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INTRODUCTION:  Chronic  maxillary  atelectasis  (CMA)  is traditionally  described  as  a  rare,  acquired  condi-
tion  of  persistent  and  progressive  antral  wall  collapse  causing  a  reduction  in  maxillary  sinus  volume.  In
a handful  of cases,  CMA  has  been  identified  in  patients  with  previously  normal  computed  tomography
(CT)  imaging.  However,  maxillary  atelectasis  occurring  rapidly  after  pituitary  surgery,  despite  a  normal
pre-operative  CT  scan,  has  not  previously  been  described  in the  literature.
PRESENTATION  OF  CASE:  A  29-year-old  male  presented  two  months  post endoscopic  transnasal,
transsphenoidal  excision  of a  Rathke’s  cleft  cyst  with  facial  pain  and  pressure,  unresponsive  to  medi-
cal  treatment.  CT of the paranasal  sinuses  at five  months  post-operatively  demonstrated  evidence  of  a
left CMA,  which  was  not  present  on  pre-operative  imaging.  He  underwent  endoscopic  uncinectomy  and
middle  meatal  antrostomy  with  complete  resolution  of  symptoms.
DISCUSSION:  To  our  knowledge,  this  is the  first  case  in the  literature  describing  acute  development  of  max-
illary  atelectasis.  While  lateralisation  of  the  middle  turbinate  causing  ostiomeatal  obstruction  may  lead
to sinus  atelectasis,  it is typically  a slow  process  and often  seen in the  context  of  chronic  disease.  Review

of  the  literature  demonstrates  six  cases  of  documented  rapid-onset  atelectasis  of maxillary  sinuses.  Four
of these  cases  were  post-operative,  with  one  involving  direct  surgery  on  the affected  sinus.
CONCLUSION:  This  case  represents  the first  in  the literature  of  acute,  post-operative  unilateral  maxillary
atelectasis  following  pituitary  surgery,  where  the affected  sinus  was  not  directly  involved  in  the  initial
operation.  Consideration  should  be made  to  incorporate  acute  cases  into  the  current  classification  system.

© 2020  Published  by  Elsevier  Ltd on  behalf  of IJS Publishing  Group  Ltd.  This  is  an  open  access  article
under  the CC BY license  (http://creativecommons.org/licenses/by/4.0/).
. Introduction

Maxillary atelectasis is a rare condition that describes a reduc-
ion in the volume of the maxillary sinus secondary to inward
owing of the antral walls. It was first reported in 1964 by
ontgomery [1] and has traditionally been characterised as an

cquired condition that follows a chronic, indolent course, lead-
ng to the term chronic maxillary atelectasis (CMA). The condition
as since been classified into three stages based on gradual and
rogressive features: stage I is a membranous deformity char-
cterised by lateralisation of the posterior maxillary fontanelle;
tage II is a bony deformity with inward bowing of one or more
sseous walls; and stage III presents clinically with enophthalmos,
Please cite this article in press as: J.P.K. Ho, et al., A case of acute unilat
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ypoglobus and/or midfacial deformity [2]. Silent sinus syndrome
SSS) is a subtype of stage III CMA, characterised by sponta-
eous enophthalmos, hypoglobus and radiographic evidence of
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maxillary sinus atelectasis in the absence of sinonasal signs or
symptoms. The indolent and often asymptomatic course of disease,
combined with its relatively low prevalence and requirement for
radiologic diagnosis, makes CMA  a relatively uncommon pathol-
ogy.

It is believed that most patients with maxillary atelectasis
remain in a subclinical state for months to years, however few
studies have been performed to clarify the specific time course
of disease. In the English literature there are only six reported
cases of patients with normal initial CT scans and subsequent
scans demonstrating maxillary atelectasis over a documented
period of time (between three months and twelve months)
[3–8].

