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INTRODUCTION

 nd increased permeability associated with
a constellation of clinical, radiologic, and physiologic
abnormalities unexplained by elevations in left atrial or
pulmonary capillary pressure. The criteria included an
      
        
associated condition predisposing to the development of
ARDS obtained at autopsy by correlating the gross and
histology of lungs with pathology observed in other organ
systems taking into account the clinical presentation and
laboratory parameters.
The annual incidence of ARDS is estimated to be around
60 per 100,000 and approximately 10% of intensive care
patients suffer from acute respiratory failure, with 20% of
the meeting criteria for ARDS or Acute lung injury.1 Patients
with ARDS from direct lung injury inclusive of pneumonia,
pulmonary contusion and aspiration have nearly twice the
mortality as compared to those caused by indirect injury
which includes surgical and trauma patients.1 The lungs
are susceptible to a host of etiologic factors by the virtue of
their anatomic location and the vast surface area exposed
to the total cardiac output. Therefore it becomes exposed
to both airborne as well as blood borne injurious insults.
!
common pathway of damage to lungs by a wide variety of
injurious agents. However, despite the varied etiology the
tissue response of the lung is uniform.3,4 Pulmonary lesions
correlate with the phase of alveolar damage rather than
  5 ARDS has been described by various
"  #      
One synonym that has stood the test of time and is also at
times used interchangeably with ARDS is ‘diffuse alveolar
damage,’ as it aptly describes the pathologic basis of
this syndrome.3,4

Acute respiratory distress syndrome (ARDS) is a lifethreatening medical emergency with a poor prognosis.
Despite the understanding of the pathophysiology since
early nineteenth century and the advances in medical
management till date, the mortality still remains around
 
26 to 44%.1 The most widely used de
published in the American-European Consensus Conference
statement in 1994.2 It described ARDS as a syndrome of MATERIALS AND METHODS
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The present study is a retrospective study of 125 cases
obtained at autopsy during a span of 4 years from 2000$&&'! 

histopathology. The study was carried out at the pathology
department of Seth GS Medical College and KEM Hospital,
Mumbai. Data regarding the cases was retrieved from the
autopsy records of pathology department and the medical
record department. It was retrieved taking into consideration
the age, gender, duration of indoor stay, clinical presentation,
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*
parameters. Data was tabulated and analyzed. And, a
clinicopathologic correlation was attempted. A minimum
of 5 hematoxylin and eosin stained sections from the lungs
were studied along with sections from other organs. More
sections and special stains were employed as and when
 #   

as the correlate of ARDS at histopathology.

rash in 6 cases each (4.8%), convulsions in 4 cases (3.2%)
and oral thrush in one patient (0.8%). Deranged coagulation
was presented as subconjunctival suffusion in 14 cases
(11.2%) and purpura in 10 cases (8.0%). Coagulation
abnormalities were evident on laboratory investigations
and were seen consistently with leptospirosis, postoperative
state, malaria, pneumonia aside from DIC, liver disease and
septicemia (Table 2).
The gross morbid pathology was of bilateral hemorrhagic
RESULTS
consolidation (Fig. 1) in all cases except one in which the
The prevalence of ARDS obtained at autopsy was 3.15%  
+ /7  #      right lung. The histopathology of the lungs demonstrated
distribution of cases, 20% cases represented in the age group hyaline membranes in 118 (94.4%), edema in 108 (86.4%),
of less than 1 year of age and 76% of the cases were within hemorrhage in 85 (68.0%), and thromboemboli in
+/7 28 cases (22.4%). All cases were in the exudative phase
clinical presenting feature was fever in 86 cases (68.6%), except, one case that was in early fibroproliferative
followed by manifestations of the respiratory system in form phase. Bilateral hemorrhagic consolidation was found
of dyspnea in 76 cases (60.8%), cough in 35 cases (28.0%), in all cases of leptospirosis. Histopathology revealed
hemoptysis in 15 (12.0%), cyanosis in 10 cases (8.0%) diffuse alveolar damage in the lungs, predominated by
and chest pain in 8 (6.4%). Gastrointestinal manifestations pulmonary hemorrhage, fibrin rich edema and hyaline
included vomiting in 23 cases (18.4%), diarrhea in 14 cases membranes (Fig. 2) in leptospirosis; other organs revealed
(12.0%), icterus in 14 cases (11.2%), hematemesis and lymphocytic myocarditis, tubular necrosis, tubulointerstitial
abdominal pain in 4 cases each (3.2%). Renal involvement nephritis, and hepatocellular necrosis of varying severity.
was manifest with oliguria in 20 cases (16.0%), hematuria Viral pneumonia was noted in 15 cases (12.0%, Fig. 3), with
in 9 cases (7.2%) and edema feet in 5 cases (4.6%). Other one case each of lobar, bronchopneumonia and pneumocystis
clinical presentations included altered sensorium in 18 cases carinii pneumonia (0.8%). Lymphocytic myocarditis was
(14.4%), myalgia in 9 cases (7.2%), refusal to feed and noted in 36 cases (28.8%); malarial myocarditis in two cases
Table 1: Demography of ARDS at autopsy
Age (Years)
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Table 2: Coagulation abnormalities associated with ARDS
Etiology

