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Cervical Mass

 An otherwise healthy 33 year-old woman, 
gravida 3, para 2, was initially referred to our 
institution at 30.6 weeks’ gestation due to 
large neck mass found on prenatal 
ultrasonography (US).

 Upper airway obstruction (MRI)

 A significant polyhydramnios suggested an 
upper gastrointestinal obstruction. 



22 Weeks Gestation

2.4 cm



33 Weeks Gestation

14 cm



Differential Diagnosis

1. Teratoma

2. Cystic Hygroma/Lymphangioma

3. Hemangioma

4. Goiter

 Upper Airway obstruction



Causes: Fetal Airway Obstruction
Intrinsic

 CHAOS (congenital high upper airway obstruction 
syndrome) (10 weeks): 

1. Laryngeal atresia

2. Laryngeal web

 Backpressure

1. Lung (poor development)

2. Heart (ascites)

3. Polyhydramnios (esophageal compression)

 Poor prognosis



Intrinsic

 Fetal US
1. Large echogenic lungs

2. Flattening or even eversion of the diaphragm

3. Heart failure

 Most sporadic

 Other anomalies                               
anomalies



Causes: Fetal Airway Obstruction
Extrinsic

 Isolated
 Airway



Cervical Teratoma

 Congenital teratomas (from Greek "teras-oma" meaning 
"monstrous tumor"):
– Rare tumors (1 per 40,000 births) 

– Containing tissues derived from all three primordial embryonic layers 
(Mohanty MK et al. J Clin Neonatol. 2013; Elmasalme F et al Eur J Pediatr Surg. 2000)

 The most common site is the sacrococcygeal region. 

 Less than 10% of all congenital teratomas are located in the 
neck. 



Cervical Teratoma

 Although these lesions are usually histologically benign they 
are usually large, and when they are located in the neck, 
perinatal mortality can be high as a result of upper airway 
obstruction (Johnson N et al. J Obstet Gynaecol Can. 2009) 

 Once airway is secured, the resection of a congenital giant 
teratoma with high-vasculature can still be a fatal procedure 
due to massive bleeding of the tumor. 



 41 years
 14 patients
 7 diagnosed 

prenatally
 9 UAO
 4 EXIT
 3 intubated, 

1 trach
 All resected
 1 recurrence

2017



 28 years, 23 cases

 5 antenatal,

 Majority presented at birth with respiratory 
distress

 All resected,

 No recurrence if total excision but needs f/u

 Excellent long term

2015



Decision Making

Prenatal/perinatal

1. Continue pregnancy?

2. How and when to deliver?

- EXIT (Ex utero intrapartum treatment)

Postnatal

1. Resection, is it too dangerous?



Multidisciplinary Care

 Obstetricians

 Anesthesia: Obs. & Pediatric

 Neonatology

 ENT

 Pediatric Surgery

 Pediatric Pulmonology

 Plastic surgery

 Cardiology

 Interventional neuro-radiologist

 Radiology

 Pathology



Parental Consultation

 The parents were consulted with the multidisciplinary team.
– Guarded prognosis for the fetus

– Maternal risks.

 Parental decision: continue pregnancy with maximal efforts during 
delivery and during the neonatal period.

 Therefore, a planned EXIT procedure, which provides the best 
chance to establish a patent airway, was offered to the family. 
(Lazar DA et al. J Pediatr Surg. 2011)



Ex utero Intrapartum 
Treatment EXIT - Procedure

 1997- First tried for reversal of tracheal occlusion in 
infants with CDH.



Goals

1. Achieve a state of uterine hypotonia to preserve 
uteroplacental circulation by deep central anesthesia.

2. Preserve uterine volume to avoid placental 
abruption.

3. Reach deep maternal anesthesia while keeping 
normal BP.

4. Achieve a surgical level of fetal anesthesia without 
cardiac depression.



Indications 
for EXIT

CHAOS-congenital high airway 
obstruction syndrome

60-150 minutes



Ex utero Intrapartum Treatment 
EXIT - Procedure

 The multidisciplinary team had planned and rehearsed the 
following escalating step by step scenarios for establishing a 
secured airway:

1. Direct laryngoscopy and intubation attempt by a 
pediatric anesthesiologist with the aid of a neonatologist, 

2. Rigid or flexible bronchoscopy by an otolaryngologist or 
pediatric pulmonology,

3. Tracheostomy by an otolaryngology team,

 As the tumor was highly vascular, any debulking procedure was 
impractical and would have imminently put both the mother and 
newborn at the risk of death. 
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Ex utero Intrapartum Treatment 
EXIT – Procedure

33W+6D, 3025 g



EXIT

 From the time of delivery to the time of intubation (11 min),
– Heart rate of the fetus monitored by echocardiography. 

 After the airway was achieved by rigid bronchoscopy and 
secured, the female newborn was delivered, the cord was 
clamped and the placenta extracted. 

 The arterial cord pH was 7.01 with CO2=71 mmHg and lactate 
of 9.5 mmol/L.  

 Immediately after delivery, a CT was performed under general 
anesthesia and demonstrated that tracheostomy could be 
performed without interfering with the tumor. 



Hypovolemia 
Renal failure



Cervical Teratoma with 
High-Vasculature 

CT : abounded blood supply of the 
tumor including the fact that the 
right carotid artery was supplying 
this tumor. 



Endovascular
Embolization

A. Pretreatment lateral view of the right common carotid, notice the 
large and rich vascularization of the tumor from the external carotid 
branches (white arrow); 

B. Post embolization lateral view, platinum coils in common carotid 
(white arrow), internal carotid (arrow head) and external carotid 
(black arrow) notice massive reduction in tumor vascularization; 

C. Contrast medium in the pericardial space; 
D. Pericardiocentesis wire in the pericardial space

 Cervical angiography via a 
femoral line catheter. 

 The embolization was 
done by pediatric 
cardiologist and 
interventional neuro-
radiologist. 



The Tumor Resection

 Less than 24 hours after the embolization

 Towards the end of the procedure a perforation in the hypopharynx 
resulted in tension pneumothorax.

 The overall blood loss during the surgery was estimated at ~ 300 ml.



Pathology

Teratoma 
containing 
mature 
epithelial 
elements, 
cartilage and 
mesenchyme

Immature teratoma 
containing 
neuroepithelium and 
primitive small round 
blue cells



After the Procedure

 Weaned from mechanical ventilation (10 days post op.). 

 Fed initially using an orogastric tube and gradually learned to eat 
orally. 

 Right vocal cord paralysis was observed using flexible fiberoptic
laryngoscopy. 

 Peripheral facialis (rt)



After the Procedure

 Neck teratomas can arise from and completely replace the 
thyroid tissue. 
– Thyroid function tests demonstrated hypothyroidism - thyroid 

replacement therapy. 

 Head ultrasound follow up was normal (adequate blood 
supply). 

 A brain MRI done a month after the final surgery 
demonstrated normal brain appearance.

 Few cervical cystic lesions. 



Summary

 Challenges: 

 1. multidisciplinary 
team. 

 2. Complicated and 
high risk medical 
and ethical issues. 

 3. Open discussion 
with the parents.
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