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Access to the crista galli and the foramen caecum in nasal 

dermal sinus cysts – 

lessons learned in a single tertiary care centre*

Summary

Objective: Several surgical techniques have been suggested for the treatment of nasal dermal sinus cysts (NDSC). We have used 

several different techniques and have developed a minimally invasive approach. The aim of this study is to describe the evolution 

to this approach and compare the results with those achieved with our experience of more traditional techniques.

Methodology/Principal: A retrospective data collection of patients with NDSC presenting to our clinic between 1998 and 2012 

was performed. We initially performed external approaches as outlined elsewhere. With an increasing number of young children 

requiring surgery, the technique was modified to a less invasive form. This new approach starts with mobilisation of the pit via a 

tiny skin incision. An open rhinoplasty approach is used to follow the fistula on the nasal bone. Once the fistula passes underneath 

the nasal bone, an endoscopic endonasal approach is used. Following the fistula cranially, the area of the foramen caecum can be 

identified.

Results: Twelve out of 15 patients (80%) were treated surgically. The transfacial, coronal subcranial and minimally invasive ap-

proach was used in 3 (25%), 4 (33%) and 5 patients (42%), respectively. Radical resection was achieved in all patients. Cosmetic 

problems were present in all patients undergoing a transfacial and in half of the patients after the coronal subcranial approach. 

Patients treated by the minimally invasive technique remained without sequelae.

Conclusion: The minimally invasive approach enables a perfect exposure of the fistula up to the crista galli and provides less 

morbidity and better cosmetic results than the transfacial and subcranial approach.
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Introduction

Congenital nasal midline masses occur in 1 in 20,000 to 40,000 

live births and can be divided according to their origin into 

ectodermal and neuroectodermal forms (1-3). Neuroectodermal 

forms include meningoceles, meningoencephaloceles and nasal 

gliomas. Ectodermal forms include nasal dermoids and nasal 

dermal sinus cysts (NDSC). NDSC are defined as nasal dermal 

cysts associated with a sinus tract and a pit in the midline of the 

nasal dorsum or columella (4). Accordingly, the term NDSC inclu-

des both items “sinus” and “cysts”. In contrast, nasal dermoids are 

cystic lesions without a pit. They are treated by direct excision or 

an open rhinoplasty approach (5-9). The approach for NDSC is still 

controversial. Several techniques have been suggested, inclu-

ding transfacial, open rhinoplasty and coronal approaches (5, 8-14). 

Exposure and removal of the entire NDSC is the cornerstone of 
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a successful treatment. As standard techniques cause signifi cant 

sequelae like visible scarring and signifi cant blood loss especi-

ally in children, we have attempted to develop a less invasive 

technique. The objective of this study is to outline the evolution 

of the approaches to the crista galli and our eff orts to minimize 

the sequelae (15-18). A minimally invasive approach to the crista 

galli and foramen caecum is described.

Materials and methods

Charts, CT and MRI scans of patients seen between 1998 and 

2012 were retrospectively reviewed. Patients suff ering from 

congenital nasal midline masses other than NDSC (e.g. nasal 

dermoids, nasal meningoceles and meningoencephaloceles) 

were excluded. Patients’ data and symptoms were recorded 

(Table 1). All patients underwent radiological examination by 

computed tomography (CT). Intracranial extension of the NDSC 

was expected if the CT showed an enlarged foramen caecum 

and/or a bifi d crista galli (Figure 1). Magnetic resonance imaging 

(MRI) was added to depict the relation of the fi stula with the 

anterior cranial fossa dura (Figure 2). Prophylactic perioperative 

cefuroxim was administered intravenously for the fi rst 24 hours 

and then continued orally for another 5 days.

The transfacial approach

Up to 1999, patients with NDSC underwent a transfacial ap-

proach (18). This technique starts with a Lynch incision, which 

is extended onto the nasal dorsum to the pit. By extracapsular 

dissection, the entire NDSC is excised. Osteotomies of the nasal 

bones became necessary in cases where the fi stula had to be 

followed underneath the nasal bones. Similarly, osteotomies of 

the frontal bone were performed to follow the fi stula up to the 

foramen caecum and crista galli. 

