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A blocked or ‘‘stuffy’’ nose represents one of the most common patient complaints.
The list of possible diagnoses is long. The problem can be self-limited or constant,
a stand-alone concern or part of an array of symptoms. Children begin life as obligate
nasal breathers and nasal obstruction in neonates can present as a dramatic airway
insult. As the child ages, nasal blockage is a symptom commonly attributed to simple
rhinitis or adenoid hypertrophy with little consideration given to the possibility of
a significant underlying problem. This article presents two cases that highlight the
consequences of a delayed diagnosis and the complexities of managing obstructed
lesions in children.
CASE REPORT 1: 21-MONTH-OLD FEMALE WITH BACTERIAL MENINGITIS

A 21-month-old female patient presented to a community hospital with a bacterial
meningitis. She had mild hypertelorism and a stuffy nose attributed to a cleft soft
palate. After appropriate medical intervention, the patient was discharged home
without further assessment of her nasal stuffiness. She was then readmitted within
a few weeks with a recurrence of her meningitis. After resolution of the second
episode, a CT scan was performed that demonstrated a skull-base defect in the region
of the planum sphenoidale. An MRI was performed and showed an encephalocele
originating from the third ventricle protruding through the skull base into the posterior
nasal space abutting the back of the septum (Fig. 1). The patient was then transferred
to Edmundo Vasconcelos Hospital in Brazil for definitive management.
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Fig. 1. (A, B) T2-weighted MRI with coronal, (C) axial, and (D) parasagittal views demonstrating the meningoencephalocele originating from the third ventricle protruding through
the skull base into the posterior nasal space abutting the back of the septum.

Preoperative Considerations

The presentation of a child with a midline defect, such as a cleft palate and hypertelorism, should alert the clinician to the possibility of other midline defects1 and prompt
the investigation of ‘‘trivial’’ complaints, such as a stuffy or blocked nose. Aberrant
embryogenesis leads to three main types of anomalies: nasal dermoid, anterior encephalocele, and a nasal glioma. Each may present in a similar manner, including with
nasal obstruction. The optimal timing for surgical repair of congenital skull-base
defects has not been definitively determined with consideration given to the risks
and benefits for each patient. In the case of an encephalocele, intact mucosal
membrane and dura separating the intracranial contents from the nasal cavity may
not always be adequate to prevent meningitis, although the risk for meningitis in the
absence of a cerebrospinal fluid (CSF) leak has been reported as low for the first 5
years of life and it may be safe to delay definitive surgical repair until the child is of
sufficient size to make endoscopic repair feasible (typically age 2–3 years).2,3 Actively
leaking defects should be repaired earlier if possible, because the risk of meningitis in
the presence of dural and mucosal defects is probably higher. The presentation in this
case, with recurrent meningitis and the associated midline defects, prompted us to
choose a more definitive surgical approach. It has also been suggested that a child
with a sincipital or basal defect and mild hypertelorism should have the encephalocele
treated in early childhood to allow the facial skeleton to remodel with growth.4
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However, in this case, the encephalocele was situated in a posterior and completely
intranasal position, the hypertelorism was not likely related directly to the intranasal
mass, and the encephalocele was unlikely to affect facial growth.
The position and size of the mass need to be considered preoperatively. In this case,
although the mass was relatively small, it was in a nonfavorable position, arising from
the ethmoid roof in the midline with an intact non-displaced septum and inferior turbinates. Often, large intranasal masses displace the septum and turbinates, making
access easier. Basal encephaloceles may harbor vital herniated structures. This
makes it important to consult with a neurologist/neurosurgeon before surgery to
make every effort to preserve tissue during repair. Any element of hydrocephalus
should be dealt with first, followed by an elective single-stage endoscopic repair.5
Surgical Technique