We present the first reported case of the development of
maxillary atelectasis within five months following endoscopic
pituitary surgery, managed at a tertiary public Australasian hos-
pital. This case supports the notion that acquired maxillary
eral maxillary atelectasis following endoscopic pituitary surgery,

atelectasis may  occur more acutely than previously believed.
This case report is reported in line with the SCARE criteria
[9].
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Fig. 1. Coronal slice of the paranasal sinuses prior to pituitary surgery demonstrat-
ing  only a mild right sided nasal septal deviation and no other significant paranasal
s
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the accepted standard of care and long-term cure of the pathol-
inus pathology.

. Presentation of case

A 29-year-old man  presented two months following endoscopic
ransnasal, transsphenoidal excision of a Rathke’s cleft cyst of the
ituitary gland with symptoms of bilateral facial pain and pressure
s well as a dull frontal headache. He had no other significant past
edical history. The initial diagnosis of a pituitary lesion was made

n imaging after he presented with headaches and nasal obstruc-
ion. There was a previous history of nasal trauma and rhinoplasty,
lsewhere. He was noted to have a persistent right septal deviation
nd unremarkable sinus anatomy on CT (Fig. 1). The pituitary proce-
ure had been uneventful, employing an endoscopic approach with

nitial lateralisation of the middle turbinates and partial excision of
he superior turbinates to improve access. At the conclusion of the
ase, the right septal deviation was corrected, a right nasoseptal flap
as used to close the sphenoid defect and the middle turbinates
ere returned to their medial position. The uncinates and antral

stia were otherwise not involved in the procedure. Silastic septal
plints were left in-situ for 4 weeks, in view of his right nasoseptal
ap.

Two months post-operatively the patient presented complain-
ng of bilateral facial pressure when leaning forward. He was
ommenced on a trial of medical management directed toward the
inuses, including oral and intranasal steroids, macrolide antibi-
tics and saline rinses and asked to return with a new CT scan.
espite an initial improvement with medication, his facial pain

ecurred and he re-presented at five months post-operatively.
Nasendoscopic examination showed lateralisation of the left

ncinate process. A CT scan of the paranasal sinuses demonstrated
omplete left maxillary opacification and lateralisation of the unci-
ate process and lateral nasal wall (Fig. 2). The remaining sinuses
ere unremarkable. These findings were not present on a CT per-

ormed 2 weeks prior to the initial pituitary surgery.
The patient proceeded to endoscopic sinus surgery with left

ncinectomy and antrostomy, performed by a tertiary fellowship
rained rhinologist. Thick mucous was drained from the atelectatic
eft antrum. The patient was asked to perform regular saline nasal
ouching until final outpatient review.
Please cite this article in press as: J.P.K. Ho, et al., A case of acute unilat
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At 2 months post-operatively, the patient reported symptom
esolution, and nasendoscopic examination demonstrated a widely
atent maxillary sinus ostium. A further follow-up appointment at
Fig. 2. Coronal slice of the paranasal sinuses of the same patient demonstrating
interval development of stage 2 maxillary atelectasis following pituitary surgery.

5 months post-operatively demonstrated no evidence of symptom
recurrence.

3. Discussion

This case report describes symptoms suggestive of maxillary
atelectasis within 2 months following endoscopic pituitary surgery
with demonstrable radiological changes over a six month period.
This presentation challenges the notion that chronic maxillary
atelectasis, as implied by its name, always carries a chronic and
indolent course. A small number of previous cases described in
the literature that have reported development of maxillary atelec-
tasis within 3–12 months also appear to support this theory
[3–8].

The development of spontaneous enophthalmos secondary
to maxillary atelectasis following functional endoscopic sinus
surgery (FESS) was  first reported in 2004 [3]. In that report, the
patient developed symptoms three months post-operatively. A
pre-operative CT demonstrated a normal left maxillary sinus with
symmetrical maxillary sinuses and orbital floors with patent ostia.
The repeat CT of the paranasal sinuses demonstrated opacification
of the left maxillary sinus with a descending orbital floor and a
medially bowing posterior lateral wall. These findings suggest that
the patient developed maxillary atelectasis within a three-month
period following endoscopic sinus surgery. Subsequent studies
have since been published demonstrating acute development of
maxillary atelectasis both in the context of recent surgery and
occurring de novo (Table 1) [4–8].