The coronal subcranial approach

Due to visible scarring requiring surgical revision, the technique 

was modifi ed to avoid facial incisions. From 2000 to 2006, the 

patient’s characteristics clinical symptoms imaging surgery follow-up

sex age at 

dx

dx recurrent 

infections

cosmetic 

disturbances

CT/MRI age at 

surgery

approach discharge 

(days 

postop.)

sequelae revi-

sion

time 

(yrs)

re-

cur-

rence

M 2.3 NDSC yes no CT/MRI 2.5 transfacial 5 scarring scar 

revision

10.7 no

F 8.0 NDSC meningitis no CT/MRI 8.7 transfacial 6 scarring 

cephalgia

scar 

revision

12.4 no

M 1.2 NDSC yes no CT/MRI 1.2 transfacial 5 scarring no 10.0 no

M 3.0 NDSC no yes CT/MRI 7.1 coronal 

subcranial

2 alopecia, 

scarring

scar 

revision

2.0 no

M 1.9 NDSC no no CT surgery not performed no

F 13.8 NDSC no yes CT/MRI 15.5 coronal 

subcranial

4 no no 9.5 no

M 2.1 NDSC yes no CT/MRI 2.9 coronal 

subcranial

3 no no 0.9 no

M 0.8 NDSC no no CT surgery not performed no

M 1.1 NDSC yes no CT/MRI 5.7 coronal 

subcranial

1 no no 0.4 no

M 8.5 NDSC no no CT surgery not performed no

M 0.3 NDSC yes yes CT/MRI 3.2 minimally 

invasive

3 no no 1.0 no

F 2.8 NDSC yes no CT/MRI 8.1 minimally 

invasive

1 no no 1.0 no

M 1.0 NDSC yes no CT/MRI 7.4 minimally 

invasive

1 no no 0.6 no

M 29.0 NDSC no yes CT/MRI 29.2 minimally 

invasive

1 no no 0.3 no

F 1.0 NDSC yes yes CT/MRI 12.5 minimally 

invasive

1 no no 0.1 no

Table 1. Patients characteristics. 
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coronal subcranial approach became our standard (18). This tech-

nique starts with a mobilisation of the pit using small incisions. 

The cyst or sinus tract is mobilised by extracapsular dissection 

cranially as far as possible. To expose the most cranial portion, 

a coronal subcranial access down to the nasal dorsum was 

performed to identify the upper part of the mobilised fi stula. 

Depending on whether the fi stula continued in or underneath 

the nasal bone, osteotomies of the latter were performed. Fol-

lowing the fi stula further up to the foramen caecum and crista 

galli, the inferior portions of the frontal bone had to be removed 

either using osteotomies or diamond drills (18).

The minimally invasive approach

Similarly to the coronal subcranial approach, the combined 

endoscopic approach to the crista galli starts with mobilisation 

of the pit via a tiny skin incision and extracapsular dissection of 

the cyst or sinus on the nasal dorsum. Subsequently, an open 

rhinoplasty (transcolumellar) approach is performed to follow 

the fi stula more cranially. This allows dissection of the fi stula 

along the nasal dorsum up to the point where the fi stula runs 

underneath or within the nasal bone (Figures 3 and 4). The more 

cranially located parts of the fi stula are approached using an 

endonasal approach. This endoscopic dissection starts with a 

standard septoplasty technique. After a hemitransfi xion incision, 

Figure 1.  Axial slide of a CT scan showing the typical findings of an 

enlarged foramen caecum (white arrow) and a bifid crista galli (black 

arrow).

Figure 2. T2-weighted MRI indicating the close relationship of the fistula 

tract (white arrow) to the anterior cranial fossa dura. 

Figure 3. Intraoperative image, whereas the black arrow is indicating 

the bony nasal dorsum. The perforation of the nasal bones by the fistula 

tract is visible (white arrow). 

Figure 4.  Three-dimensional CT reconstruction on which the perforation 

of the nasal bones (white arrow) is visible.
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the septal mucoperichondrium is mobilised up to the nasal 