The surgery was performed under general anesthesia, with the patient positioned with
30 head elevation. An image-guidance system was set up and used during the
surgery. The nose was prepared with topical vasoconstriction using 1:1000 adrenalin-soaked neuropatties for 10 minutes and then the anterior part of the nasal septum
was infiltrated with xylocaine and adrenaline (1:100,000). A traditional 4-mm, 0 nasal
endoscope was used for the majority of the procedure to optimize the visual fields.
Smaller 2.7-mm endoscopes are avoided unless anatomic constraints prevent use
of the wider endoscopes. Access was gained through a hemi-transfixion incision on
the right side of the nasal septum and the mucosa was raised along a subperichondrial
and subperiosteal plane to the back of the septum. Superior and inferior parallel
releasing incisions were then made along the maxillary crest and superior septum
toward the posterior choanae and sphenoid ostium respectively, creating a long vascularized mucosal flap pedicled on the sphenopalatine artery. A similar flap was
created on the left side, although this was not extended as far anteriorly, thus
preserving the mucosa over the caudal septum. To maximize access and working
space, the middle turbinate on the right side was resected. The mucosa was
preserved in case additional free mucosal grafts were required to close any skullbase defects. Nasal septal cartilage was removed, preserving an appropriate caudal
strut for tip support, and saved for possible use in the reconstruction of the skull-base
defect.
To make use of all possible avenues, we passed a nasoendoscope through the cleft
palate as an alternative way of visualizing the mass in the posterior nasal cavity as the
lesion was situated at the posterior part of the nasal septum. We used special pediatric
instruments, such as pediatric dissectors, aspirators, sickle knifes, and small Kerrison
punches.
The meningoencephalocele was identified and resected from the nasal floor up to
the skull base using bipolar cautery (Fig. 2). The abnormal herniation of the meninges
and brain was carefully repositioned.
The bony skull base had a V- or funnel-shaped defect (Fig. 3). This did not support
a cartilage graft to hold the meningoencephalocele. So, instead we used fascia lata for
an intracranial support and the two sphenopalatine artery septal vascularized flaps
were laid over the defect (Fig. 4). Fibrin glue was placed principally around the edges
of the flap (Fig. 5) and then Gelfoam was placed over the reconstruction, completely
covering it to prevent the dressing or catheter from accidentally pulling on the graft
when removed. A Foley catheter was inserted and inflated to keep the nasal packing
in place. A lumbar drainage catheter was inserted at the start of the procedure and
kept in situ postoperatively.
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Fig. 2. Bipolar diathermy, used to reduce the meningocele, exposed the edges of the defect
(covered by neuropathies). The meningocele is clearly demonstrated at the end of the
suction tube.

After the procedure, the child was sedated for 2 days to facilitate the use of the nasal
packing. Antibiotics were given to the patient before the procedure and for 10 days
after the surgery.
On the third postoperative day, the Foley catheter was removed and all sedation
ceased. There were no signs of a CSF leak. The child was discharged from the hospital
with no signs of CSF leak or infection on the sixth postoperative day.
One minor complication postoperatively was a representation with nasal obstruction. Again a broad differential needs to be considered, including such postoperative
complications as bleeding with resulting clot, crusting, recurrence of the encephalocele, septal hematoma or collection, mucosal congestion, and synechiae. In this
case, nasal obstruction was due to the Gelfoam, which slipped back into the nasal
cavity, obstructing airflow but not causing respiratory distress. This was removed
under vision in the clinic and no other problems were encountered.
During follow-up each week, the nasal area was examined and suctioned in the
clinic. These nasal toilets were performed with great care to avoid causing any undue
stress to the patient. Imaging studies were performed 30 days after the procedure.
There was no evidence of recurrence, any complications, or CSF leaks.

Fig. 3. Coronal CT scan and three-dimensional reconstruction demonstrating the funnelshaped skull-base defect.
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Fig. 4. Vascularized flap seen rotated over the previously demonstrated defect.

