler's review of certain studies relating to env1ron
mental adaptation and tolevance 1s conceptually cufhiciently
st provide most mteresting reading {or the physician — Ed |

Pathologic Features of Altitude Sickness are discuss® d by

N. C. Nayak, S. Roy and T. K. Narayanan? (New Delhi; 1;1,.

orthodox

..: ll-r.ll_l S ..‘.'f..-l': .-

vith

- dia), who reviewed autopsy findings in 13 men in whoo

- acute respiratory distress developed at altitudes above 8,000
o ft, rollowed by death shortly afterward. Most patients Wer
B aged 25-35, and all were healthy before onsei of sympis:
a4 RS Several had come to high altitude for the first time and 2%
LI stayed a few days before symptoms developed; In most ¢as€és
2 ‘there was a history of cxercise. Presenting Sympt(}'ms were. o
A dyspnea, mild fever, cough, cyanosis chest pain, froth¥ . .
Ll v e sputum, edema of the hands and feet. headache, paused .

2. signs of pulmonary edema in most cases Treatment ¥

antibiotics } ) _ | _ .
_ gnm;éﬁtlfs had no &,p[?al‘ent.effecti and O'X-Yg'erl, gl‘.fﬁ'ﬂ {)I’il |
patients in the terminal stage, failed to bring imp rovement

oo aes often weighed over 1,200 Gm. together and W= o
TILCCTY congested, as was' the trachieal and hronchial T o
T e %i ' 'E'H'}. . F‘-m-_. 3 Pﬂﬂl?. 35 381 301, ";E"Iji'i'mia{?1 1‘3{3‘1 f TR P A

o
;

ag T Light patients died within 48 hours after onset of S"S?mp.mm-s i
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PULMONARY ABNORMALTIY IN I3 CASIS OF ALITIUDI SICRNISS

(tading™®

= + ++ 4+

|

Alveolar congestion

dema

Intra-alveolar fibrin

Hyalinc membrane

(apillary thrombi

Intia alveolar hemoirhage
Bronchiolitis and bronchopncumonia
Atelectasia

v H S G H O
S O A OO0
B = N ® N S I N P
(SIS S BV RV VLY, B ey
O R B H O P

b cent, o+ oommpeal - nald -+ moderate 4 sevaic

cosa The lumens often contained {rothy, mucoid or blood-
stained fluid. In several cases, the cut lung surfaces showed
patchy hemorrhagic aicas and noncrepitant solid areas
simulating pneumonia. Significant microscopic findings are
shown in the table Small focal areas of mvocardiolysis were
observed 1 2 cases The liver showed mild to moderate cen-
trilobular congestion i 10 cases and mald fatty change 1n 8.
The spleen showed congestion of the red pulp In 1 case,
mulople fibrin thromb1 were found 1n the kidney. plugging
the ¢lomerular and several pentubular capillanies snmilar
thromb1 were 1ound i the sinusoids of the liver, and there
were small areas of focal iver cell necrosis

There is httle doubt that hypoxia 1s responsible for the lung
changes in these cases Prompt admimistiation of oxvgen ol
rapid descent to Jow altitudes dramatically 1everses the con-
ditiori. Capillary damage due to a factor or factors operating
at hizh altitude combined with excessive physical exercise

mav very well be the primary mechanism

(1 1a gat atated over how many yeare this extraordinanly laree number of
stopaies wan aneembled of this unenrmmoen, and sull more uncommonly fatal,
sonditien. One 2athiers, fvom 2 footnote stating that Col Naravanan is Chiel of
il Command Laboratory, Militavry Hospital, Lucknow  that st Jeast sorne of
e raenaltios wore r yoilitary personnel. Autopsics in two cases were recently
repnrted frormn Peora (sce the 1964-.6% Year Loor, p. 1250 The present aathore
e these gapd oniy & sthers JTemn the Blerature 22 cases in whick the anatomic

Grdings are wall documented. Hyaline membrares were present in all of thezc
G, Lo in oondiy Vool the 13 cases here repoarted The pregent author: spree with

mewt oihers Lnat che couts pulmonary edena in this condition 1z not caused by
eart Tsilure and thaer bynostia ianitiates he disturbance in come other
e N 'l-' s : I..? +.§
Spontancons Klpmnation of Inhaled Grass Inflorescences
throvrh Lung and Chest Wall iz reported in 2 cazes hy O
}

