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Thisstudy assessed two 85-year-old patientsdiagno-
sed with diastolic heart failure and persistent respiratory
insufficiency characterized by severe obstructiveventila-
tory disorder and gasexchangealterations. Thepossibili-
ty that the respiratory impair ment was conseguent to pri-
mary pulmonary disease was excluded. Radiological
signsof mild pulmonary edema had been observed in 1 of
the patientsduring the4 yearspreceding thefirst hospita-
lization. The respiratory findings were attributed to pul-
monary lesions conditioned to the presence of chronic
pulmonary edema. Theincidence of thediseaseinvery el-
derly patients may create an illness that can be called
congestive pulmonary disease.

Theincidenceand preva enceof congestiveheart fai-
lure have progressively increased in industrialized coun-
tries, because of their popul ation aging and thelonger sur-
vival of individualswith coronary artery disease!. Conse-
quently, anincreasing number of clinical findings, asof yet
unknown, may bepresentinelderly patientswith congesti-
veheartfailure.

This study assesses 2 elderly patients with diastolic
heart failure, who devel oped severe and persistent respira
tory impairment, whichled to death. Thepossibility that the
respiratory findingscould be attributed to primary pulmo-
nary diseasewasruled out based on clinical dataand com-
plementary tests. Theserespiratory findings, characterized
by the presence of severe obstructive ventilatory disorder
andimportant and persistent gasexchangealterations, also
differ fromtherespiratory manifestationsalready described
inchronic congestiveheartfailure.
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Case report

Case 1 - The patient was an 85-year-old man, who
sought medical careat theHospital Sdo VicentedePauloin
August 1998for thefirst time, when, reporting worsening of
thedyspneainitiated monthsbefore, hewasbrought tothe
emergency unit and immediately referredtothe |ICU. The
patient denied antecedents of smoking and of respiratory
disease, but reported exposure to vegetal coal in an open
environment duringwork.

On physica examination, the patient wasrestless, objec-
tively dyspneic, cyanotic, and had jugular venousdistension
at 90°. Theuseof theinspiratory musculaturewasmarkedly
visible, and therespiratory soundswereintensely and diffu-
saly reduced. Hisheart ratewas 104 bpmwithregular rhythm,
and hisblood pressurewas 190/100mmHg. Hisabdomenwas
distended and hypertympanic. The lower limbswere not
edematous, but signs of chronic venous insufficiency
existed. Previouschest X -raysperformed duringthe4 years
preceding hisfirst visit to our hospital showed alterations
compeatiblewithmild pulmonary edema(fig. 1A and 1B).

Hisfirst arteria blood gasanalysisinthe | CU showed
PO, of 26.5mmHgand PCO,of 67.4mmHg. Thediagnosis
of respiratory insufficiency wasestablished and aventilato-
ry prosthesiswasinstalled. The echocardiogram showed
preserved systalic function (thisresult wasrepeated in all
tests performed later, the left ventricular gjection fraction
being awaysabove 70%), and pulmonary capillary pressure
oscillating from 15 to 23 mmHg in thefirst 24 hours. The
chest X-rays had aterations characteristic of pulmonary
congestion. The pulmonary arteriography wasnegativefor
thromboembolic disease and showed an increase in the
caliber of the pulmonary arteries. A pulmonary biopsy was
performed, theresult being negativefor primary pulmonary
diseaseand compatiblewith pulmonary edema. Inthe | CU,
the patient received diuretics and vasodil ators disconti-
nuously. Heimproved progressively, which allowed venti-
lator weaning and dischargefromthel CU.

Signs of pulmonary congestion persisted on chest
computed tomography 30 days after his hospitalization
(fig. 1C). Diureticswerestarted onaregular basis, whichre-
sulted in asignificant improvement confirmed ontheexami-
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Fig. 1- Radiological examinationsin case 1 - A) radiography performed 4 years befo-
rethefirst hospitalization, where theimage of subpleural edemaalong alobar septum
can beseen; B) detail of the sameradiography focusing the Kerley B linein the base of
theleft lung.

nation performed 40 daysafter thebeginning of that medica:
tion (fig. 1D). Gasexchangesal soimproved with theintro-
duction of thediuretics, allowing the patient to bedischar-
gedfromthehospital.

