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ABSTRACT

Congenital anomalies of the lung occur due to various insults to the developing lung. Pulmonary hypoplasia is congenital 
anomaly that can present either in isolation or with other anomalies. However they are not routinely considered in the differential 
diagnosis in adults. We present a case of isolated left lung hypoplasia in an adult who had no significant respiratory symptoms. 
We believe this case report would help in better understanding of this condition and help to create further interest in other similar 
conditions.
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INTRODUCTION

Pulmonary hypoplasia is a developmental abnormality of 
the lung characterized by a decrease in the number of 
alveoli, cells, and airways with resultant decrease in size 
and weight of the lungs. Though predominantly a disease 
of infancy and childhood, its presentation in adults is not 
uncommon. Pulmonary hypoplasia has associated other 
congenital anomalies like renal agenesis,diaphragmatic 
hernia.  Post natal diagnosis of this condition usually re-
quires imaging studies and bronchoscopy. We present a 
case of isolated left lung hypoplasia in an adult who had 
few respiratory symptoms. The diagnosis was confirmed 
with fiberoptic bronchoscopy and computed tomography 
studies. 

CASE SCENARIO

An asymptomatic 35 year old agricultural laborer pre-
sented with complaints of occasional left sided chest pain 
on moderate to severe exertion.   He had no other res-
piratory complaints. He was not a smoker and had no 
co morbid illness. . He was first male child of a second 
degree consanguineously married parents. He is married 
since last 10 years and has two male children. He was 
initially evaluated outside for possible cardiac disease. 
His ECG showed no evidence of myocardial ischemia and 
he was referred to our respiratory medicine department 

for further evaluation. Upon presentation the patient 
was stable and maintained normal saturation at room 
air. There was no pallor or clubbing. Respiratory system 
showed trachea deviated to the left, diminished move-
ments on the left side and a mild drooping of left shoul-
der. The apex beat was palpable in the left sixth intercos-
tal space in mid axillary line. Breath sounds were absent 
in the lower left chest. Hematological investigations were 
within normal limits. Echocardiography showed a mild 
Tricuspid regurgitation. Spirometry revealed a mixed air-
way pattern. Chest x ray (fig. no 1) showed tracheal and 
mediastinal shift to left with crowding of ribs on the left 
upper zone with a hyper inflated right lung. A possibility 
of left lung collapse was suspected and he was planned 
for computed tomography(CT) of the thorax and fiber 
optic bronchoscopy.  CT Scan Thorax (fig 2) revealed 
marked asymmetry in thorax. The right lung was hyper-
trophied and was observed to extend to the left hemith-
orax through anterior recess.  The left lung showed  a 
compressed left main bronchus with only minimal resid-
ual lung tissue. No endo-bronchial lesion was observed. 
Bronchiectatic changes were seen in the left lung tissue. 
The mediastinum was shifted to left side. The pulmonary 
arteries were normal. A possibility of left lung hypoplasia 
was considered and a fiber optic bronchoscopy(FOB) was 
performed. Bronchoscopy showed a normal trachea, ca-
rina and right side bronchial tree. The left main bronchus 
was narrowed and slit like in appearance. On negotiating 
the left main bronchus, left lobar bronchi were seen but 
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ended  in a blind pouch. (Fig 3, 4, 5). The diagnosis of 
left sided pulmonary hypoplasia was confirmed and pa-
tient  evaluated for other congenital anomalies. He had 
no associated congenital anomalies. Retrospective ques-
tioning of the patient’s antenatal and early post natal his-
tory revealed no significant events. Currently the patient 
is managed symptomatically and is on regular visit.

Figure 1: Chest x ray demonstrating a mediastinal shift to left 
with crowding of ribs on the left with hypo- lucent opacity on 
the left side

Figure 2: CT chest showing compressed left lung with hyper-
inflated right lung herniating to left

Figure 3: FOB showing a normal carina, right main bronchus  
and a narrowed left main bronchus