Discussion

Transnasal endoscopic techniques can now be performed relatively safely in fairly
young children for the treatment of complex pathology, such as choanal atresia,
orbital cellulitis, and meningoencephaloceles.2,6–8 However, pediatric patients require
meticulous preparation, specialized instrumentation, and specialized staff involved in
their perioperative care. The two main challenges in this case were access and
closure. For access, we used a binostril technique and made use of the septal cleft
to maximize exposure. To ensure adequate skull-base closure, we used nasal septum
flaps pedicled at the sphenopalatine artery. These vascularized flaps receive direct
blood supply from the sphenopalatine artery, making them much more robust as
grafts than alternative graft sources in the closure of skull-base defects. In adults,
the use of these flaps is almost routine in skull-base surgeries performed at many
medical centers;9,10 however, their use has not been well described in pediatric
patients. The creation of the flaps bilaterally not only allowed for plenty of tissue to
cover the skull-base defect but also facilitated access.

Fig. 5. Fibrin glue is seen over the vascularized flap. Note that the fibrin glue is concentrated
around the edges of the flap with minimal glue over the center of the flap.
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Potential flap complications include mucoceles, synechia, infection, and failure,
such as failure stemming from retraction of the graft over time, especially in anterior-based defects.
Another point to consider is the nasal packing. There are few nasal packs specially
designed for pediatric patients. We try to minimize the use of packing. We used Gelfoam soaked in antibiotics in the nasal cavity to protect the graft from additional
packing and offer some support. Although this is generally a safe and reliable option,
the displacement of the packing postoperatively demonstrates a potential complication, such as the nasal obstruction seen in this case. Rarely it can pose a greater risk,
such as aspiration of the packing material. Part of the reason a Foley catheter was inserted was not only to support the grafts, but also to prevent the displacement of the
packing into the nasopharynx. Specific to this patient was the cleft soft palate, which
allowed for improved access during the case. However, postoperatively the cleft
palate did not provide any support for the packing, which probably made displacement more likely.
There is no consensus in the literature for the length of time nasal packing should
remain in place. A balance between needing to keep the patient sedated to tolerate
the packs and removing the packs too soon needs to be considered. We removed
the Foley catheter balloon 2 days after the surgery, but the absorbable material was
left in place to be resorbed or washed out.
A multidisciplinary team is also fundamental to a good outcome. The team
managing this patient was made up of a pediatrician, a pediatric anesthesiologist,
an otolaryngologist, a neurosurgeon, an intensive care pediatrician, and a radiologist,
who were all instrumental in the success.

CASE 2: 14-YEAR-OLD MALE WITH NASAL BLEEDING AND ONSET NASAL OBSTRUCTION

A 14-year-old male presented with repetitive episodes of minor nasal bleeding and
a gradual onset nasal obstruction over 3 years. Initially, the nasal obstruction was
intermittent and fluctuated from side to side, but then the nasal obstruction became
more persistent on the left side. The bleeding was considered minor and he underwent
chemical cauterization with trichloroacetic acid 70% on several occasions. He also
had a number of left middle-ear infections over the last year. Eventually he presented
with poor nasal airflow interfering with his sporting activity. An endoscopy was performed, which demonstrated a purplish nasal mass occluding the posterior nasal
cavity (Fig. 6). There were no orbital or visual changes, cranial nerve function was
normal, and the only positive finding on examination was in the left middle-ear.
In a younger child, such as the child discussed in case 1, the top differential diagnoses include a glioma, dermoid, encephalocele, or a dacryocystocele. In an older
child, especially a male, then a juvenile nasopharyngeal angiofibroma (JNA) must
feature high on the differential list. There are other possible diagnoses. If the mass
exhibits rapid growth or malignant potential, possible diagnoses include hemangioma,
a lymphoma, craniopharyngioma, and rhabdomyosarcoma. If the mass arises from
the posterior nasopharynx, then possible diagnoses include a Rathke’s pouch or
Thornwaldt’s cyst. See Box 1 for summary.
A CT scan and an MRI scan were performed demonstrating a posterior nasal mass
with some sphenopalatine fossa widening and extension into the sphenoid, confirming
a clinical diagnosis of a JNA (Figs. 7–9). This diagnosis should always be clinical as
biopsy of the lesion can have catastrophic outcomes and should never even be
contemplated if a JNA is in the differential diagnosis.
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Fig. 6. The polypoid mass in the left posterior nasal passage is only evident with an endoscope. Note how the mass can be easily mistaken for an inflammatory mass or even normal
anatomy.

