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ABSTRACT

INTRODUCTION: Isolated sphenoid opacification is a rare pathology. Unlike other sinusitis, the treatment
is most often surgical. Only few studies reporting the recurrence rates with long-term follow-ups are
available in the literature. In our experience, isolated sphenoid sinusitis tends to have a significant recur-
rence rate after a first surgical intervention. This study aims to describe our experience with patients
operated for isolated sphenoid sinusitis and to compare our reoperation and complication rates with
those reported in the literature.

METHODS: We conducted an electronic chart review of patients operated at the CHU de Québec between
2007 and 2018 for isolated sphenoid sinusitis.

RESULTS: 29 patients were analyzed. All patients had a sphenoidectomy with a transnasal approach. The
reoperation rate was 103% (3/29) and the mean recurrence time was 15 (9-26) months. Among the
patients reoperated, 2 patients had a fungus ball and one had a mucocele. Both patients with fungal balls
had reossification of their sphenoidal ostium whereas the patient with the mucocele rather had a mucosal
closure. No patient encountered any serious post-operative complication. Median duration of follow-up
was 44 months (IQR: 25-68) for the 29 patients analyzed in our study.

CONCLUSION: Reoperation rates reported in the literature are probably underestimated. Our series
emphasizes the importance of long-term follow-up for these pathologies. Highly inflammatory and
chronic conditions such as fungal diseases could be linked to an increase in the occurrence of relapses.

© 2021 The Authors. Published by Elsevier Ltd on behalf of [JS Publishing Group Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Isolated sphenoid opacification is a rare pathology that is
increasingly being described in the literature. Isolated sphenoid
sinusitis represents 1-2% of sinus infections [ 1]. The sphenoid sinus
is at the center of important structures: the dura mater, the pitu-
itary gland, the cavernous sinus, the internal carotid as well as
cranial nerves II, III, IV, V and VI [2]. The isolated involvement
of this sinus most often results in an insidious and atypical pre-
sentation. Symptoms include retro-orbital or vertex headaches,
naso-sinusal symptoms, decreased visual acuity, and diplopia [3].
When left untreated, isolated sphenoid pathologies can lead to seri-
ous complications such as permanent blindness, cavernous sinus
thrombosis or critical infections of the central nervous system [4,5].
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Unlike the treatment of other chronic rhinosinusitis, the treatment
ofisolated sphenoid opacification is mainly surgical [6]. Several sur-
gical techniques have been described to address the sphenoid sinus
withvariable reoperation rates. However, only a few studies report-
ing the recurrence rates with long-term follow-ups are available in
the literature. In our experience, isolated sphenoid sinusitis tends
to have a significant recurrence rate after a first surgical interven-
tion. This retrospective study aims to present our experience with
the treatment of isolated inflammatory pathologies of the sphenoid
sinus, and to describe recurrence, as well as complication rates for
surgically treated sphenoid sinusitis.

2. Patients and method

We retrospectively reviewed the charts of 34 patients over 18
years old who underwent surgical intervention for isolated sphe-
noid sinus disease between September 2007 and June 2017. All
patients were selected from the Hépital Enfant-Jésus, the Hopital
Saint-Sacrement and the Hopital Saint-Frangois d'Assise, three hos-
pitals affiliated to the CHU de Québec-Université Laval, a tertiary
academic referral center in Quebec City, Canada. The institu-
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Fig. 1. A. Identification of the superior turbinate, anterior aspect of the sphenoid and it’s natural ostium. B. Wide opening of the sphenoid ostium to the medial orbital wall

and the skull base in the superior portion using the Kerrison forceps or a drill.

tional ethics board of “CHU de Quebec” approved the study (study
number: 2018-4095). Only non-invasive inflammatory patholo-
gies, defined as non-specific bacterial rhinosinusitis, allergic fungal
rhinosinusitis, fungus balls and mucoceles were included in the
analysis. For each patient, demographic characteristics and clin-
ical characteristics were recorded. Demographic characteristics
included: gender, age at diagnosis, comorbidities and past sinus
surgery. Clinical characteristics included: symptoms at presen-
tation, medical treatment before intervention and underlying
pathologies. Pre-operative CT findings and post-operative CT find-
ings in cases of recurrences were also recorded. Surgical technique
used for all patients included in the study was a transnasal sphe-
noidectomy. All patients were operated by the senior author of
the manuscript, who is an otolaryngologist specialized in anterior
skull base surgery with over 15 years of experience. Criteria for
surgical intervention included mucoceles, fungus balls, presence of
intracranial complication at presentation, signs of chronic disease
on CT and persistent disease after 2 months of medical treatment.
Radiological signs of chronic inflammatory process were defined as
bone thickening, sclerosis or erosion. All diagnoses were confirmed
by pathologic and microbiologic analysis. Patients with extension
to other sinuses or with a follow-up period of less than 2 months
were excluded from this study. All patients were prescribed a
minimum of 6 months of nasal corticosteroid treatment postopera-
tively. The decision to maintain topical treatment beyond 6 months
was tailored to each patient based on clinical findings. Each medical
follow-up included a sinusoscopy. A local debridement through the
sphenoid opening was done when needed during follow-up visits.
A CT-scan was ordered on follow-up visits when there were clin-
ical signs of recurrence, such as apparent closure of the ostium or
refractory symptoms. In fact, all patients whose ostia were not visi-
ble during the examination with optic fiber rhinoscopy underwent
a control CT scan to rule out any recurrence. Major intra-operative
and post-operative complications were analyzed. Major complica-
tions included CSF leaks, major bleeding, cranial nerve injury, CNS
infections and intra-operative orbital trauma. Four patients were
excluded from analysis because they were lost to follow-up and
one was excluded because sphenoid sinus opacification was not
caused by an inflammatory pathology. 29 patients were included
in the final analysis. This case series was written in accordance with
the PROCESS guidelines [7].

