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Upper lobe consolidation 
in 6 week old Twins 



 HPI: 6- week female admitted to a community hospital with 
respiratory distress and poor intake. Afebrile.

 Examination: SpO2 93% RA, HR 159, RR 64, BP 68/32, mild tachypnea 
and chest indrawing. OA: No heart murmurs. Diminished breath 
sounds. Abdomen was soft; mild abdominal distension.

 PMH: 

 In vitro fertilization. 

 Late severe oligohydramamnios. Urgent C- section due to 
premature rupture of membranes and chorioamnionitis.

 Birth 30+4 weeks/1350gr. Apgar 3, 4, 6 resuscitation and  <24 h CPAP 
(FiO2 0.21). Normal Chest X- Ray at birth.

 Empiric iv Ab for possible sepsis. Negative blood cultures. 
Uneventful 5- week admission to feed and grow. Slow growth.

Twin 1



Imaging



1. Bacterial pneumonia

2. Viral pneumonia

3. Aspiration pneumonia

4. Bronchopulmonary dysplasia of prematurity (BPD)

5. A combination of BPD and pneumonia 

Question 1. What is the diagnosis?



Presumptive diagnosis: aspiration pneumonia

 IV Ab treatment: cefotaxime + ampicillin.

 . Transferred to the U of A (10 weeks age):

 Continued same antibiotics followed by oral 
amoxicillin-clavulanic acid

 Total duration of 10 days

 Day 10 hospitalization (11 weeks age)

 Sudden deterioration with distress and subcostal 
indrawing (received oxygen and broncho-dilators)

 Transferred to PICU 

 No  fever, cough, cyanosis, stridor or wheezing

Clinical Progress



In the PICU

 Treatment with bronchodilators  failed

 Conventional ventilation and high frequency oscillation 
ventilation also failed- remained hypoxemic and required 
very high vent. pressures.

 Eventually got put on ECMO (Extra Corporeal Membrane 
Oxygenation)

 Received 5 days of ECMO and the gradually weaned off to 
conventional but was unable to come off completely

 Blood cultures consistently negative, one ETT culture grew 
S. aureus (MSSA)

 Other management – antibiotics (amox-clav, azithromycin 
followed by piperacillin-tazobactam), lanzoprazole & naso 
gastric feeds.



Enhanced Chest CT Scan

• Multiple lung parenchymal nodules

• Enlargement of mediastinal soft tissues



1. Bacterial infection

2. Viral infection

3. Fungal infection

4. Mycobacterium infection

5. Septic emboli

6. Immunodeficiency

7. Tumor

8. Vascular disease

Question 2: What is the differential diganosis

of multiple lung parenchymal nodules?



Causes of multiple pulmonary nodules: Taussig

 Infection

 Fungal: histoplasmosis, coccidioidomycosis, Candida sp, cryptococcosis, PJP

 Viral: cytomegalovirus, congenital measles

 Bacterial: tuberculosis

 Septic emboli

 Metastases/ Tumor

 Wilms Tumor

 Osteogenic sarcoma

 Hepatoblastoma

 Rhabdomyosarcoma

 Ewing sarcoma

 Lymphoma

 Vascular

 Wegener granulomatosis

 Multiple arteriovenous malformations



 Negative HIV serology.

 Normal Immunoglobulin quantification and IgG subgroups.

 Echocardiogram: Normal anatomy. No signs of endocarditis. 
Minimal pericardial and pleural effusions (5 mm). 

 US of brain: no signs of meningitis or tumors and normal ventricles.

 US of Abdomen: mild hepatomegaly. No liver lesions. Normal 
spleen and kidneys. 

 Negative cultures of central and peripheral blood, endotracheal 
aspirates, urine and CSF for bacteria, respiratory viruses, fungi and 
PJP. Later positive ETT cultures for enterobacter complex.

Other investigations



 Gastric and endotracheal aspirates:
 Positive Zielh- Neelsen stain

 Positive Auramine- Rhodamine fluorescence microscopy

 PCR (gene Xpert MTB/RIF test): Mycobacterium tuberculosis 
complex

 Culture growth of Mycobacterium tuberculosis complex on day 
6. Fully susceptible.

 Negative cultures of blood, urine and CSF for  AFB.

Other investigations



Twin 2

 HPI: Clinically asymptomatic and growing well at home. Admitted 
at 13 weeks of age for TB contact work-up.

 Examination: SpO2 98% RA, HR 129, RR 51,  BP 69/41. Minimal 
tachypnea and chest indrawing. No heart murmurs. normal 
breath sounds . Abdomen was soft, with palpable liver and spleen 
edge (1.5 cm).

 PMH: 

 Birth 30+4 weeks/ 1400gr . Apgar 8,8. No positive pressure 
support. Normal Chest X- ray at birth.

 5 week admission to feed and grow.



