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Purpose 

• Learn from three interesting cases seen while on consults 



Act 1 
A story of 3 old men 



Clinical Scenario 

• You are called to the Emergency for a patient who is 
cyanotic, has chest pain and an abnormal CXR 



Chest X Ray 

 

 



 

 

Chest CT 



History 

• 12 yo F with HHT1, ENG gene mutation 

• Multiple pAVM and embolizations 

• Baseline oxygen requirements 

• Presenting today with respiratory distress 

• Noted to have recent embolization 3 days prior 

 



Bloodwork • WBC: 10.02 (H) 

• RBC: 7.80 (H) 

• HGB: 215 (CH) 

• HCT: 0.670 (H) 

• PLT: 69 (L) 

• MCV: 85.9 

• MCH: 27.6 

• MCHC: 321 

• RDWCV: 17.5 (H) 

• RDWSD: 55.0 (H) 

• NRBC: 0.0 

• Immature Platelet Fraction: 9.2 (H) 

 

 

• INR: 1.2 

• PTT: 31 

• Fibrinogen: 7.3 (H) 

• D-DIMER: 1.75 (H) 

 



Historically 



Diagnostic Criteria 



Pathophysiology 

doi:10.3324/haematol.2018.193003 



Genetics 

• Autosomal Dominant Disease 
but with variable penetrance 
and expression 

• Most common genes affected 

 

 

 

 

Gene Classification Product OMIM 

ENG HHT1 Endoglin 187300 

ACVRL1 HHT2 Activin 
Receptor-like 
Kinase 1 

600376 

SMAD4 Juvenile Polyposis/HHT 
overlap syndrome (JPHT) 

175050 



Diagnosis – Genetics 
http://arup.utah.edu/database/HHT/ 

 



Diagnosis - Caveats 



Clinical Manifestations 

• Epistaxis 

• Telangiectasias 

• Pulmonary Arterial-Venous 
Malformations (AVM) 

• Thromboembolism 

• Gastrointestinal bleeding 

• Hepatic AVM 

• Cerebral AVM 
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Epistaxis 

• Most common symptom 

• Can cause iron deficiency anemia 

• Multifactorial triggers  

 

 



Epistaxis 

DOI: 10.1002/alr.21287 

Netter’s Anatomy 

Conservative 
medical 

management 
Procedural/Surgical 



Epistaxis 

• Conservative medical 
management 

• Procedural/Surgical 
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Telangiectasias 

• Present later in life 

• Sites: 

• Lips, tongue, buccal mucosa, and 
fingertips 

 

https://doi.org/10.1016/j.jaad.2018.11.014 





Gastrointestinal Bleeding 

• Frequency: 1/3 of HHT patients 

• Typically in patients > 40 years old  

• Sites: stomach and duodenum > colon  

• Investigation: Endoscopy 

• Management: Ablation  

Uptodate, HHT 
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Hepatic Involvement 

• Frequency: ~2/3 of HHT patients  

• Clinical Symptoms: silent 

• Screening: Not recommended 
unless symptoms present 

• Investigations:  
• Imaging, no liver biopsy 

• Treatment: 
• Liver transplant if liver failure 

DOI: 10.1007/s10620-011-1585-2, PMID: 20879701 

 

 



Cerebral AV Shunts 

• Types: 

• classical nidal AVMs,  

• micro AVMs (nidus <1 cm),  

• high-flow arteriovenous fistulae  

• Telangiectasias 

• Spinal AVF suggestive of HHT 

• Frequency: 10% of HHT patients 

• Presentations: cerebral hemorrhage, seizures, 
ischemia, macrocephaly, hydrocephalus 

• Treatment embolization, radiotherapy, surgery 



Pulmonary AVM 



Pulmonary AVM 

• Frequency: 15-30% of HHT pt 

• Sequelae: 

• Hypoxemia  

• Polycythemia 

• Infection risk -> brain abscess 

• Embolism risk -> cerebrovascular events 

• Hemothorax 

• Hemoptysis 

• Migraines 

 

 

PMID: 20879701 



Pulmonary AVM 

• Investigations: 
• Bubble ECHO 

• Chest computed Tomography 

  

 

 

https://www.youtube.com/watch?v=sYM1HYFpyXA, PMID: 20879701 

https://www.youtube.com/watch?v=sYM1HYFpyXA


Pulmonary AVM 

• Investigations: 
• Bubble ECHO 

• Chest computed Tomography 

  

 

 

Radiopedia, J Pediatr 2013;163:179-86 













Pulmonary AVM 

• Screening Protocol: 
• Initial bubble ECHO 

• Chest computed Tomography q5 years 

 

  

 

 