Preoperative Considerations

We elected to resect the JNA endoscopically after an embolization had been performed. Increasing evidence shows that, with improvements in endoscopic techniques
and perioperative care, the endoscopic approach, assisted by preoperative embolization, leads to less intraoperative blood loss, a shorter surgical procedure, a shorter
length of hospital stay, and fewer complications, compared with the conventional techniques.11–14 There is also a suggestion of potentially lower recurrence rate with the

Box 1
Differential diagnosis for mass causing pediatric nasal obstruction
Young child (w2–8 years)
Glioma
Dermoid
Encephalocele
Dacryocystocele
Older child, especially if male (w10 years through early teens)
JNAa1
Hemangioma
Lymphoma
Craniopharyngioma
Rhabdomyosarcoma
Rathke’s pouch
Thornwaldt’s cyst
1
a

Confirm diagnosis with CT or MRI
Do not biopsy if JNA is in the differential diagnosis. Outcome can be catastrophic.
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Fig.7. Coronal bony window CT scan demonstrating the mass completely obstructing the left
posterior nasal cavity with erosion through the floor of the sphenoid.

endoscopic procedure even after accounting for selection biases in studies. This lower
rate is attributed to meticulous removal of the angiofibroma infiltrating the pterygoid
canal and basisphenoid, which is better attained with endoscopic approaches.15
Preoperative embolization has been shown to reduce intraoperative blood loss16 but
can have rare but potentially devastating side effects, such as thromboembolic
events,17 and needs to be performed within 72 hours of the surgery. Studies have reported comparable outcomes without embolization. No randomized trials have been
performed examining the issue of whether the decision to use embolization is linked
to preferences among surgeons or institutions, rather than diagnostic findings.18–20
Embolization may fail for many reasons, such as if the contralateral external carotid
or either internal carotid systems supplies blood to the tumor. It is our experience
that, in cases where the embolization was performed no more than 48 hours before
the resection, surgical conditions are optimal if preoperative angiography demonstrates greater than 90% to 95% devascularization of the tumor.
Surgical Technique

As in case study 1, the surgery was performed under general anesthesia, with the
patient positioned supine, with 30 head elevation. The nose was prepared with

Fig. 8. Axial bony window CT scan demonstrating widening of the sphenopalatine fossa and
extension into the sphenoid.
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Fig. 9. T1-weighted MRI with gadolinium demonstrating the vascularized mass extending
into the pterygopalatine fossa.

topical vasoconstriction using 1:1000 adrenalin-soaked neuropatties for 10 minutes.
Then the anterior part of the nasal septum was infiltrated with xylocaine and adrenaline
(1:100,000).
The initial approach involved a complete left uncinectomy and wide maxillary antrostomy, exposing the entire posterior wall of the maxillary sinus. This was followed
by an anterior and posterior ethmoidectomy and opening of the sphenoid sinus with
removal of the ipsilateral middle turbinate to maximize tumor exposure. The posterior
wall of the maxillary sinus was then removed using a Kerrison punch and high-speed
diamond drill, exposing the maxillary artery, which was coagulated and clipped at this
point. The tumor was dissected by entering a submucosal subperiosteal plane and
lifted away from the underlying bony margins. Minor bleeding was controlled with
bipolar and monopolar diathermy and bony bleeding with a diamond drill. The infraorbital nerve was identified and preserved and the tumor completely isolated (Fig. 10).
The most difficult part of the tumor removal was its nasopharyngeal attachment, which
was removed with suction dissectors and monopolar diathermy. After complete tumor
dissection, the mass was too large to be removed via the nostril, so it was delivered
into the oral cavity and removed through the mouth. Hemostasis was achieved and
the septum was left intact throughout the case. The operative site was covered with
Spongostan and a Merocel pack was left in situ for 48 hours. After removal of the
pack, nasal airflow was excellent and no further bleeding occurred. The patient
made an unremarkable recovery with minimal complaints other than some minor nasal
obstruction secondary to nasal crusting. This resolved by the second week postoperatively. There were no other concerns and the patient remains recurrence-free.
Discussion

