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Summary

Background: Congenital teratomas are relatively rare neoplasms, which occurs in about 
1:20,000 to 1:80,000 births, and only 1.5% to 5% of which are neoplasm of the cervical. They 
can be diagnosed through ultrasound during pregnancy and, if not properly handled, have a high 
mortality rate. Airway compression is a secondary complication following mortality. 

Case report: A solid-cystic mass was identifi ed in the anterior cervical region of a 30-week-
old fetus during an ultrasound scan. EXIT (Ex-Utero Intrapartum Treatment)-to-airway procedure 
was performed by a multidisciplinary team composed of obstetricians, anesthesiologists, 
neonatologists and pediatric surgeons to remove the neoplasm. The procedure occurred upon 
delivery of the fetus, resulting in a positive outcome with neonatal survival. In this case, the fetus 
was in breech position, and, diff erently from the usual EXIT protocol, it had to be completely 
extracted before guaranteeing airway fl ow. 

Conclusion: Although congenital teratomas are a rare condition with complex treatment, it is 
possible to achieve a satisfactory outcome when adequate planning and protocol are established.

the location of the teratoma and its mass effects on airway and 
major neck vessels, should be an integral part of the initial and 
ongoing evaluation [5].

Fetal cervical and oropharyngeal tumors’ major problems 
may be related to the invasion of facial, pulmonary, or central 
nervous system structures, with the consequent development 
of polyhydramnios and fetal hydrops. Also, newborns may 
present an airway obstruction and/or injury due to an intrinsic 
lesion in the larynx or trachea, or related to an external 
compression that oropharyngeal or neck masses may produce 
[6]. Cervical teratomas usually occur in the third trimester and 
are not always detected prenatally. It is therefore essential 
to assess the fetal neck when polyhydramnios is noted at 
any third trimester scan, to maximize detection and ensure 
appropriate multidisciplinary healthcare can be organized to 
optimize postnatal survival [7].

Perinatal management of large neck masses is always 
challenging because of dif iculty in accessing the distorted 

Introduction
Fetal teratomas are rare, the reported incidence is between 

0.07 and 2.8 in 1000 pregnancies [1]. The most common 
location of teratoma is the sacrococcygeal region (70% - 80%), 
followed by the head and neck, chest, and retroperitoneum. 
It is reported that teratomas in fetal head or neck account 
for less than 5%. The pathophysiology of teratoma remains 
unknown [2]. The incidence is higher among females with 
female to male ratio being 3:1 [3]. No relation to the maternal 
age or speci ic ethnicity could be established. Speculations 
regarding probable genetic changes on comparative genomic 
hybridizations are being sought [4]. 

Diagnosis is usually made in the second or third trimester 
of pregnancy by ultrasound, where they appear as masses of 
mixed echogenicity with cystic and solid parts, calci ications 
and blood perfusion of varying degree. Typically, they are 
not associated with abnormal genetic indings [1]. Prenatal 
imaging with close attention to the rate of growth of the mass, 
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airway and if unidenti ied has a mortality of 80% - 100% 
[8]. Cervical teratomas are usually treated with prompt 
complete surgical excision, which is effective and associated 
with good long-term outcomes. Procedures such as ex-utero 
intrapartum treatment (EXIT) are used for lesions that have 
been diagnosed during the prenatal period to prevent airway 
obstruction at birth and to increase the chances of postnatal 
survival [9]. The main, but not sole, indication for an Ex-
utero Intrapartum Treatment (EXIT) delivery is an airway 
obstruction due to either laryngeal atresia or tumors in the 
head and neck region. It is used to secure the fetal airway 
while maintaining uteroplacental gas exchange and fetal 
hemodynamic stability through the umbilical circulation [10]. 
In the following case, because the fetus was in breech position, 
multidisciplinary team planning was required to utilize a 
modi ied EXIT procedure, ensuring a secure airway to avoid a 
potentially fatal outcome.