Figure 4: Distally narrowed and slit like left main bronchus

Figure 5: Left lobar bronchi ending in a distal blind pouch 



Govindaraj et. al.: Isolated left lung  hypoplasia in an adult- A case report

Int J Cur Res Rev   | Vol 6 • Issue 15 •  August 201451

DISCUSSION

Developmental anomalies of lung have been divided into 
different groups by Boyden and Monaldi. Boyden classi-
fied as (i) agenesis, in which there is complete absence 
of lung tissue, (ii) aplasia, in which rudimentary bron-
chus is present but no lung tissue is present, and (iii) 
hypoplasia, in which all the normal pulmonary tissues 
are present but are under-developed. (1). Monaldi clas-
sified lung mal development as   Group I: No bifurcation 
of trachea; Group II: Only rudimentary main bronchus; 
Group III: Incomplete development after division of main 
bronchus; and Group IV: Incomplete development of sub 
segmental bronchi and small segment of the correspond-
ing lobe.  In pulmonary hypoplasia, the lung consists of 
incompletely developed lung parenchyma connected to 
bronchi that may be underdeveloped, depending on the 
timing of the insult. Besides disturbances of the Bron-
cho-pulmonary vasculature, there is a high incidence, 
approximately 50-85%, of associated congenital anoma-
lies such as cardiac, gastrointestinal, genitourinary, and 
skeletal malformations.(2) Pulmonary hypoplasia may 
be primary, but it is usually secondary, due to reductions 
in intra-thoracic space, fetal breathing movements, or 
amniotic fluid volume.

The cause of primary pulmonary hypoplasia has not been 
identified, although a few case reports suggest a possible 
familial autosomal recessive inheritance. Various animal  
studies have shown that  mutations involving thyroid 
transcription factor TTF-1, GATA 4 factors, hepatocyte 
nuclear factor HNF310, epidermal growth factor and its 
receptor, EGFR,  mitogen-activated protein [MAP] kinase 
result in congenital diaphragmatic hernia with resultant 
pulmonary hypoplasia.(3, 4, 5) Causes of secondary pul-
monary hypoplasia include conditions that can result in 
small fetal thoracic volume, prolonged oligo-hydramni-
os, decreased fetal breathing movements, early rupture 
of membranes at 15-28 weeks gestation, longer latent 
period before delivery, decreased fetal breathing, de-
creased pulmonary perfusion, congenital heart diseases 
with poor pulmonary blood flow and trisomies 18, 13, 
21(6, 7). Incidence of pulmonary hypoplasia ranges from 
9–11 per 10,000 live births and 14 per 10,000 births (8) 
without sex predilection. Clinical findings depend on 
degree of pulmonary abnormality and presence of other 
congenital malformations. Usually, however the patient 
is symptomatic. Physical examination characteristically 
reveals asymmetry of two sides of thorax, reduction in 
respiratory movements and absence of air entry in the 
affected side.  Pulmonary hypoplasia is usually unilateral 
but is occasionally seen bilaterally. The volume of the 
chest is reduced on the affected side, the affected lung 
is small, and the mediastinum is shifted toward the side 
of the hypoplastic lung (9). There is also an increased 

ipsilateral mediastinal shift during inspiration because of 
increased volume of the contralateral lung. CT scan usu-
ally  show an abnormally shaped thorax, volume reduc-
tion on the affected side, compensatory over-inflation of 
the opposite side, ipsilateral mediastinal shift, hypoplas-
tic airways, and rib abnormalities. CT angiogram may 
show hypoplastic pulmonary arteries. Antenatal diag-
nosis of pulmonary hypoplasia can be made reliably by 
a combination of ultra sound and Magnetic resonance 
imaging(MRI) . Factors used for prediction are a) the 
fetal lung volume, b) the relative lung volume, and c) 
the ratio of lung volume to body weight (which is the 
most widely used ratio). Ultrasonography can be used 
to assess factors contributing to pulmonary hypoplasia, 
such as oligo-hydraminos, renal agenesis, renal obstruc-
tion, renal cysts, renal dysplasia, diaphragmatic hernia, 
thoracic and abdominal masses, and pleural effusion.
(10,11) Associated congenital malformations can also be 
seen. Perfusion scan is used to differentiate hypoplasia 
from Sweyer-James syndrome. (12)

Treatment of hypoplasia involves antenatal corticoster-
oids administration to enhance fetal lung maturation in 
pregnancies less than 34 weeks of gestation. Oligohy-
draminos secondary to renal agenesis should  raise the 
possibility of pulmonary hypoplasia. Serial amnio infu-
sions are increasingly used in cases of preterm rupture of 
membranes at less than 32 weeks  gestation. Postnatally  
respiratory support is needed for the infant.  Surfactant 
administration in pulmonary hypoplasia secondary to 
Congenital diaphragmatic hernia has been shown to be 
efficacious in improving oxygenation, decreasing the 
need for mechanical ventilation and improving the sur-
vival rate if prophylactically administered at birth. Intra-
uterine vesico-amniotic shunts and endoscopic ablation 
of posterior urethral valves are other techniques that are 
currently used in fetuses with urinary tract obstruction 
and pulmonary hypoplasia. Percutaneous fetal endo-lu-
minal tracheal occlusion (FETO) with a balloon, inserted 
at 26-28 weeks’ gestation, can be considered for infants 
with isolated CDH with poor prognosis. Treatment in 
adults consists of control of recurrent infections, sympto-
matic treatment in form of expectorants and bronchodi-
lators and management of other complications. Prophy-
laxis for respiratory syncytial virus, pneumococcus, and 
influenza infections are recommended. (2,13, 14,15).