The prevalence of nasal obstruction in children is high. Allergic rhinitis, one of the most
common causes of nasal obstruction, is prevalent in around 29% of children age 13 to
14 years, giving some indication of how common a blocked and stuffy nose can be.21
Many doctors can be complacent in the face of a ‘‘stuffy’’ nose, but vigilance and
a thorough nasal examination is required whenever there is asymmetry, pain, unilateral
discharge, epistaxis, diploplia, a unilateral middle-ear effusion, or just progression in
the absence of other symptoms. Any unilateral polypoid mass should be regarded
as highly suspicious and the next step is always imaging to assess the vascularity
of the mass, its origin, communication with the brain or orbit, and any feature that
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Fig. 10. Clinical photograph taken at the end of the case demonstrating the infraorbital
nerve (at the end of the suction tube) and the wide surgical field postexcision.

may suggest malignancy. The classical features for a JNA include a highly vascular
mass arising at the sphenopalatine fossa. This mass usually—but not always—results
in widening of the fossa. There may be anterior displacement if the posterior maxillary
wall, often referred to as the Holman Miller sign, and widening of the pterygomaxillary
and the superior orbital fissures may be evident. There is no role for in office biopsy
even if the diagnosis is uncertain and the mass has the appearance of an inflammatory
polyp. There are various staging systems for JNA. The Radkowski classification accurately describes the clinical behavior and can be easily correlated with various surgical
approaches.22
As discussed, the surgical treatment for JNA can be open or endoscopic with
current evidence suggesting lower morbidity, reduced cost, and improved outcomes
with endoscopic approaches.11–14 Angiofibromas in the nasal cavity, with extension
into the sinuses, extension into pterygopalatine fossa, and limited extension into the
infratemporal fossa, can be removed endoscopically with a good success rate.23
Even with larger tumors, which may extend laterally into the infratemporal fossa,
surgeons have adapted novel endoscopic approaches to permit safe removal. A
two-surgeon technique with a transeptal approach for better leverage of the tumor
has facilitated the removal of more laterally displaced tumors.24 Similarly, endoscopic
removal of angiofibromas with early intracranial or intracavernous infiltration has been
described in an increasing number of case reports and case series.13,23,25,26 Large
tumors can be delivered through the mouth, as in our case, or reduced in size in
situ using a laser or a harmonic scalpel.27,28
REFERENCES

1. Giffoni SD, Cendes F, Valente M, et al. Midline facial defects with hypertelorism
and low-grade astrocytoma: a previously undescribed association. Cleft Palate
Craniofac J 2006;43:748–51.
2. Woodworth BA, Schlosser RJ, Faust RA, et al. Evolutions in the management of
congenital intranasal skull base defects. Arch Otolaryngol Head Neck Surg
2004;130:1283–8.
3. Hoving EW, Vermeij-Keers C. Frontoethmoidal encephaloceles, a study of their
pathogenesis. Pediatr Neurosurg 1997;27:246–56.