Chest X- Ray



 Brain and Spine MRI: a normal variant of lumbar spine

 Abdominal US: mild hepatomegalia, no liver lesions

 Gastric aspirates: no growth for AFB

 Blood, urine, CSF smear : no growth for AFB

Investigations

Probable Pulmonary Tuberculosis



1. Acquired TB from the father

2. Acquired TB from the mother

3. Acquired TB from a healthcare professional

4. Acquired nosocomial TB through poorly sterilized 
medical equipment

5. Congenital TB

Question 3. Who do you think the 
first case was?



 HPI: 26 y.o female originally from Pakistan. Immigrated to Canada 
in 2009. No prior cough, hemoptysis, weight loss, fatigue or fever.

The mother

 Was investigated for primary infertility over the last 2 years

 – Laparoscopy performed – suggestive of chronic PID 
(pelvic inflammatory disease) with bilateral hydrosalpinx
with adhesions of ovaries and adnexa.

 Bilateral obstructed fallopian tubes (also visualized during 
the C section)

 Endometrial biopsy – Multiple small epithelioid granulomas
with occasional multinucleated cells, few containing central 
necrosis but no caseation. Special stains for AFB and fungus 
were negative.



Granulomata



Granulomata with 

giant cells (*)

*

*





IVF

 She traveled to Pakistan to enquire about IVF but could not 
find satisfactory access

 Referred to Fertility Clinic in Calgary

 IVF over summer and fall

 No available records



The mother…

 Reviewed at Edmonton TB clinic as part of contact tracing 
for twins

 Chest radiograph

 Sputum for AFB

 Tuberculin Skin Test (TST)

 Symptom inquiry





The mother…

 Symptom Inquiry negative including no cough, fevers, 
weight loss

 CXRAY, Sputum negative for TB

 TST 35mm and ulcerating

 Active pulmonary TB disease considered unlikely

 Endometrial biopsy:





Congenital TB

 Intra-uterine infection with tuberculosis

 Two main routes of transmission;

 Transplacental – hematogenous spread leading to 
primary complexes in the liver

 Aspiration of infected amniotic fluid causing primary 
complex in lungs & GI

 Usual age of presentation is 2-3 weeks post-natal 
and can have non-specific symptoms.







Imaging



 Infection*
 Pneumonia (nosocomial or community acquired)
 Atypical pneumonia (mycoplasma, virus, etc)
 Granulomatous disease: TB, NTM, fungi

 Post- infectious lesions:
 Atelectasis/ collapse
 Bronchiectasis/ CSLD

 Airway compression:
 Intrabronchial: mucus plugging, foreign body, tumor
 Extrabronchial: lymphonodes, vascular malformation

 Congenital malformations (airway, lung, chest wall, diaphragm)

 Underlying conditions facilitating infection/ consolidation
 Immunodeficiency (i.e CVID, CGD)
 Impaired mucus clearance mechanisms: PCD, CF, tracheostomy
 Lack of airway protection (brain injury, predisposing  airway anomaly)
 Massive aspiration episode (choking event, RCP)
 Intubated patients: ventilator- associated pneumonia, ARDS

 Odds: alveolar hemorrhage, ABPA, extrinsic alveolitis, eosinophilic pneumonia

Persistent lung consolidations: what could we do 
better?

3-week treatment:
• Wide- spectrum Ab
• Lansoprazol
• NG feeding
• Increasing oxygen 

needs



Extracorporeal Membrane Oxygenation (ECMO) 
in severe infectious pulmonary disease

VV- ECMO short-term aims: 

 Adequate  tissue O2.

 CO2 elimination. 

 Lung Rest ventilator settings: 
avoid ventilator/hyperoxia
lung injury

VA- ECMO adds- on: 

 Heart by-passed

 Anticoagulation needed.



 300 case reports: Congenital TB worldwide

• 6 case reports: Use of ECMO for ARDS due to TB

 1 case report: Congenital TB requiring ECMO
Weisoly DL et al. Congenital tuberculosis requiring extracorporeal membrane oxygenation. 
Pediatric Pulmonology 2004;37(5):470-3.

Alternative support with ECMO in 
infectious pulmonary disease



Final diagnosis:
- Genital TB disease
- Congenital TB case (Twin 1)
- Possible congenital TB (Twin 2)



•5 cases- two sets of twins and one 

singleton

•All IVF

•All premature

•All had “chorioamnionitis” & PROM

•All from Indian sub-continent

•One died and 4 recovered



• Genital tuberculosis is a major cause of female infertility worldwide (40%).

• Congenital tuberculosis is rare in Western Societies. Nowadays, infertile
women with genital tuberculosis may become pregnant with IVF and
ultimately transmit the infection.

• Congenital tuberculosis may result in a rapidly-progressive life-
threatening illness.

• Congenital tuberculosis requires a high level of suspicion in infants with
sepsis- like and/ or progressing pneumonia, particularly those whose
mothers come from endemic regions and underwent IVF.

 The diagnostic criteria do not include the isolation of the mycobacterium 
although samples for microbiology should be always submitted 

Learning points



Thanks for your attention!

Thanks to PICU, ID, TB services