Case report
Patient is a 42-year-old gravida 3, white, married, with 

bachelor's degree, without comorbidities, previous surgeries 
or relevant family medical history, with two previous natural 
births; one being a healthy full-term baby and one stillbirth 
at 26 weeks for unknown reason. The patient’s current 
pregnancy, with a female fetus, presented no alterations during 
the prenatal follow-up morphology scans of the 1st and 2nd 
trimesters. At 27 weeks, gestational diabetes was diagnosed, 
and her glycemic range controlled through a healthy diet. At 
31 weeks and 2 days (11/06/2017), the patient went into 
preterm labor, presenting lower back pain and abdominal 
distension, but good fetal movement; cervical dilation was 2 
cm and the fundus height was 34 cm. Atosiban was prescribed 
to inhibit labor and tests were requested to assess fetal 
well-being. At 31 weeks and 3 days cardiotocography (CTG) 
monitoring showed a reassuring pattern, and the obstetric 
ultrasound evidenced polyhydramnios as the only alteration, 
with AFI of 36.52 cm. A second Doppler ultrasonography 
was performed the following day at 31 weeks and 4 days, 
which showed that the 1502 g weighing fetus presented a 
6,3 x 5,4 x 5,9 cm (104 cm3) tumor formation in the anterior 
cervical region with a solid-cystic appearance, different 
echogenicity, regular contours, and low vascularity, which was 
compressing cervical structures (Figures 1,2). A diagnostic 
test was executed through fetal magnetic resonance imaging 
(MRI) and the patient was admitted at a high-risk obstetric 
referral center to further analyze the case. The MRI showed 
a large, heterogeneous, well delimited, solid cystic formation 
located in the bilateral anterior cervical region, with a larger 
component to the right, measuring about 6.8 x 5.4 x 4.7 cm (90 
cm3), determining lateral displacement of the oropharynx to 
the left, progressive reduction of the airway caliber, and more 
pronounced in the laryngeal-tracheal transition (Figure 3). 
The hypothesis of a congenital cervical teratoma or cervical 
lymphangioma was raised, leading to a multidisciplinary 

Figure 1: Obstetric ultrasound evidencing a 6,3 x 5,4 x 5,9 cm (105 cm3) tumor 
formation in the anterior cervical region with a solid-cystic appearance, diff erent 
echogenicity, regular contours, and low vascularity.

Figure 2: 3D ultrasound imaging of the fetus cervical mass.

Figure 3: Magnetic Resonance Imaging evidencing a large heterogeneous, well-
delimited solid-cystic expansive formation, located in the bilateral anterior cervical 
region, with a larger component on the right, measuring about 6.8 x 5.4 x 4.7 cm.
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team approach, composed of obstetricians, anesthesiologists, 
neonatal intensivists and pediatric surgeons. The patient was 
treated with corticosteroid therapy followed by a programmed 
c-section and EXIT procedure at 32 weeks and 1 day 
(gestational age), to reduce the risk of spontaneous preterm 
birth. The patient, with continuous vital signs monitorization, 
successfully received an epidural anesthesia with lidocaine 
at L4-L5 region. Surgical procedure was initiated with 
the completion of a suprapubic transverse incision, using 
the Pfannenstiel incision technique. Optimized anesthetic 
technique was conducted, associating general anesthesia 
with 437.5 mg of propofol, 300 mcg of fentanyl, 476.25 mcg 
of remifentanil and 100 mg of rocuronium. The patient's 
intubation procedure was accomplished using a no. 7 cannula. 
Following, the cesarean section was initialized through a low-
segment transverse uterine incision, and after the opening 
of the uterus there was a large amount of clear liquid output. 
The EXIT procedure usually recommends the extraction of 
the cephalic pole only, until the child’s airway low can be 
guaranteed by intubation, or in some cases tracheostomy, 
but in this case fetal extraction had to be performed by the 
pelvic pole because the baby was in breech position, followed 
by careful release of the cephalic pole. With an unclamped 
umbilical cord, ensuring fetus-placental circulation, 
the newborn was successfully intubated under direct 
laryngoscopy, using a no. 2.5, uncuffed endotracheal tube. 
Because the infant’s airway shifted to the left, it was dif icult 
to pass the tube and the use of a guidewire was necessary 
to ful ill the procedure. A pediatric surgeon was in the OR in 
case a tracheostomy or an emergency tumor surgical removal 
was necessary. The umbilical cord was only clamped seven 
minutes after birth, with the con irmation of a steady air low 
measured through capnography. Next, placenta was removed 
followed by uterine suture, hemostasis and standardized 
steps to successfully inish the surgery, with a total length of 
one hour. The estimated blood loss was 1475 ml. There was 
no other maternal complication than symptomatic anemia 
(hemoglobin 8,7 g/dl), for which she received intravenous 
iron and was discharged with a hemoglobin of 13,6 g/dl.