3. Surgical technique

All procedures were performed endoscopically with a 3D intra-
operative navigation system. The anterior aspect of the sphenoid is
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Table 1

Inflammatory sphenoid pathologies.
Pathology No. of patients %
Chronic bacterial rhinosinusitis 11 379
Allergic fungal rhinosinusitis 3 103
Fungus Ball 11 379
Mucocele 4 138
Total 29 100

first identified with the upper turbinate laterally and the skull base
superiorly. Resection of the lower portion of the upper turbinate
is performed to improve the exposure if necessary. Mucosa of the
anterior wall of the sphenoid is cauterized and the natural ostium
is localized following the choanal arc. The ostium is opened with
straight forceps, and then enlarged inferomedially with a 2 mm
kerrison forceps or a drill in case of significant ossification (Fig. 1).
The anterior wall of the sphenoid is widely open to the medial wall
of the orbit, to the base of the skull above and to the floor of the
sphenoid below. Alarge opening of the anterior wall of the sphenoid
is obtained, joining the medial wall of the orbit laterally, the skull
base superiorly and the floor of the sphenoid inferiorly. The sinus
cavity is finally cleaned until visualization of healthy mucosa, and
then copiously irrigated with physiological saline.

4. Results

Our population was composed of 23 female and 6 male patients.
Median age at diagnosis was 639 years. 11 patients had a fun-
gus ball (379%), 9 had chronic bacterial rhinosinusitis (31%), 5
had allergic fungal rhinosinusitis (172%) and 4 had a mucocele
(138%). All patients were treated with a transnasal sphenoidec-
tomy. (Table 1) The most common presenting symptom was
headache (618%), mainly described as being retro-orbital or frontal.
Other initial symptoms included posterior nasal discharge (559%),
nasal obstruction (205%), facial numbness (147%), anosmia (5,9%),
decreased visual acuity (5,9%), diplopia (2,9%) or others (265%).
One patient presented with a cerebral abscess (3,4%). Nine patients
(31%) were incidentally diagnosed during imaging done in the
course of another investigation (Table 2). Resolution of cranial
nerve deficit was seen in all patients. No patient encountered any
serious post-operative complication. 3 of the 29 patients (103%,
95% Cl: 2.2-27.4%) had recurrences, which required reintervention
(Figs. 2,3 & 4). Of these, 1 of 4 patients with mucocele had a recur-
rence (25%,95% Cl: 0.6-80.6%) and 2 of 11 patients with fungus ball
had recurrences (18.2% 95% CI: 2.3%-51.8%). Mean time to recur-
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Table 2

Presenting symptoms.
Symptoms No. of patients %
Headache 21 618
Posterior nasal discharge 19 559
Nasal obstruction 7 205
Facial numbness 5 147
Anosmia 2 59
Decreased visual acuity 2 5,9
Diplopia 1 2,9
No symptoms 5 147
Others* 9 265

*Others : dizziness [4], dysgueusia [1], otalgia [1].

rence was 15 (8-26) months. Median duration of follow-up was
44 months (25-68 months of interquartile range (IQR)) for the 29
patients analyzed in our study. Only 3 patients had a follow-up
of less than 13 months, including 1 patient with a follow-up of 2
months only (Table 3).