Despitetheevident progressobtained with thediure-
tics, which resulted in normalization of thePCO, onthefirst
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Cont. Fig. 1 - Radiological examinationsin case 1 - C) chest computed tomography
showing the presence of bilateral pleural effusion, subpleural infiltration (arrow),
nodular images, and septal thickenings; D) chest computed tomography after regular
use of diuretics showing regression of the pleural effusion and of the pulmonary
infiltrations.

ambulatory assessment (36.6 mmHg), the patient remained
withasevereandirreversiblehypoxemiaduring hisentire
evolution (fig. 3). Theventilatory assessment indicated the
presence of severeobstructive syndrome. Theforced expi-
ratory volumein 1 second to forced vital capacity ratio
(FEVVFVC)was45%.

During ambulatory follow-up, the patient continuous-
ly used diuretics, theophylline, and domiciliary oxygen.
However, thismedi cation could not prevent the occurrence
of progressive intolerance to effort and exacerbations of
respiratory insufficiency, whichresultedinrepeated hospi-
talizations. Thepatient diedin June 1999.

Case2 - Thepatient wasan 85-year-oldretired military
male, asymptomatic on hisfirst visittotheHospital Sdo Vi-
centedePauloin February 2000. Hereported being hospita
lized 3 months before, when the diagnoses of pneumonia
and pleural effusion were established. Radiographies per-
formed on that occasion showed signs of mild pulmonary
edema (fig. 2A). The patient reported that later he under-
went thoracocentesisto clarify aleft pleural effusion, but
theresult wasinconclusive. Hereported quitting smoking
30 years before and denied previous diseases and respira-
tory symptoms.
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The physical examination was almost normal. His
heart rate was 70 bpm and his blood pressure was 130/60
mmHg. Theresultsof the ventilatory function test perfor-
med inthepreceding year showed aforced expiratory volu-
mein1secondtoaforcedvital capacity ratio (FEV 1/ FVC) of
37%. Thefirst measurement of thearterial gasesshoweda
PO, of 60.2mmHgandaPCO, of 48.3mmHg. Thechestra-
diographies showed the presence of free pleural effusion.
The patient underwent thoracocentesiswith apleural biop-
sy, but again theresultswere unspecific. Pulmonary scinti-
graphy was negativefor thromboembolic disease.

InMay 2000, the patient complained of intoleranceto
effort for thefirst time, spontaneous and compl eteregres-
sion of thepleural effusionthenbeing observed. In January
2001, the patient returned complaining of fatigue. Theelec-
trocardiogramshowedfibrosisintheinferior wall. Inthefol-
lowing 6 months, dyspneaincreased, nocturiaand cough
appeared, and rales persisted in the left pulmonary base
(thepatient usedtolieintheleft ateral decubitusposition).
InJuly 2001, the patient had edemacof thelower limbs, being
hospitalizedthenfor thefirsttime. A new evaluation of the
ventilatory function confirmed the presence of severeobs-
tructive syndrome. Chest computed tomography identified
signsof pulmonary edemaintheleftinferior lobe(figs. 2B
and 2C). Sequential measurementsof thearterial gasessho-
wed persistenceof hypoxemia(fig. 3). Partial andtemporary
improvementswereobtai ned withtheuseof diuretics, vaso-
dilators, and theophylline. Fiveechocardiogramswere per-
formed throughout the evol ution period, all of which sho-
wed preservation of systolic functionwiththeleft ventricu-
lar gjectionfraction greater than 70%.

In October 2001, the patient was hospitalized again.
During this new hospitalization, anegative angiotomogra-
phy for thromboembolic pulmonary disease and the marked
elevationintheserumlevel sof thecerebra natriuretic pepti-
de—931 pg/mL (fluorescentimmunoassay —Biosite, BNP) —
contributed to confirmation of thediagnosisof heart failure.
Irreversible deep comaoccurred due to cardiopulmonary
arrest, and the patient diedin December 2001.

Discussion

Respiratory findingsconditioned by congestive heart
failurehavelongbeenwell known; in 1833, Hopeintroduced
theterm cardiac asthma?. Currently, the knowledge about
the pulmonary alterationsassociated with chronic conges-
tiveheart failurehasbeentheobject of extensivereviews?4,
but areport on the pulmonary manifestationsattributed ex-
clusively todiastolicheart failureistill lacking.