Thrombocytopenia
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(1.6%) and rheumatic myocarditis along with valvulitis
and libman sach’s endocarditis in one case each (0.8%).
Tubulointerstitial nephritis was noted in 29 cases (23.2%),

Fig. 1: Voluminous right lung with diffuse congestion on pleural
aspect as well as the cut surface

Fig. 2: Note thick hypereosinophilic ribbons of hyaline
membranes clinging to alveolar septae, spaces contain
 


Fig. 3: Viral interstitial pneumonitis. Note widening of the alveolar
   
!

10

acute tubular necrosis in 8 cases (6.4%) and minimal change
disease, cresentic glomerulonephritis and acute as well as
chronic pyelonephritis in one case each (0.8%). Centrilobular
hemorrhagic necrosis of liver was noted in 15 cases (12.0%),
 !    
pyogenic abscess in one case each (0.8%). One case
demonstrated intimal arteritis involving heart, liver, kidneys
with sparing of lungs classic of infantile PAN (Fig. 4).
Focal adrenal necrosis with typical intranuclear inclusions
was noted in the child with pneumocystis pneumonia
presenting with oral thrush (Figs 5 and 6). Mortality was
measured in terms of ward stay; 46 (36.8%) succumbed
$<//'+=&<>7  ?
admission. Leptospirosis in 39 cases (31.2%), septicemia
in 20 cases (15.2%) and pneumonia in 18 cases (14.4%)
were the common infective predisposing etiology and postoperative state in 15 cases (12.0%) and liver diseases in
7 cases (5.6%) were the common noninfective predisposing

Fig. 4:"# $%& '   
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etiology associated with the development of ARDS in our
study (Table 3).
DISCUSSION
There has been tremendous technological diagnostic
advances over the last few decades but histopathology
retains its diagnostic importance be it antemortem lung
biopsy or the postmortem autopsy for making a diagnosis
or understanding the etiologic basis of ARDS. Many studies
have demonstrated the diagnostic disagreement between the
clinical diagnosis and diagnosis arrived at after autopsy;
highlighting the importance of histopathology.6
The prevalence of ARDS at autopsy in the present
study was 3.15% which is less than that of 6.8% in a study

Fig. 6:0 +   #1)2
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Predisposing conditions
and ward stay (n = 125)
Infective
/   A',' !)
  A!% "!)
( A 4 $$)
2 A%$'!)
# A%! *)
     A
%! *)
SBPB A% %4)
  
A% %4)
Noninfective
(      A " !%)
/   A%="*)
78B!A%"$%)
-A%$'!)
E A%'!$)
(   A%! *)
/3B'A% %4)
7  (5B$A% %4)
B

   #



by Fowler AA et al,7 who studied prospectively patients
at risk of developing ARDS. In the present study autopsy
was performed in ARDS cases only when the clinicians
    