CONCLUSION

Though pulmonary hypoplasia is usually congenital, 
isolated pulmonary hypoplasia may present in adults as 
highlighted in our case. Our patient had no significant 
respiratory illness and hence it should be remembered 
that pulmonary hypoplasia should strongly be consid-
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ered in a differential diagnosis in a unilateral whiteout 
lung and unilateral lung bronchiectasis even when pa-
tient has no significant respiratory complaints. We also 
recommend that such patients be thoroughly evaluated 
to rule out other co-existing anomalies.

ACKNOWLEDGEMENTS

The authors would like to acknowledge the help ren-
dered by Dr.Hariprasad, Senior resident in the depart-
ment of pulmonary medicine for his timely help in the 
preparation of this manuscript.

Authors acknowledge the immense help received from 
the scholars whose articles are cited and included in ref-
erences of this manuscript. The authors are also grateful 
to authors / editors / publishers of all those articles, jour-
nals and books from where the literature for this article 
has been reviewed and discussed.

REFERENCES
1. Boyden EA. Developmental anomalies of the lungs. Am J Surg 

1955; 89: 79-89.
2. Kant S: Unilateral Pulmonary Hypoplasia. A case report. Lung In-

dia  2007; 24: 69-71.
3. DeFelice M, Silberschmidt D, DiLauro R, et al. TTF-1 phospho-

rylation is required for peripheral lung morphogenesis, perinatal 
survival, and tissue-specific gene expression. J Biol Chem. Sep 12 
2003;278(37):35574-83.

4. Jay PY, Bielinska M, Erlich JM, et al. Impaired mesenchymal cell 
function in Gata4 mutant mice leads to diaphragmatic hernias 
and primary lung defects. Dev Biol. 2007 Jan 15;301(2):602-14.

5. Kling DE, Narra V, Islam S, et al. Decreased mitogen acti-
vated protein kinase activities in congenital diaphragmatic 
hernia-associated pulmonary hypoplasia. J Pediatr Surg. Oct 
2001;36(10):1490-6. 

6. Kendig and Chernick’s Disorders of the Respiratory Tract in Chil-
dren. 8th edition. Elseiver publication.

7. Lindner W, Pohlandt F, Grab D, Flock F. acute respiratory failure 
and short-term outcome after premature rupture of the mem-
branes and oligohydramnios before 20 weeks of gestation. J 
Pediatr 2002;140:177–82.

8. Kumar P, Burton BK. Congenital Malformations. Evidenced 
Based Management. Chicago: The McGraw Hill companies; 
2008. Chapter 22, Pulmonary Hypoplasia; p.143.

9. Mata JM, Caceres J, Lucaya J. et al.: CT of congenital malforma-
tions of lung. Radio graphics. 1990; 10: 651. 

10. Vergani P. Prenatal diagnosis of pulmonary hypoplasia. Curr Opin 
Obstet Gynecol. Mar 2012;24(2):89-94.

11. Obenauer S, Maestre LA. Fetal MRI of lung hypoplasia: imaging 
findings. Clin Imaging. Jan-Feb 2008;32(1):48-50..

12. Moore ADA, Godwin JD, Dietrich PA et al.: Swyer James Syn-
drome: CT findings in eight patients. Am. J. Roentgenol. 1992; 
158: 1211.

13. Ghosh N, Das N, Nayak K Lung Hypoplasia Without Other Con-
genital Anomaly- A Rarely Encountered Entity : J Nepal  Paediatr 
Soc 2013;33(2):138-140.

14. Terry Chin, Yazin Said, Natrajan, Abdulhamid I. Pulmonary hy-
poplasia.  Available from:http://www.emedicine.com/ped/topic  
2627.htm

15. Sundararajaperumal A, Vinodkumar V, Sundar V, Ranganathan 
D. Primary Pulmonary Hypoplasia in an adult. Pulmon 2008; 10 : 
1 : 12 – 15. 