The respiratory function assessed at rest in patients
with chronic congestive heart failure haslong been known
tobeimpaired. Thealterationsareasfollows: irregularity
between ventilation and perfusion; areductionin pulmona-
ry distensibility; obstruction of the airways;, bronchial hy-
perreactivity; areductioninthe capacity of pulmonary dif-
fusion; and areductioninthestrength and resistance of the
respiratory muscles?3,
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Fig. 2 - Radiological examinationsin case 2 - A) radiography performed at the begin-
ning of the evolution evidencing the presence of subpleural effusion; B) chest com-
puted tomography showing peribronchial alveolar edema (arrows) intheinferior lo-
be of theleft lung; C) chest computed tomography showing anincreasein the diame-
ter of the vesselsand “ground glass” infiltration.

Obstructive ventilatory alterationsin patients with
congestive heart failure have been reported by several au-
thorsaccordingtoreviews. Light and George® reported evi-
dence of obstructive ventilatory disorder in 53% of their
nonsmoking patientswith thedisease. However, only oneof
themhad the FEV 1/FV Cratio below 60%inthebest test ob-



Arq Bras Cardiol
2004; 82: 170-4.

80 - -
70 -
"m-m'i-:; -
gsu- "‘0"\.
——
E a0 Pt1
m— Pt2
o
=+
o

o o 3 8

L L] L T L L] L} 1

12 3 45 6 7
months

Fig. 3- Sequential values of PO, corresponding to the best result obtained during the
monthsthe examination was performed, with patients spontaneoudly bregthing roomair.

tained during the period observed, indicating that, in that
group, most patientshad mild obstructiveventilatory disor-
der. Petermannetal * also reported amild obstructive disor-
der in 60 patientswith decompensated congestiveheart fai-
lure, with no significant impai rment in gasexchanges. Other
authorsreported asignificant bronchodilating responseto
theuseof salbutamol andipratropium bromide, indicating
that chronic congestive heart failure may resultinamild
obstructiveventilatory disorder. Experimental evidenceas-
sociating peribronchial vascular congestion and increased
airway resistance supportsthisfinding®.

Caruanaet a ¢ ruled out thediagnosisof diastolic heart
failureinsomeof their patientsbecausethey had FEV 1results
<70% of theforetold value, which, accordingtotheabovere-
ported, is unacceptable. These same authors did not try to
corrdatethisfinding with antecedentsof smoking and other
clinical and radiological findings characteristic of primary
obstructive pulmonary disease, which should have been
considered to correctly establish the diagnosis of chronic
obstructive pulmonary disease. Despite the flawsin their
methods, theseauthorswererecently citedin 2 studies™, as
providing examplesof patientswith respiratory disordersin-
correctly diagnosed ashaving diagtolic heart failure Infact,
webelievethat, at |eastinthe population older than 75 years,
theinversehasbeen morefrequent, ie, patientswithdiastolic
heart failureand associated obstructiveventilatory disorder
areerroneoudy labeled as having chronic obstructive pul-
monary disease.

Spirography of our 2 patientsreveal ed the presence of
severe obstructiveventilatory disorder, although both res-
ponded to the use of salbutamol. Intheir cases, thediagno-
sisof chronic obstructive pulmonary diseasewasruled out
duetothelack of chronic cough, significant smoking, radio-
logical signs of emphysema, and histological aterations
compatiblewith diseaseinlung biopsy, among others. The
unequivocal signsof fluid accumulation in thelungsand
pleural space contributed to rule out the diagnosis of the
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disease(figs. 1 and 2), becausethesearenot part of thena-
tural history of that illness. Thesedataleft uswith nooption
other than attributing this severe obstructive disorder to
diastolic heart failure corroborating the findings of Light
and George?®, However, in contrast with themild abnormali-
ties described by these authors, our patients showed seve-
reobstruction (FEV /FV C<50%). Thisdifferencecanbe, in
part, attributed to patient's age, since these authors pa-
tientsaged 75 yearsor less.