Pediatric Nasal Airway

4. Macfarlane R, Rutka JT, Armstrong D, et al. Encephaloceles of the anterior cranial
fossa. Pediatr Neurosurg 1995;23:148–58.
5. Hoving EW. Nasal encephaloceles. Childs Nerv Syst 2000;16:702–6.
6. Lanza DC, O’Brien DA, Kennedy DW. Endoscopic repair of cerebrospinal fluid
fistulae and encephaloceles. Laryngoscope 1996;106:1119–25.
7. Marshall AH, Jones NS, Robertson IJ. Endoscopic management of basal encephaloceles. J Laryngol Otol 2001;115:545–7.
8. Kanowitz SJ, Bernstein JM. Pediatric meningoencephaloceles and nasal obstruction: a case for endoscopic repair. Int J Pediatr Otorhinolaryngol 2006;70:
2087–92.
9. Hadad G, Bassagasteguy L, Carrau RL, et al. A novel reconstructive technique
after endoscopic expanded endonasal approaches: vascular pedicle nasoseptal
flap. Laryngoscope 2006;116:1882–6.
10. Stamm AC, Pignatari S, Vellutini E, et al. A novel approach allowing binostril work
to the sphenoid sinus. Otolaryngol Head Neck Surg 2008;138:531–2.
11. Yiotakis I, Eleftheriadou A, Davilis D, et al. Juvenile nasopharyngeal angiofibroma
stages I and II: a comparative study of surgical approaches. Int J Pediatr Otorhinolaryngol 2008;72:793–800.
12. Hofmann T, Bernal-Sprekelsen M, Koele W, et al. Endoscopic resection of juvenile
angiofibromas—long term results. Rhinology 2005;43:282–9.
13. Onerci TM, Yucel OT, Ogretmenoglu O. Endoscopic surgery in treatment of juvenile nasopharyngeal angiofibroma. Int J Pediatr Otorhinolaryngol 2003;67:
1219–25.
14. Pryor SG, Moore EJ, Kasperbauer JL. Endoscopic versus traditional approaches for
excision of juvenile nasopharyngeal angiofibroma. Laryngoscope 2005;115:1201–7.
15. Howard DJ, Lloyd G, Lund V. Recurrence and its avoidance in juvenile angiofibroma. Laryngoscope 2001;111:1509–11.
16. Glad H, Vainer B, Buchwald C, et al. Juvenile nasopharyngeal angiofibromas in
Denmark 1981–2003: diagnosis, incidence, and treatment. Acta Otolaryngol
2007;127:292–9.
17. Onerci M, Gumus K, Cil B, et al. A rare complication of embolization in juvenile
nasopharyngeal angiofibroma. Int J Pediatr Otorhinolaryngol 2005;69:423–8.
18. Fonseca AS, Vinhaes E, Boaventura V, et al. Surgical treatment of non-embolized
patients with nasoangiofibroma. Braz J Otorhinolaryngol 2008;74:583–7.
19. Borghei P, Baradaranfar MH, Borghei SH, et al. Transnasal endoscopic resection
of juvenile nasopharyngeal angiofibroma without preoperative embolization. Ear
Nose Throat J 2006;85:740–3, 746.
20. Andrade NA, Pinto JA, Nobrega Mde O, et al. Exclusively endoscopic surgery for
juvenile nasopharyngeal angiofibroma. Otolaryngol Head Neck Surg 2007;137:
492–6.
21. Asher MI, Montefort S, Bjorksten B, et al. Worldwide time trends in the prevalence
of symptoms of asthma, allergic rhinoconjunctivitis, and eczema in childhood:
ISAAC Phases One and Three Repeat Multicountry Cross-sectional Surveys.
Lancet 2006;368:733–43.
22. Radkowski D, McGill T, Healy GB, et al. Changes in staging and treatment. Arch
Otolaryngol Head Neck Surg 1996;122:122–9.
23. Wormald PJ, Van Hasselt A. Endoscopic removal of juvenile angiofibromas. Otolaryngol Head Neck Surg 2003;129:684–91.
24. Robinson S, Patel N, Wormald PJ. Endoscopic management of benign tumors extending into the infratemporal fossa: a two-surgeon transnasal approach. Laryngoscope 2005;115:1818–22.

397

398

Kalish et al

25. Nicolai P, Berlucchi M, Tomenzoli D, et al. Endoscopic surgery for juvenile angiofibroma: when and how. Laryngoscope 2003;113:775–82.
26. Roger G, Tran Ba Huy P, Froehlich P, et al. Exclusively endoscopic removal of
juvenile nasopharyngeal angiofibroma: trends and limits. Arch Otolaryngol
Head Neck Surg 2002;128:928–35.
27. Mair EA, Battiata A, Casler JD. Endoscopic laser-assisted excision of juvenile
nasopharyngeal angiofibromas. Arch Otolaryngol Head Neck Surg 2003;129:
454–9.
28. Chen MK, Tsai YL, Lee KW, et al. Strictly endoscopic and harmonic scalpel–assisted surgery of nasopharyngeal angiofibromas: eligible for advanced stage
tumors. Acta Otolaryngol 2006;126:1321–5.