Chievermis, & Theodorow, Th, Athanasiades and H. Katerelog!
CDbmi oy Adbens).
i o Vi Fiie ey A0 AN A08 Ane jIx5
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Gnl, 3, was hospitahzed with pviexia 30 davs atter probably sw al-
1”“11'18. a prece of wood She had been admitted to a hospital with
diffuse abdommal pains, diarthea and pviexia 6 davs attcr ths
mecident and treated with chlorumphemecol for 2 weeks, after which
the symptoms suhsided The day atter discharge, fever recuired. Al
exanunation, there was dullness over the lett chest, dimimshed atl
entry and scant rales, particularly throughout the left Jower lobe A
chest x-1av showed density of the left lower lobe 1nd obliteration 0l
the left Lw-.tophmmt sinus Dospite treatment with pe nlulhn sirep-
tomvcein and chloramphenicol. the temperature remaiped at 102 2-
104 F Two days ldater. nasal catarrh. redness of the conjunctivas and
cough deyeloped, and 1n the next 3 dma the typical rash of measles
appeared The white cell count was 12,000/cu mm and the sedr
mentation rate 50 mm 1 the Ist hour and 90 m the 2d A ]mrd
immobile, deep-seated nodule about the size of a large ped appffdl't'd
at the level of the 7th mb 2 em. trom the posterior axillary line 7 davs
atter admission. The axillary Iymph nodes became enlarged 1 the
next few davs Aspiration of the nodule was negatuve The sw elling
enlarged. became inflamed and eventually showed a vellow spot at
its apex. A foreign bodv was removed through a small 1ncision and

- proved to be a 2-cm long stem of a wheat grass inflorescence. Symp-

toms and signs subsided rapidly, zmd chest x-ravs showed ;:mdutﬂ

Cimprovement.

In both CdSLs ‘the 1}111:110(3 £21AaSs mﬂoregmlweg migrated

through the bronchi, lun,f.'; and chest wall and reached the
“skin. Migration required about 2 months in 1 case and only
10 day% in the other. In the latter case, the arrangement at

the spikelets and the elasticity of the stem gave to the inflo-

rescence. (Hordeum murinum) a partzculdrlv fast pmpulsn €

'dbllltV When a positive history of inhalation of a grass inflo-
L 're&,cence em&t& and in the presence {)f Chmc:ﬂl and 1ddmlag1£’ et
o2 wmpmms fmm the r_he:st attributed to pn(}ul]‘l(;lﬂl[l&, 5508
= 'pmferable to c&ntml mfec ur:m and wait Il'lbti?dd oi qdmc;mg

'.'.-._'Surgery . .

A P‘ {Dodtor: Chm:en*tm and hu associates wcmd ‘that only ~h Cases ot Eiﬂ"“ |
_. IHﬂGIEﬁL ’E'II{.(M: ﬂ.‘t fﬁ]{*l},n bﬁdl{(\ 1}"1 thoe T &,I‘H_I dtﬁr\( {r-cl(’t hai's o h("{ I 1{3pt,ﬂ“tt‘d I

- the majority’ thm;-' ey enzudlh penetrated the chcat wali and pmtmdvd uﬂﬁ“ L
s [h*.. skin —Ed | '

Complete Reselutmn {}f Masswe Pulmﬁnary T‘hrambﬂem"

"-;;"....’bﬂhsm--ﬁ D. Sautter, F. W. Fletcher, D. A. Emanuel, B. B
. Lawton and T. G. Olsen? (Mm shfield, Wis.,

-'_-',-_.”’tered 8. patmnts with massive pulmonary Lhmmboembﬂhsmf 3

Clnm.) enc*ounm,

in the last 3 years. Pulmonary embolectomy was pm'formﬁd

t:rr attempted in 6 patients, 2 of whom survived, In 2 cases,
._-:__;_;._..1114;* clinical condition was such that embolectomy was not' -
| s IﬁdleatEd ?Ulm()nﬂr}? al‘tﬁ‘ﬁ()graph}f CGI]ﬁITﬂE’d tl'lff' d]_d_gnﬂbls