Pulmonary AVM 

• Management: 
• Use of IV Filters 

• Antibiotics for dental procedures 

• Embolization of pAVM 

 



Pulmonary AVM 

• Embolization complications 
• Hemorrhage 

• Pulmonary Infarction 

• Translocation of embolic material 

• Recanalization 



Thromboembolism 



Thromboembolism 



Thromboembolism 



End of Act 1 
A story of 3 old men 

 



Case 2 
A time and place for prostration 



Clinical Scenario 

• You are asked to assess a patient transferred 
from community hospital to HSC PICU who 
has severe respiratory distress 



Clinical 
Context 
 
 

• 9 month old F, who presented 
to community hospital in 
respiratory distress after 4/7 of 
cough, coryza, fever 

• Required HFNC 2 L/Kg and 90% 
FiO2, then intubated 

• Started on asthma protocol, 
ceftriaxone and acyclovir 

• Transferred to HSC PICU 
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• Past Medical History: 

• Ex-35 weeker, BW 6’11” 

• DOL1 CPAP,  

• DOL5 HFNC, 

• DOL9 LFNC,  

• DOL14 RA 

• Social and Family History are 
non-contributory 

 



  





Clinical Story 
Continued 

• One week into PICU admission continued to be intubated and 
ventilated with significant pressures, FiO2 >90%. 

• Started on inhaled NO 

• Requiring significant secretion management 

• Found to be Entero-rhino virus positive 

 



Continued to have significant 
deterioration… 

 
What would you do next? 



Respir Care 2017;62(6):718 –731. 



Strategies in ARDS 

• Mechanical Ventilation 
• Modes 

• Tidal volumes 

• Peak Inspiratory Pressures 

• Plateau Pressures 

• PEEP 

• Recruitment Maneuvers 

• HFOV 

 

• Corticosteroids 

• Inhaled nitric oxide 

• Prone Positioning 

• Exogenous Surfactant 

• Neuromuscular Blockade 

• Extra-Corporeal Membrane 
Oxygenation (ECMO) 
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Prone Positioning 
(Prostration) 

Why does it help with oxygenation? 



Prone Position 

Models 

• Sponge Model 

 

DOI: 10.5492/wjccm.v5.i2.121 



Prone Position Models 

Models 

• Sponge Model 

• Slinky Model 
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Prone Position Models 

Models 

• Sponge Model 

• Slinky Model 

• Shape Matching 
Model 

 

Effect on Respiratory 
Mechanics 

 



Proposed Algorithm 

  

CHEST 2003; 124:269–274 



End of Act 2 
A time and place for prostration 

 



Act 3 
???What are those??? 



Clinical 
Context 
 
 

2 year old F referred abn. CXR 

 

History 

• Previously well  

• Recent hospital admission for 
pneumonia from Inf. A 

• PMHx is unremarkable 

• No recent travels 

• Lives on farm 

• FHx: sibling with WAS 
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Physical Exam 

• Appearance: Well. No pallor 
or jaundice  

• H/N: Normal  

• Resp: Normal 

• CVS:  Normal 

• Abdomen:  Normal 

• Clubbing: None 

• Skin: Normal 

 

Bloodwork: Unremarkable 





Possible Diagnoses? 



Differential for Pulmonary Nodule 

doi: 10.3978/j.issn.2223-4292.2013.12.08 



What would you do next? 



 

 

Chest CT 



Ultrasound 

 

 



Management Consulted  

• ID, then Gen Surgery and IGT 

 

Serologies  

• Echinococcus Multilocularis 

 

 

 

Medical 

• Albendazole and 
praziquantel  

 

Surgical 

• Resection of pulmonary 
cysts 



Echinococcus 

• Causes echinococcosis 

• Major Species 

• E. Granulosus 

• E. Multilocularis 

• Definitive host: Canines 



Clinical 
Manifestations 

Symptoms 

• Cough; “grape skins” 

• Chest pain 

• Hemoptysis 

• Fever 

• Malaise 

Physical Exam 

• Hydatid thrill 

• Pneumothorax 

• Asphyxia 



Imaging Findings 



Imaging Findings 



Management • Conservative 

• Medical 

• Albendazole 

• Surgical 

 



End of Act 3 
???What are those??? 

 



Take home 
points 

Case 1: HHT 

• Review the diagnostic criteria and management 

• Explore some clinical considerations  
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Take home 
points 

Case 1: HHT 

• Review the diagnostic criteria and management 

• Explore some clinical considerations  

 

Case 2: Prostration 

• Learn about the physiology involved with proning 

• Appreciate the role of proning for oxygenation 

 

Case 3: Echinococcus 

• Appreciate an interesting clinical case 

• Review imaging findings 