Meanwhile, the newborn, whose birth weight was 1,905 g,
height 41 cm and APGAR 7/8 (neonate under maternal 
anesthesia), was under the care of the neonatology team. The 
infant underwent a nasogastric decompression procedure with 
the use of a NG tube no. 8, which showed little gastric content 
(Figure 4). No resuscitation maneuvers were required. The 
newborn was placed on mechanical ventilation (Synchronized 
Intermittent Mandatory Ventilation - SIMV with a Fraction of 
Inspired Oxygen - FiO2 of 35%, a Peak of Inspiratory Pressure 
– PIP of 13, a Positive End-expiratory Pressure - PEEP of 7, 
a Respiratory Rate – RR of 30 and a Saturation of Oxygen – 
SatO2: 94%) during the investigation period through neonatal 
surgical resolution and a single dose of 100 mg/kg surfactant 
was handled with good response of the ventilatory-derived 
parameters. The procedure for removal of the neoplasm was 

performed by a pediatric surgery team 6 days after birth and 
the cervical mass was removed without complications or 
glandular, vascular or nervous lesions (Figures 5, 6). 

The tumor was sent for pathological analysis, which 
identi ied neoplasia composed of cells originated from three 
embryonic lea lets. Over 50% of the content was composed 
of immature neural component, heterogeneous foci of mature 
cartilaginous tissue, skeletal muscle and bone. Cystic areas 
formed by glandular epithelium and mature squamous, and 
mature thyroid tissue in the periphery, measuring 6.3 x 5.2 x 
3.1 cm and weighing 72 g, concluding as a grade 3 immature 
teratoma.

Figure 4: Newborn after orotracheal intubation with use of n˚. 2.5 tube and passage 
of nasogastric tube n° 8.

Figure 5: Meticulous dissection of the cervical area for tumor mass excision.

Figure 6: Cervical region aspect in the immediate postoperative period.
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MRI typically provides the best imaging delineation. 
Teratomas tend to be heterogeneous on both T1 and T2 
weighted sequences depending upon the composition of 
tissue types constituting the lesion. Cervical teratomas often 
have a close relationship with the thyroid gland. Absence of 
the ipsilateral thyroid gland or splaying of the thyroid tissue 
around the mass is further supportive of a teratoma diagnosis 
[20]. In a study conducted by Matos, et al. MRI demonstrated 
the relationship between cervical masses and adjacent organs 
and allowed 3D virtual reconstruction of the airways. There 
was complete agreement between the prenatal diagnosis of 
cervical masses on MRI and postnatal diagnosis [22]. The 
largest vertical pocket measurement and mass effect on the 
trachea were the most contributory MRI parameters that 
predicted signi icant morbidity in fetuses with masses of the 
face and neck, along with other signi icant parameters [23].