5. Discussion

In our series, the majority of patients had intractable headaches
(628%) as chief complaint. Most patient described them as being
located at the retro-orbital, frontal or vertex region. The second
most frequently reported symptom was posterior nasal discharge
(559%) followed by other nasosinusal symptoms, such as nasal
obstruction (205%). These findings were similar to already pub-
lished data, with headaches reported to be present in 60-90%
of patients [8-11]. Cranial nerve deficits have been commonly
described with sphenoid neoplasm but are also possible in inflam-
matory sphenoid diseases. Prevalence from previously published
series ranges from 12 to 163% of patients [5,6]. In this regard, visual
symptoms have been frequently described [12]. Decrease in visual
acuity can be a result of inflammation or compression of the optic
nerve whereas the diplopia is rather explained by a compromise
of the trochlear, abducens or oculomotor nerves. In our study, only
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three patients (103%) presented with visual symptoms. Further-
more, involvement of the first or second branch of the trigeminal
nerve is also commonly described, which may result in facial numb-
ness or pain. In our study, a significantly higher proportion of
patients (148%) presented with this symptom when compared to
other series. Current literature is mostly retrospective and thor-
ough evaluation of cranial nerves is inconstant. This could lead to an
underestimation of the involvement of the trigeminal nerve in asso-
ciation with isolated sphenoidal sinusitis [3,5]. Finally, the disease
was significantly more prevalent in women with a female to male
ratio of 3.8:1. Median age at presentation was of 639 years. Both of
these findings correspond to previously published data [13,14].

Unlike other sinusitis, isolated sphenoid sinusitis is usually
treated surgically. Only few cases reported in the literature have
responded completely with medical treatment alone [15]. Surgi-
cal intervention is required for cases of mucoceles or fungus balls,
when there is a failure of a medical treatment for 6-8 weeks and
when sphenoid sinusitis presents with complications [6]. Signs
of chronic inflammatory process on computed tomography were
also considered to be a surgical criterion in our study. Endoscopic
transnasal sphenoidectomy is the preferred surgical technique for
inflammatory diseases isolated to the sphenoid sinus, whereas the
transethmoidal approach is frequently performed for cases of non-
isolated sinusitis or tumors of the sphenoid sinus [16,17]. Balloon
dilation of the natural sphenoid ostium has also been described
for sphenoid sinusitis [18]. However, more studies evaluating the
efficacy and safety profile of this procedure are needed. Given the
refractory nature of this pathology, a large sphenoidectomy was
undertaken on initial surgery to reduce the risk of postoperative
closure [19-24].

In our series, 3 patients had recurrence after their first surgical
intervention, with a recurrence rate of 103%. In all cases, patients
presented with pathologies known to be markedly inflammatory:
2 fungus balls and 1 mucocele. Chronic inflammatory diseases are
associated with significant bone remodelling, especially in muco-
cele and fungus balls [12]. Signs of important chronic inflammation,
such as ossification, bone sclerosis and erosions, were seen on

Fig. 2. 71 year-old female with right sphenoid fungus ball. A: initial CT scan showing right sphenoid fungus ball with hyperostosis and calcifications, B: recurrence of right

sphenoid fungus ball with ostial ossification.

Table 3
Recurrences.
Case Pathology Time to recurrence (months) Intra-operative findings
1 Fungus ball 26 Ossified ostium
3 Fungus Ball 9 Ossified ostium
4 Mucocele 8 Mucosal closure of the ostium

20
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Fig. 3. 82 year-old female with left sphenoid fungus ball. A: initial CT scan showing bone thickenings, calcifications with posterior wall dehiscence and clival erosion. B:

recurrence of left sphenoid fungus ball with ostial ossification.

Fig. 4. 53 year-old female with left sphenoid mucocele. A: initial CT scan showing complete opacification of the left sphenoid sinus. B: recurrence of opacification with

mucosal stenosis of the sphenoid ostium.

pre-operative CT in all of these 3 cases. Intra-operatively, reossi-
fication of the previously opened sphenoid ostium was seen in
both cases of fungus ball, whereas only mucosal closure was noted
with the mucocele recurrence. The significant reossification that
was noted in the recurrence case of fungus balls may be linked
to the highly inflammatory process of such pathologies. Also, in
both cases where there was a reossification, radiologic signs of
long-standing inflammation such as bone sclerosis was far more
significant than the other cases described in our series. This sug-
gests that the level ofinflammation of the underlying pathology and
the duration of inflammation could be predictive factors for recur-
rence. Unfortunately, our study is underpowered to statistically
prove such a hypothesis. Reossification of the surgically widened
ostium has been previously described, but predictors of such cases
remain unknown [21,25]. Further studies regarding the recurrence
of chronic inflammatory disease of sphenoid sinusitis are needed
to better understand the causes of such recurrences and to bet-
ter address the pathology itself. It is also important to note that
recurrences may occur late, which has been the case in our study.
Mean time to recurrence was 15 months (8-26 months). Recur-
rence rate of inflammatory sphenoid sinus disease varies greatly in
the literature, ranging from 0 to 20.8% [1,8,14,15,22,26-37]. Many
authors have reported a high percentage of recurrences and reossi-
fication of the surgically opened sphenoid ostium. In their series