dome. This allows identifi cation of the fi stula underneath the na-

sal bone and the fi stula to be followed cranially up to the crista 

galli and the foramen caecum (Figure 5). Following the fi stula 

cranially by extracapsular dissection, the area of the foramen 

caecum can be identifi ed (Figure 6). Usually a collateral vein is 

found running through the foramen. If the foramen caecum is 

large, the pulsating anterior cranial fossa dura can be identifi ed 

(Figure 7). The bone at the inferior and posterior edge of the 

foramen represents the anterior and inferior portion of the crista 

galli. Anteriorly and superiorly, the bony edge represents the 

bony groove of the superior sagittal sinus. In cases where the 

sinus tract went through the foramen caecum, the latter was 

slightly enlarged to expose the adjacent dura. None of the pa-

tients had a dural defect with CSF rhinorrhea. To cover the fora-

men caecum, the endonasal lining (i.e. the mucoperichondrium 

and mucoperiosteum) was mobilised and was swung back in its 

original position. To keep it in place, a resorbable packing with 

SpongostanTM (Johnson & Johnson Medical, Norderstedt, Ger-

many) was applied. Although not required in our series, dural 

sealing can be performed as described elsewhere (19). Standard 

wound closure for septoplasty and open rhinoplasty is used.

Results

Between 1998 and 2012, 15 patients with NDSC presented to 

our hospital. Their characteristics are listed in Table 1. Mean age 

at diagnosis was 4.4 years (0.1 – 29.0 years). All patients presen-

ted with a pit on the nasal dorsum. Clinical symptoms leading 

to the diagnosis of a NDSC were cosmetic disturbances because 

of a mass on the nasal dorsum in 5 patients (33%), recurrent 

suppurative infections of the fi stula tract in 8 patients (53%) and 

recurrent meningitis in 1 patient (7%). The patient presenting 

with recurrent meningitis had two previous incomplete NDSC 

resections at another institution. CT examination was perfor-

med in all patients and MRI examination in the 12 symptomatic 

patients (80%) undergoing surgery. Surgery was performed at a 

mean age of 8.7 years (1.2 – 29.2 years). The transfacial, coronal 

subcranial and combined endoscopic approach was used in 3 

(25%), 4 (33%) and 5 patients (42%), respectively. Radical resec-

tion was achieved in all patients no matter which technique was 

used. None of the patients needed blood transfusions intra- or 

postoperatively. Suture removal had to be performed in general 

anaesthesia in all 3 patients with a transfacial and in 1 patient 

(25%) with the coronal subcranial approach.

Signifi cant scarring was present in 5 patients (42%) of whom 3 

patients (25%) underwent a transfacial approach and 2 (17%) 

a coronal subfrontal approach. Within our series, none of the 

patients presented with CSF-rhinorrhea. Only one girl (second 

patient in Table 1) developed recurrent meningitis after two 

incomplete transfacial resections of the fi stula. Two (67%) of the 

3 patients with scarring after the transfacial approach required 

scar revision, one (33%) of these patients furthermore suff ered 

from chronic headaches. Two patients (50%) after coronal sub-

cranial approach suff ered from a small area of alopecia on the 

scalp (Figure 8), which was surgically revised in one case (25%). 

The small area of alopecia was due to a thermal injury caused by 

the diathermy dissection, which was abandoned consequently.

At a mean follow up of 4.1 years (0.1 – 12.4 years), none of the 

patients had recurrent disease.

Discussion

Defi nition of NDSC 

Most publications on NDSC are case reports, small series of 

patients or reviews (5,10,12-14,20). Larger published series either com-

bined ectodermal and neuroectodermal masses or they sum-

marized diff erent malformations under the label of NDSC (8,9,11). 

PubMed searching identifi ed only three papers discussing the 

endoscopic treatment of NDSC (15-17), while other articles focused 

Figure 5. The black arrow is indicating the nasal bones shown from 

underneath. Identification of the fistula (white arrow) underneath the 

nasal bones at its place of perforation.

Figure 6. Intraoperative endoscopic image of the region of the foramen 

caecum (white arrow).



51

Minimally invasive treatment of nasal dermal sinus cysts

on nasal dermoids (21-23). However, before the surgical approach 

of choice is described, we must fi rst precisely defi ne the disease. 

Our study only includes patients with a pathognomic pit on the 

nasal dorsum, the columella or the upper lip connected with a 

sinus tract with cystic enlargement running cranially up to the 

foramen caecum as described by Session et al. (4,18).

