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Bronchoscopy and bronchoalveolar lavage (BAL) are 
valuable methods and intervention procedures in the 
diagnosis and treatment of children with respiratory 
diseases. The research question is whether pneumonia 
due to gram negative and positive bacteria has 
different BAL compositions. This result will be helpful 
to us in the effective diagnosis and treatment of our 
patients. This cross-sectional study was conducted 
in the Respiratory, Department of National Hospital 
of Pediatrics, Vietnam from January 2008-January 
2010. Patients who had a confirmed diagnosis of 
pneumonia using WHO standards and all those who had 
bronchoscopy and BAL were included in the study. BAL 
was sent to the microbiology and biology departments 
for culture, cell typing and immunoassays. Patients 
will be divided in to two groups depending on whether 
BAL grew gram negative (Group 1) or positive (Group 
2) organisms. Sixty four patients were included in 
the study of which 37 patients were in group 1 and 
27 patients were in group 2. There is no difference in 
gender or age between the two groups. (Table 1) There 

Gram negative 
pneumonia (n=37)

Gram positive 
pneumonia (n=27)

P value

Age groups 
2 months- 12 months 
12months - 5 years 
> 5 years 

 
19 (51.4%) 
14 (37.8%) 
4 (10.8%) 

 
12 (44.4%) 
12 (44.4%) 
3 (11.1%) 

 

Gender 
Male 
Female 

 
20 
17 

 
15 
12 

 

BAL cellular composition

Alveolar macrophages (cells/cumm) 537 + 416 890 + 751 < 0.05

Neutrophils (cells/cumm) 5750 + 2169 3885 +2416 < 0.05

Lymphocytes (cells/cumm) 3800 + 795 2862 + 376 > 0.05

Eosinophils (cells/cumm) 1994 + 816 1588 + 785 > 0.05

BAL Biochemistry composition

Protein (mg/l) 1897 + 312 768 + 298 > 0.05

Albumin (mg/l) 128 + 88 98 + 79 > 0.05

BAL Immunoglobulin composition

IgA (g/l) 0.074 + 0.012 0.134 + 0.172 < 0.05

IgG (g/l) 0.184 + 0.034 0.297 + 0.178 > 0.05

IgM (g/l) 0.126 + 0.018 0.136 + 0.122 > 0.05

Table 1: Difference between gram negative pneumonia and gram positive pneumonia 

was a significant difference in cell types in BAL. In  
group 1 neutrophil cells and alveolar macrophages were 
more frequent than group 2. However there was no 
difference in albumin as well as protein level in BAL in 
both the groups (Table 1). In group 1 the IgA level is 
lower (0.07 + 0.012 g/l) than that in group 2 (0.134 
+ 0.172) (p < 0.05).

Schellhase et al in 1998 researched BAL composition 
in wheezing children. (1) In that research macrophage 
cells accounted for > 91% of cells. Other cells included 
neutrophils- 1.7%, lymphocytes-7.5% and eosinophils 
1%. de Blic et al had the same results. (2) But in 
sick patients, it has been shown that infectious cells 
(neutrophils, lymphocytes) have increased in BAL. (3) 
In our study, in patients with gram negative organisms, 
increase in neutrophils and macrophages is more than 
that of gram positive infections. Also they have a 
significantly lower IgA levels. Similar results have been 
found in other studies same results (4) 

Thus, we conclude that BAL composition in gram 
negative pneumonia shows increased neutrophil and 
macrophage content and lower IgA levels as compared 
to gram positive bacterial pneumonia. 
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Though jejuno-ileal duplications are known to 
present with complications like volvulus formation, 
presentation in the neonatal period is quite uncommon. 
Many a times, the diagnosis is revealed only on table 
as happened in our case (1). 

A four day old male neonate presented to us 
with abdominal distension and bilious vomiting. On 
examination, there were visible bowel loops and a lump 
felt in the right iliac fossa. An erect X-ray abdomen 
showed dilated bowel loops with fluid levels and 
paucity of gas in the pelvis. The patient was explored 
with a working diagnosis of small bowel atresia. On 
exploration, the small bowel loops were grossly dilated; 
and there was sanguineous collection mainly in the 
pelvis. On further delivery of the bowel outside the 
abdominal cavity, a terminal ileal cystic duplication of 4 
x 5 cm was found along the mesentery with gangrene 
of the involved segment just proximal to the ileo-
caecal junction. Local resection along with excision of 
the ileo-caecal valve and ileo-ascending anastomosis 
was done. The small bowel segment excised was 
about 12-15 cm in length. The histopathology of the 
resected duplication did not reveal any evidence of 
gastric mucosa. Presently, the child is 1 1/2 years old 
and doing well. 

Jejuno-ileal duplications of the gastrointestinal tract 
are the commonest form of duplications (2,3) although 
alimentary tract duplications as a group are rare form 
of malformations in children. Typically, the duplication 
is on the mesenteric border of the intestine and shares 
a common muscularis with the native bowel (3). The 
duplication may be cystic or tubular. It may be largely 

asymptomatic (4) or present with features of intestinal 
obstruction secondary to intussusception or volvulus 
(5). There may be hemorrhage (5) or perforation 
because of presence of gastric mucosa as in Meckel’s 
diverticulum. Our patient had a terminal ileal cystic 
duplication of 4 x 5 cm size; the weight of which lead 
to rotation and volvulus formation. Treatment needs to 
be tailored for each case because of a wide spectrum 
of presentation. 
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