Initially, like other fetal tumors, neck masses may 
negatively affect the fetal cardiac function because of 
increased cardiac afterload and preload. Secondly, they may 
affect the patency of fetal airways, including trachea, which 
may have fatal consequences after birth. In addition, big neck 
tumors, especially teratomas, may cause fetal lung hypoplasia, 
because of wedging the lungs into the apices of chest cavity 
[19]. Teratoma should be evaluated as part of the differential 
diagnosis of neck masses, and con irmed or excluded before 
deciding on de initive therapy, despite its rarity [24].

Since head and neck anatomy is topographically complex, 
and the region is densely populated by vital nerves as well as 
vascular and lymphatic structures, perinatal management is 
a complex and challenging procedure. Therefore, an expert 
multidisciplinary team is the key to success, and it requires 
an understanding of the types of lesions and knowledge of the 
prenatal images that would best delineate the anatomic defect 
[25].

EXIT is a technique irst described in 1990 by Zerella and 
Finberg and it is designed to allow partial fetal delivery via 
cesarean section while a safe fetal airway is established [26]. It 
can provide time to manage the fetal airway while maintaining 
placental blood circulation to the fetus [27]. After identifying 
patients in need of EXIT, patient management begins with the 
creation of a multidisciplinary team that includes obstetricians, 
radiologists, obstetric anesthesiologists, pediatric surgeons, 
anesthesiologists, and neonatologists [28].

Upon delivery of the fetal head, neck, and one or both upper 
limbs, a stepwise, sequential attempt to secure the neonates 
airway is performed. The placenta remains in utero to maintain 
its circulation and subsequently the continuance of fetal 
oxygenation [26]. The surgical incision can be either midline 
or lower-transverse (Pfannenstiel incision) or, following 
hysterotomy, lower-transverse (Keer incision) where the 
fetus is partially delivered (head, upper chest, and at least one 
upper limb). As it is necessary to avoid work of breathing and 

The infant was discharged after 45 days of hospitalization 
with no complications. She is currently a healthy 4-year-old, 
with no signs of recurrence, sequelae or further treatment 
needed.

Discussion 
Congenital neck masses are developmental malformations 

that present with a wide spectrum of clinical symptoms and 
signs [11]. Congenital teratoma is one of these rare forms of 
neoplasms, occurring in approximately 0.07 to 2.8 in 1000 
pregnancies [1]. 

The pathophysiology of teratoma remains unknown. 
Neither maternal age nor speci ic ethnicities were found 
to be associated with this tumor [12]. Infants with these 
tumors can be born with fatal respiratory distress due to 
mass effect or related pulmonary hypoplasia, especially if not 
identi ied during the prenatal period [13]. Neck teratomas 
have a propensity towards airway obstruction. In addition, 
newborns can have intrinsic lesion in the larynx or trachea. 
Cervical teratoma can be highly vascularized, which can lead 
to lethal blood loss [14]. Elevated intrathoracic pressure 
due to the mass effect may decrease venous return, causing 
cardiac failure, fetal and/or placental hydrops [15].

Histologically analyzing, teratomas originate from 
pluripotent germ cells and are composed of derivatives of at 
least one of the three germ layers (ectoderm, mesoderm and 
endoderm), with the sacral region being the most common 
(40% - 45%) [2]. Therefore, their histological pro ile is 
heterogenous and includes cystic or solid areas along with 
mature or immature components [16].

Antenatal counseling helps the parents to better 
understand the natural history, fetal intervention, and 
perinatal management of these tumors, which differ 
dramatically depending on their size and location [17]. While 
teratomas are among the most seen antenatally diagnosed 
tumors, masses located in the face and neck region represent 
a minority of cases, estimated at 10% - 15% [18].