Historical background of the surgical technique

Some 30 years ago Pollock fi rst attempted to systematically 

defi ne criteria as to when to use which approach for nasal 

dermoids and NDSC (24). He argued that the chosen approach 

should allow access to all midline cysts and enable lateral and 

medial osteotomies. Furthermore, it should be possible to repair 

cribriform defects and to reconstruct the nasal dorsum. Finally, 

the approach should be cosmetically acceptable and lead to 

minimal scarring. He described three approaches, which he felt 

fulfi lled these criteria: the transverse rhinotomy, the vertical 

zig-zag rhinotomy and the tripod-eversion rhinotomy. All of 

these are transfacial techniques included the potential risk for 

cosmetically unacceptable scarring requiring revision.

Radical removal of the entire fi stula is the cornerstone of any 

treatment of NDSC. No matter what kind of approach is used, 

the technique must enable exposure of the critical area of 

the foramen caecum and crista galli. In terms of exposing the 

malformation, its radical resection and the long-term outcome, 

both the transfacial approach and the coronal subcranial ap-

proach are adequate. However, even if incisions in the transfacial 

approach are done along the aesthetic units, visible scarring 

requiring revision surgery remains a signifi cant problem. This 

problem could be signifi cantly reduced by introducing the 

coronal subcranial approach. In a prior study, we demonstrated 

that this approach is feasible even in small children (18). Despite 

its feasibility, the morbidity of this approach still remained high. 

The duration of the operation was higher than the time required 

for a transfacial approach. Furthermore, the large galea fl ap and 

osteotomies of the frontal bone carried the risk of a haemodyna-

mic relevant blood loss requiring transfusion. From an aesthetic 

point of view, the potential need of osteotomies in a growing 

skull is problematic and carries the risk to cause signifi cant disfi -

gurement of the nose, the face or the profi le. 

Lessons learned - why we changed the surgical approach

We aimed to show the evolution of the techniques towards 

minimally disruptive endoscopic techniques. Fortunately, ad-

vances in endoscopic surgery of the frontal skull base allow an 

elegant approach to the crista galli and the feasibility of these 

techniques in small children has been demonstrated recently (25-

27).  In recent years, we were confronted with some small children 

younger than 6 years of age in whom surgery was indicated. 

Facing the potential blood loss due to the subcranial access or 

visible scarring using the transfacial technique, we were forced 

to fi nd other techniques to operate on smaller children. An 

advantage of our minimally invasive technique is signifi cantly 

less blood loss in comparison to all coronal subcranial access 

procedures. A further important advantage is that the entire 

fi stula can be exposed avoiding any osteotomies of the nasal 

bone. Osteotomies of the facial skeleton potentially may infl uen-

ce midfacial growth (in particular the nose), which may become 

evident many years after surgery. 

Blood loss was the main reason why we convinced parents to 

delay surgery until the age of approximately 8 years whenever 

possible. In addition, we found some signifi cant alopecia using 

the coronal incision. The transfacial approach was much less 

associated with signifi cant blood loss. However, according to 

our experience with high risk of permanent visible scarring, this 

technique was no longer an option. 

None of our patients had a dural defect with CSF rhinorrhea. 

However, because of the few cases treated by the minimally in-

Figure 7. Endoscopic imaging showing the region of the foramen cae-

cum with the anterior cranial fossa dura (white arrow).

Figure 8. Small alopecia of the scalp in a patient after the coronal subcra-

nial approach.
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vasive technique until now, it is not possible to calculate the risk 

of a postoperative CSF leak. Regarding unpublished data and 

our experiences with reconstruction of dural defects of similar 

topography and extent, we estimate the risk of a postoperative 

CSF leak to be low. Whether the minimal invasive technique will 

be the surgical technique of choice will have to be proven with 

larger series and longer follow-up. Similar surgical techniques 

were proposed by Weiss et al. (17) and Schuster et al. (15). 

The role of pre-operative imaging

It has to be taken into account that all patients with NDSC 

potentially have intracranial extension as has been shown on 

pre-operative imaging studies (3,8,11). Radiologically, direct signs 

of intracranial extension include visible intracranial contents or 

signal alterations. Indirect signs include radiological findings of a 

bifid or deformed crista galli, an enlarged foramen caecum and/

or a dehiscence in cribriform plate (11,28).

Conclusions

The minimally invasive combined endoscopic approach enables 

good exposure of the entire fistula from the nasal pit up to the 

crista galli and provides excellent cosmetic results, limiting 

external incisions to an absolute minimum and avoiding osteo-

tomies of the nasal and the frontal bone. Further studies with 

larger numbers of patients and a longer follow-up are needed to 

examine the long-term results of the new approach.
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