The aetiology of maxillary atelectasis is believed to be due to
maxillary ostiomeatal complex obstruction resulting in resorp-
tion of sinus mucosal gas and the development of negative
intra-sinus pressure gradients. Consequently, there is remod-
elling and demineralisation of the bone, causing subsequent
thinning and inward bowing of the maxillary sinus walls. This
results in a persistent and progressive reduction in maxillary
sinus volume and antral wall collapse [2,10,11]. Although max-
illary atelectasis is widely reported in the literature as being
a chronic condition, several case reports have documented the
development of clinical and radiological signs of maxillary atelec-
tasis within twelve months, thus challenging this traditional
description. Restoring ostiomeatal airflow in maxillary atelecta-
sis, typically via an endoscopic uncinectomy and antrostomy is
eral maxillary atelectasis following endoscopic pituitary surgery,

ogy.
The reports of maxillary atelectasis following surgical interven-

tion indicate that obstruction of the ostiomeatal complex may  be

https://doi.org/10.1016/j.ijscr.2019.12.041
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Table 1
Summary table demonstrating the published literature on rapid development of maxillary atelectasis in the context of both recent sinonasal surgery and spontaneously.

Case Time to development Details

Following previous sinus surgery
Wu  et al. [3], 2004 3 months Development of spontaneous enophthalmos with CT demonstrating left maxillary sinus opacification,

descending orbital floor and medially bowing lateral wall, following functional endoscopic sinus surgery
Jung  and Gray [4],

2012
6  months Development of left eye enophthalmos following septoplasty and outfracture of the inferior turbinates

Ferri  et al. [5], 2012 4 months Initially diagnosed with hypoplastic and opacified left sided maxillary sinus with depression of the orbital
floor and lateralised uncinate process, with a normal right sided maxillary sinus
Following endoscopic left uncinectomy, antrostomy and orbital floor reconstruction, evidence of RIGHT
sided silent sinus syndrome.

Without previous sinus surgery
Eto et al. [6], 1995 12 months Spontaneous development of right silent sinus syndrome despite MRI  prior showing normal maxillary sinus
Elkhatib and House [7],
2017

11 months Initial left periorbital and retro-orbital pain with nasal obstruction, with no radiological findings on CT and
subsequent resolution of symptoms.
Representation with repeat CT demonstrating left Stage II CMA
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[6] A. Ferri, T. Ferri, E. Sesenna, Bilateral silent sinus syndrome: case report and
surgical solution, J. Oral Maxillofac. Surg. 70 (1) (2012) e103–e106.

[7] R.T. Eto, J.M. House, Enophthalmos, a sequela of maxillary sinusitis, Am.  J.
Neuroradiol. 16 (4) (1995) 939–941.
atrogenic in nature. This may  be due to instrument trauma intra-
peratively or lateralisation of the middle turbinate or uncinate
rocess. The formation of nasal adhesions may  also cause obstruc-
ion of the ostiomeatal complex [5].

In our case, the left maxillary ostium and uncinate were not
irectly involved in the initial procedure. It is unclear as to whether
he procedure triggered the pathophysiological process leading to

axillary atelectasis. We  speculate that lateralisation of the middle
urbinate or the use of septal splints may  possibly have contributed
o ostium obstruction. Our case represents the first report in the
iterature of maxillary atelectasis occurring a few months following
ituitary surgery in a previously normal sinus.

. Conclusion

Maxillary atelectasis is traditionally described as a chronic,
rogressive entity. We report a case of a patient who  devel-
ped radiological evidence of left maxillary atelectasis within six
onths following endoscopic transnasal transsphenoidal pituitary

urgery. We  therefore challenge the ‘chronic’ nature in traditional
escriptions of maxillary atelectasis. Surgeons should be made
ware of the potential risk of post-operative maxillary atelecta-
is when performing any sinonasal surgery, even if the maxillary
inus is not specifically addressed. Further research into this con-
ition is required in order to assess the need to incorporate acute
ases into the current classification system of maxillary atelecta-
is, and to determine what the specific causes of acute atelectasis
re.
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