Prenatal diagnosis can be achieved using 2D ultrasound. 
Both ultrasound and magnetic resonance imaging (MRI) 
enable the differentiation between solid or partly solid tumors 
such as fetal goiter, teratoma or neuroblastoma and cystic 
or multicystic lesions like lymphangioma and hemangioma 
[19]. Ultrasound can be useful in determining the size and 
consistency of the lesions, and often shows a heterogeneous 
mass at the anterolateral portion of the fetal neck, with 
hyperextension of the neck, associated with calci ications, as 
well as solid and cystic components [20,21] . Another important 
aspect of antenatal management of fetal neck tumors is an 
assessment of amniotic luid volume. The increase of Amniotic 
Fluid Index (AFI) and development of polyhydramnios 
indicate on impaired fetal swallowing because of esophagus 
and trachea displacement and compression [19]. 
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body movements to achieve orotracheal intubation, it may be 
necessary the use of fetal anesthesia immediately after pulling 
out an upper limb, intramuscularly in the deltoid [29]. Once 
the newborn’s airway is secured, the umbilical cord is clamped 
and delivery of the infant completed [26]. Fetal interventions 
performed during EXIT can include endotracheal intubation, 
tracheostomy, mass excision, removal of a temporary tracheal 
occlusive device, ECMO cannulation, and others [30]. 

Although EXIT was initially designed to reverse tracheal 
occlusion performed on fetuses with a severe congenital 
diaphragmatic hernia, its indications have expanded over 
the years [31]. Direct tracheal involvement (compression 
or obstruction), tracheal deviation via mass effect, and 
anterior mass location documented on antenatal imaging 
were associated with an increased need for invasive airway 
maneuvers at birth. Poly-hydramnios, an indicator of 
aerodigestive obstruction, has been shown to indicate a 
complicated airway in the context of congenital cervical mass 
[32].

Initially the mother will be the primary focus and her 
designated anesthetist will most likely administer a general 
anesthetic with rapid sequence induction [30]. Successful 
anesthetic management of the EXIT is possible with both 
general anesthesia and regional anesthesia. However, there is 
a signi icant preponderance towards general anesthesia [34]. 
It allows for the use of inhalation agents which cause tocolysis, 
described by Braden, et al. as complete uterine relaxation 
[33]. Tocolysis is the cornerstone of fetal surgery. Surgical 
manipulations or uterine incisions may initiate uterine 
contractions. These contractions can compress the umbilical 
vessels, compromise the placental blood low, and even 
lead to placental abruption from the endometrium, leading 
to complete disruption of fetal blood low, necessitating 
emergency fetal delivery [35]. 

Although no maternal deaths during EXIT procedures 
have been reported, excessive postpartum hemorrhage can 
necessitate maternal blood transfusion in up to 13% of cases 
and postoperative wound complication may be 10-times 
greater than standard cesarean delivery. Reported risks for 
children born by EXIT include increased rates of traumatic 
facial nerve paralysis, feeding dif iculties, obstructive 
sleep apnea, and speech development delay, although it is 
impossible to discern if this is due to the procedure or merely 
associated with the pathology for which EXIT is required [36]. 

Rodriguez, et al. reported that neck masses had a mortality 
rate of up to 40% prior to EXIT, and those that did survive 
had a high morbidity rate [37]. Byun, et al. believed that EXIT 
procedure can reduce the mortality rate of neonates with neck 
masses to as low as 8% [38]. Risks for neonatal demise at EXIT 
(or soon after) include fetal teratoma, low birth weight, and 
prematurity [39]. Patients with antepartum fetal conditions 
requiring delivery by EXIT are better managed in fetal care 

centers with adequate expertise due to complexity of the 
antenatal, intrapartum, and postpartum management of these 
cases [40].

The presented case is challenging due to breech 
presentation and preterm labor, which demanded urgent 
and precise care for a modi ied EXIT procedure, that was 
successfully applied by a multidisciplinary team, resulting in a 
good outcome for both mother and the infant.

Conclusion
Despite being a rare condition, with adequate prenatal 

follow-up, a prompt diagnose is possible to be achieved. 
Diagnose during pregnancy can be attained through 
ultrasound scans and is a decisive factor for the outcome. 
Surgery performed by a multidisciplinary team combined 
with the EXIT protocol and intrapartum airway assurance are 
essential strategies for neonatal survival.
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