21

of 96 patients with isolated sphenoid disease, Yu et al. reported
reossification of 21 sphenoid ostium, of which 9 patients required
reintervention [37]. Martin et al. reported a recurrence rate of 10.5%
(2/19), with recurrences occurring as late as 6 years postoperatively
[8]. Cakmak et al. had 13 recurrent cases out of 112 inflamma-
tory sphenoid sinus diseases. In this study, 6 bacterial sinusitis
recurred between 4 months to 8 years of follow-up, 5 mucoce-
les recurred between 3 months to 7 years and 2 fungal diseases
recurred between 1-2 months after the first surgery [36]. Rosen
et al. published a series of 17 patients with isolated lesions of the
sphenoid sinus that were treated surgically. 3 of these patients
had a sphenoidal ostium closure after six months of follow-up
[38]. Leroux et al. reported 4 reinterventions for sphenoid ostium
reossification in a case series of 24 patients [22]. In 2005, Casteln-
uovo et al. reported 28 patients operated for isolated inflammatory
pathologies of the sphenoid sinus, 3 patients (107%) needed re-
intervention. Mean time to recurrence was not specified, but all
patients were followed over many years [24]. Massoubre et al.
published a large series in 2016, with 79 patients operated for iso-
lated inflammatory pathology of the sphenoid sinus. In this series, 8
patients required one or more reintervention, resulting in a recur-
rence rate of 10% [23]. This study is particularly relevant because it
demonstrates the refractory character of inflammatory pathologies
of the sphenoid sinus, with some patient requiring surgical inter-
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vention on 3 different occasions for recurrent sphenoid disease.
However, many groups have presented series of patients with sur-
gically treated isolated sphenoidal sinusitis for which recurrence
rates were much smaller or even null [1,26-32]. One of the reasons
that may explain the difference between these low reported recur-
rence rates is the duration of follow-up. Indeed, several of these
series have follow-up periods of less than 2 years and sometimes
even less than 1 year. Also, many of these series have small number
of patients, which can underestimate the recurrence rate due to a
lack of statistical power. In our study, the median follow-up period
was 44 months; a long enough follow-up period to adequately
estimate the rate of recurrences. Furthermore, some series carried
postoperative follow-up with telephonic encounters. Since recur-
rences may be asymptomatic, cases may be missed and therefore
recurrence rate from these series are not interpretable [26,27].

Facing our cases of recurrences, we aimed to improve our sur-
gical technique. In all three cases of reintervention, re-opening of
the sphenoid ostium was performed. A merogel soaked in triam-
cinolone (kenalog) was also left in place and removed after two
weeks with the intention of decreasing local scarring and limiting
the inflammatory process. Other alternative techniques have been
described in the literature for cases of refractory sphenoid patholo-
gies. Among others, marsupialisation and nasalization, also called
the “drill-out” procedure, were previously described [19,21,25].
The rationale of both these interventions is to obtain maximal expo-
sure of the sphenoid cavity. Nonetheless, these techniques require
more extensive dissections and may be associated with higher risk
for surgical complications.

Because of its contiguity with many important structures, sur-
gical treatment of sphenoid sinusitis is not without risk. Major
complications such as CSF leaks, massive haemorrhage, CNS infec-
tions and orbital trauma have been reported [5]. In this matter, our
study compares to the already published data with 0% of major
complications. Indeed, Moss et al. reported a complication rate
ranging from 0.1-3.2% for endoscopic surgical approaches of the
sphenoid sinus in their meta-analysis [5].

Our study of course has some limitations. First, our case series is
meant to be descriptive and no definitive conclusions can be drawn
from it given the absence of statistically significant results. Further-
more, 2 patients had a follow-up of less than 6 months. Among the
last 2 patients with a shorter postoperative follow-up, one died
from another cause before his second follow-up, while the other
chose to be followed by his general otolaryngologist. This may have
led to an underestimation in the number of recurrences.

6. Conclusion

In conclusion, we believe that recurrence rates reported in sev-
eral studies might be underestimated. The too brief follow-up
periods or too small number of patients in many case series could
explain this underestimation. Our study therefore emphasizes the
importance of long-term follow-up in cases of inflammatory dis-
eases of the sphenoid sinus. Refractory cases have been reported
in many series and late recurrences are not uncommon. As of now,
there is no clear predictor of recurrences of sphenoid sinusitis after
surgical treatment. Our observations lead us to wonder if the pres-
ence of marked chronic inflammation, as found in fungal diseases,
could be a potential predictive factor of recurrence. Given the few
studies of importance on the subject and the lack of guidelines
governing the management of this pathology, it seems essential
to contribute to the current literature by publishing our local expe-
rience. Adding new data to the present literature is paramount in
understanding the causes of treatment failure and ultimately find-
ing a better way to treat this pathology. Further studies, such as
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case-control studies, are needed to better understand the predictive
factors of refractory inflammatory disease of the sphenoid sinus.
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