Severe and persistent alterationsin gas exchanges
havea so been observedinour patients. Theinsaturation of
arterial oxygen, which hasbeenreferred toasuncommonin
chronic congestive heart failure, even when measured du-
ring exercise, waspresent in our patientsthroughout seve-
ral monthsof follow-up (fig. 3). Inthefirst patient, aPO, of
53.7 mmHg measured with oxygen supplementation at
5L/minthroughanasal catheter prior totheintroduction of
diureticsevolvedto 56.3mmHgwithroomairin5daysof re-
gular use of that medication. However, hisbest result did
not exceed 59.8 mmHg with room air during ambul atory
follow-up.

PCO,waselevated, characterizing the presenceof se-
verehypoventilation during the exacerbationsof thedisea-
se. The substantial improvement observed in thefirst pa-
tient 5 daysafter theregular introduction of diureticstrans-
lated theimprovement intheventilatory function obtained
withtheremoval of thefluid accumulated inthelungsandin
thepleural cavity (fig. 1D), with aconsequent reductionin
therespiratory work overload.

These functional aterations maintained even after
confirming theregression of theradiological signsof fluid
accumulationinthelungsandinthepleural cavitieswere
attributed to structural aterationsinduced inthelungs by
chronic hydrostatic pulmonary edema?. They consisted of
intenseproliferation of fibroblastsand histiocytesintheal-
veolar septa, resulting in dense deposits of collagen fibers
that Bachofenetal ® denominated congestive pulmonary fi-
brosis, which may lead to compression of thesmall adjacent
airways. The pulmonary blood vessels of all dimensions
undergo important changes, among which arethe deposi-
tion of dense connectivetissueintheintimaand adventitia
layers2®. Anintenseproliferation of typell pneumocytesis
till observed, trangdlatinginto the presence of areparative
activity, as are alveolar macrophages phagocytizing pro-
teinsand red blood cells. Fragmentation of the capillary
basal membrane, when present, correlateswiththeduration
and severity of the disease.

Thesemorphological and functional alterationsasso-
ciated with chronic hydrostatic pulmonary edema have
beenintensely investigated aiming at clarifying their possi-
ble participation in the pathophysiol ogy of intoleranceto
exercise, characterizing chronic congestive heart failure2®,
However, our clinical observationssuggest that, smilarly to
that which hasal ready been experimentally confirmed, more
than contributing to the intensification of the symptoms,
they can damagethe pulmonary parenchymaand originate
severefunctional disorders, which have not been reported
intheliterature sofar, requiring the chronic useof supple-
mentary oxygen.
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The pulmonary manifestations induced by chronic
congestiveheart failuretend towardirreversibility. Thedes-
cription of extensivefibrosisintheal veolar septaand pul-
monary vessel s pointstowardsthisdirection 5. Other indi-
cationsof irreversibility arethe persistence of thereduced
capacity of pulmonary diffusion after cardiac transplanta-
tion and absence of enhancement inthe alterations of pul-
monary function after improvement inleft ventricular func-
tion obtained with theuse of carvedilol. Theseirreversible
aterationsor dterationsof complex reversibility seemtoin-
fluencethe prognosis of the disease, worseningiit.

In conclusion, our patient cases suggest that, with an
insidiouscoursein elderly individuals, diastolic heart fai-
[uremay cause pulmonary impairment, whose severity may
apparently overlap that of the hemodynamic disorder cau-
singit. Itsslow start, fortunately documented in one of our
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patients, seemsto bemarked by mild clinical and radiolo-
gical manifestations, which are spontaneously reversible.
Overtime, structural and functional alterationsend up resul-
tinginsevererespiratory findings, marked by the presence
of obstructiveventilatory syndromeand changesinarterial
gases. In this stage, the use of diuretics, although ableto
revert the characteristic images of hydrostatic pulmonary
edema, isnot ableto revert thefunctional changes.

Intheliterature about diastolic heart failure, norefe-
rencewasfound about the characteristic respiratory mani-
festations of this disease. They may appear, asthe disease
is better assessed and conceptualized. Further investiga
tionsarerequiredto confirm, or not, whether advanced ca-
sesof thedisease may effectively result inthissevererespi-
ratory syndrome, which could be called congestive pulmo-
nary disease.
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