    
may be a selection bias. The age and gender distribution
correlates with the other studies in literature like the study
by Fowler AA et al7 (61.7% males, 38.3% females), Hoor
TT et al8 (51% males and 49% females) and Soeiro Ade M
et al9 (57.6% males, 42.4% females). The age distribution
of cases in the present study supports the use of the term
‘acute respiratory distress syndrome’ terminology over the
earlier ‘adult respiratory distress syndrome’. Almost 90%
of the patients died within a week of admission which is
strikingly similar with 90% as found by Fowler AA et al,7
supporting that ARDS is a medical emergency and has a
poor prognosis. Fowler AA et al7 observed septicemia in
16.6%, and pneumonia in 18.5%. Sloane PJ et al10 observed
septicemia in 31.3%, and pneumonia in 15.4%, whereas
Seidenfeld JJ et al11 observed septicemia in 39.0%, and
pneumonia in 20.0%. The study by Soeiro Ade M et al9 found
that the patients who developed acute respiratory failure had
underlying diseases such as bacterial bronchopneumonia
(33.9%), cancer (28.1%), sepsis and septic shock (14.3%),
liver cirrhosis (13.6%), HIV/AIDS (10.4%), pulmonary
embolism (9.0%), acute myocardial infarction (4.7%),
brain stroke (4.4%), chronic kidney failure (4.4%), and
diabetes mellitus (4.1%). Bhadade RR et al 12 reported
malaria in 16 patients (27.6%), leptospirosis in 12 (20.7%),
malaria with dengue in 3 (5.2%), undiagnosed fever in
16 (27.6%), pneumonia in 8 (13.8%), urinary tract infection
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in 2 (3.4%), and pancreatitis in 1 (1.7%) patient. It was also

etiologic conditions demonstrated different trends among
pediatric and adult patients. Among adults, commonest
was leptospirosis (49.3%), followed by septicemia
(16.0%) and postoperative state (9.3%). In the pediatric
age group, commonest was viral pneumonia (32.0%)
followed by septicemia and postoperative state (16.0%
each). Norrashidah AW et al13 in their study of ARDS cases
in pediatric intensive care unit also found septicemia and
pneumonia the commonest causes. Etiology of academic
interest noted in the present study was the possible causal
association of pneumocystis pneumonia co-infected with
cytomegalovirus,14 vivax and falciparum malaria, 15-18
spontaneous bacterial peritonitis, 19 rheumatic fever, 20
systemic lupus erythematosis21-23 and infantile polyarteritis
nodosa24 with ARDS. All cases at histopathology were in
*# !      #
phase, the predisposing etiology being septicemia. There
was one case of ‘Regional’ ARDS and the predisposing
associated condition was lobar pneumonia.5 The classically
cited etiologic conditions in various standard text books
featured as the etiology in the present study. The commonest
predisposing systemic infection in the present study was one
of the ‘Emerging zoonotic infection’ of leptospirosis12,25-31
'=+'/$>7! 
in 20 cases (15.2%), closely followed by pneumonia32 in
18 cases (14.4%) and then the noninfective conditions like
postoperative state33 in 15 cases (12.0%), liver disease
19,34 (5.2%), DIC (4%) and shock (3.2%).35 In the present
study, most common clinical presentation of leptospirosis
was a brief history of fever, dyspnea, icterus and oliguria
coupled with bleeding tendencies like subconjunctival
suffusion, petechiae and purpura. Laboratory investigations
revealed thrombocytopenia in majority of cases, the usual
clinical presentation of icteric type of leptospirosis in
which pulmonary involvement is between 20 and 70%.24,26
The leptospiral screening ‘Dri-Dot’ test was positive in
9 cases (N = 21). Thus the diagnosis of leptospirosis in
18 cases was exclusively on histopathology, and in 21 cases
aided by a clinical suspicion. This rapid screening test is
based on latex agglutination principle. The test is to be read
within 30 seconds, as delayed positive agglutination does
#
early stage of infection. The sensitivity of the test is 67.6%
UU&> ?36 The test

and can be performed by relatively low skilled personnel,
making it feasible for screening at peripheral centers. It is
well known that ARDS has a varied etiology and similar
varied clinical presentation was observed in the present

12

study. ARDS is thus the pulmonary manifestation of multi
organ dysfunction syndrome. The present study supports
that ARDS has a varied etiology and clinical presentation;
however the pulmonary lesions correlate with the phase of
#5
CONCLUSION
Systemic infections feature as the most common etiologic
causal association with ARDS at autopsy. Knowledge of this
can prompt a high index of suspicion toward antemortem
diagnosis and facilitate institution early management of
patients at risk of developing ARDS.
LIMITATIONS
The present study was retrospective in nature and data was
from the available records which had inherent limitations.
Since the autopsies have not been carried out in all hospital
deaths due to ARDS, there might be a bias. Furthermore,
this study was limited to medical autopsies and medicolegal
causes of ARDS like burns, trauma and others could not be
represented, thus the entire spectrum of etiology of ARDS
could not be covered. Finally, interobserver difference
among pathologists exists and cannot be denied.
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