m jﬁ.m a 1351 ma nam ﬁtpt .sl ;um
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| In each case. The patients were restudied at 25 and 128 days,
i respectively.
“i‘, Man, 62, was injured 1n an auto accident and admitted with frac-
. tures of the 6th, 7th and 8th nbs posterioily on the left and extensive
;“Lli fractures about the left acetabulum. The acetabulum was treated
I with skin traction on the left leg On the 13th hospital day, there was
]_. sudden onset of dyspnea, with a pulse of 130 but a stable blood
¥ pressure. An ECG showed acute strain of the right heart. A pulmo-
“q’ nary angilogram confirmed the diagnosis of massive pulmonary
A thromboembolism. Inferior vena caval ligation was performed.
o Convalescence was smooth. Heparin sodium was begun at 24 hours.
’r'a After 1t was apparent that pulmonary embolectomy would not be
"“_1, 1equired, anticoagulation was continued with warfarin sodium until
- discharge An arteriogram taken 25 days after embolism showed a
it normal pulmonary artery with no suggestion of residual thrombi or
de clots
df [he 2 cases show that complete resolution does occur in
111!- massive, nonfatal pulmonary thromboembolism. The efficacy
i of any thrombolytic drug used in treatment of this disease
» will he difficult. if not impossible, to assess. A further impli-
o cation is that prophylactic pulmonary embolectomy is not
(O indicated in massive thromboembolism that does not imme-
; diately threaten life; however, further embolization must be
1; prevented, preferably by inferior vena caval ligation Embo-
“l" lectomy is still considered a life-saving procedure and will be
B ;
i i 1ecessary 1 most cases.
s » (The authors suggest that the pnnapal factor leading to resolution of the
mﬂl" thiomboemboli 1n these 2 cascs was the patients’ own fibrinolvtic systems and
it that the only effect and purpose of the admmstered anticoagulants was (o
]F}_, pievent further thiomboembolism from occurring as a compheation of the
'[pﬂ*'*' mia1or vena coval igations They ate as the hbasis for then belief (1) observa-
tons of Houk ef al (Am ] Med 35 2069, 1963) that lysis of thmmbnembohsm
lﬂ’.; does not ocew 10 all cases and (2) observations of Hume (New kngland J.
e Med 264 471, 1961) that neither mokinase, EU.E'IHULH?&S“-HtTOPlJOdﬂmase nor
o Plasmins A, B and € produced thrombolysis 1n every mst.a:a.lc.u 5311%11:1* mda}{frfaﬁdﬁ}f
agree that the e fficacy of thinmbolvtic drugs mn this situation wiii be dificult Lo
& c‘iﬁ’%ﬁ*&&".* as they remark, bt the evidencce pr{;‘%t‘ﬁ[{‘.d sedarcely jusufies any more
fﬁ p far-rcaching conclusion in s regard - Iud‘ | | . | __
it ' Pulmonary Alveolar Proteinosis: Case with Improvement
s after Short Course of Endobronchial Instillations of Hep-
o arin is reported by John Jeffrey Nicholas, J. HOWIaI‘ld Au-
g Chincloss, Jr, and Lionel Rudolph? (5tate Univ. of New York
@  Upstate Med Center) PR AT Pt e
'--gﬁ?' M. 48, was admitted because of progressive ﬂ}”ﬁﬁﬂfﬁ_& 01 f’;};ﬂrmﬂz |
g-fi for 4 monihs He had bad youndice about 30 years ésr-c_m-s.tm&l?, fmd
IJ‘:M hypettension had been found about 3 ed1s before &c*dm;;%;mdi en
s  evidenre of loft ventricular enlargemeni was obtained lie had been
o treated for 2 vems with guanethidine, pentaery thritol tetramtrate
ﬁgﬁ* ‘m “Hﬂ Jrgt Med B0 ARSAAF Folywuw? 1538

2 . o L Ey G i g T T T e Ty )
i st a7 et e S e e Sk i 2™ s 1 e S S
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210 THE CHEST

and chlordiazepoxide hydrochlonide Accompanving the dvspned
were a productive cough and rare might sweats Fine inspiiator’
rales were heard over the left postertor lung field, and there W&-‘rlfl
grade 11 VI apical systolic murmur The patient had %IHﬂl‘x{;d ]ﬁc‘la
packuages cigarettes daily since age 18 The hematocrit was 525 all

the winte blood cell count 11,300 cu mm The urine contamed 4-
protein. The cold agglutinin test was positive at a 1.8 dilution Ches!
x-rays showed diffuse, bilateral, lincar and finely nodular densties

A scalene node biopsy showed chronic lymphadenitis Pulmondly
function studies showed reduction in total lung capacity. vital ¢d
pacity, residual volume, maximal yentilatorv capacity, maxumnal
midexpiratory flow rate and diffusing capacity Arterial oxygen
saturation was 887 at rest and after exorcise. The lactic acid delit-

| : « alveoldt
drogenase was 465 units Lung biopsy reivecaled pulmonars alveol
Prote1nosis

. : ” ) 1.“1,]_.
Treatment was with racemic epinephrine hydrochlonde, acet

cysteine and aquecous heparin via mtermuattent pomtwe—preswlf‘i‘
breathing nebulizer. Intratracheal instillation of 100 m« aqucou®
heparin in 100 ml. normal salinc produced green sputum containing
flecks or chunks of gray-tan material. Some clearing was S€€Tl Oclli
chest x-ray study, and maximal ventilatory capacity had improvet,
After 7 days of treatment with 635 mg. parenteral heparn QVery =
hours and 400 mg. aqueous heparin by nebulizer 4 times dailv, thm;
was no apparcnt x-ray change. Dvspnea decreased Subﬁequeml} an
vital capacity rose, but diffusing capacity did not 1mprove qlgﬂlﬁi
cantly The chest x-ray became entirelv clear in the next severd
months and diffusing capacity improved The latter ev&ﬂtﬂﬂlh
became normal, and oxygen saturation was normal at rest and after
exercise. The patient is working after a remission of 16 months

The change in the course of illness in this patient 1—%1a£
followed treatment suggests a response to therapy, and 111~
provement was more rapid than has been reported in sponta-
neous remissions. Ramirez reported remissions in 2 patjentﬁ
given heparin therapy, and all 3 cases are suggestive enough
to prompt further trials and controlled studies on endobron”
chial heparin instillation. - R

» [The treatment of alveolar protemmosis with heparin by ﬁndﬂbmmhlﬁi
mstilation was developed by Ranurez R and his associates. (se¢ the 1963 0%
YeAR Boox, p 200), who also reported their techme ot endobronchial infus1on

Metabolic Effects of Mec

hanical Ventilation and Respird’

tory Alkalosis in Postoperative Patients. The occurrence of . ¢,

cardiac arrhythmias suggestive of hypokalemia and,or digl
talis intoxication in a recent postoperative patient mall”

‘tained on a mechanical ventilator prompted Robert Je
: Fl;cm-ma- and W. Glenn Young, Jr." (Duke Univ.) to study the . 4
- -p-os-sible role of respiratory

© (4) Surgeey 36 3693 July, 19064 S s -
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Preliminary studies were conducted by placing 5 anesthe-
tized dogs on polongzed hypervenulation o1 31, hours Chn-
ical data were obtamed primarnly from 30 patients who un
derwent cardiac surcery One patient mderwent thvmectomy
for myvasthenia gravis. Eleven patients, the controls, had no
rnechanical ventilation after operation. Ten patients had
meclanical ventilation for 1.7 days postoperatively, and
recpitatory alkalosis developed. Nine patients had ventilation
fre o similar period, but respnatory a allkalosis did not develop,
The I TNgstrom respiralor wWas vsced for 24-48 hours, and then
2 Bivd ar Bennett respivator was often used. The ventilatory
rete ond mpinnte volumic were adjusted 8o as to induce apuea
‘n remoring carhorn cinside and then m -‘-'sjm.:ami]:rg A T'ate

HReient to jnsure “controlled ventilation.’

During hyperventilation, the animale showed a rise in

v
Grierigs il o an averagoc i

m.yl,r

7%, and earh bad a drop in
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carboxyhemoglobin occurs at a partial pressure of only 0.12
mm Hg. Fyven an apparently adequate amount of circulating
oxyvhemoglobin cannot unload oxygen to the tissues until a
dangerously low tension of oxygen exists in these tissues.
Although oxvgen combines with hemoglobin 10 times faster
than does carbon monoxide, the latter dissociates about 250
times more slowly. The time of this dissociation can be
speeded up by altering the partial pressures of the reactant
eases. Thus, increasing the partial pressure of oxygen in the
blood by breathing this gas at 2 atmospheres absolute will
Imcrease the rate of dissociation of carboxyhemoglobin. A
similar effect can be postulated for other body constituents
which bind with carbon monoxide, the most important prob-
ably bemg mvoglobin. especially of the heart muscle. These
processes require time even at 2 atmospheres absolute.

In 1961, 23 of 32 patients having carbon monoxide poison-
me were treated with oxygen at 2 atmospheres absolute, and
all stuvived Since then, a total of 70 patients have been so
treated, and 2 died, both of whom were gassed slowly over at
least 8 hours The success obtained was due 1 no small pait
to an excellent alert system and radio-c ontrolled ambulance-
to-chamber service 1un 1ound the clock Some form of small
chamber should be fitted i ambulances, so that treatment
could be started at the site of the accident and continued

during transport to the hospital
~ {These evecllent results appear 'o estabhish hyperbarnc oxvgen therapy
beyond question as the treatiment of choie 1m carbon monowide polson

ny . Jid.i
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