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Abstract

Endoscopic endonasal skull base surgery is the preferred surgical approach for the management of pituitary adenomas. Perioperative
management of pituitary lesions requires multidisciplinary care and typically includes a dual surgeon team consisting of a neurosurgeon and
an otolaryngologist. The involvement of the otolaryngologist allows for a safe surgical approach with excellent intraoperative visualization of
the tumor to enable an effective resection of the tumor by the neurosurgeon. Detection and treatment of sinonasal pathology is essential
prior to surgery. Patients may experience sinonasal complaints following endoscopic transsphenoidal surgery, although this is typically
temporary. Sinonasal care in the postoperative period can expedite recovery to baseline. Here we discuss the perioperative factors of
endoscopic pituitary surgery that endocrinologists should be aware of, ranging from preoperative patient selection and optimization to

postoperative care, with a particular emphasis on anatomic and surgical factors.
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Case Report

A 43-year-old male was referred to the neurosurgery and
endocrinology clinics for a chief complaint of gradual-onset
left peripheral visual loss developing over a few months. He
also complained of significant 50 pound weight gain over a
year but denied increase in hand or shoe size, galactorrhea,
or heat intolerance. He had a past medical history of hyper-
tension, asthma, obstructive sleep apnea, gout, and allergic
rhinitis with primary manifestation as nasal congestion for
which he previously received subcutaneous immunotherapy.
He underwent preoperative evaluation by the endocrinology,
neurosurgery, and otolaryngology teams. Physical examin-
ation revealed left temporal hemianopsia. Computed tomog-
raphy (CT) and magnetic resonance imaging (MRI) with
contrast revealed a sellar mass with suprasellar extension
and elevation of the optic chiasm, as well as extension into
the right cavernous sinus with incomplete encasement of
the right internal carotid artery (Fig. 1). Preoperative evalu-
ation of pituitary function was remarkable for elevated pro-
lactin (35 ng/mL, reference 2-18), low total testosterone
(59 ng/dL, reference 250-1100), and low free T4 (0.75 ng/
dL, reference 0.8-1.5) with normal TSH (1.54 mcIU/L,
reference 0.36-3.74). Other endocrinologic lab values were
normal, including random serum cortisol (6.7 mcg/dL, refer-
ence 2.7-23.4). He was referred to otolaryngology for pre-
operative evaluation at which time nasal polyps were
identified on nasal endoscopy. He was started on intranasal

fluticasone preoperatively to decrease the nasal inflamma-
tory burden.

He underwent surgical resection of the pituitary mass via an
endoscopic endonasal approach. His nasal cavity was narrow,
so the right middle turbinate was resected to allow for wider
surgical access to the face of the sphenoid sinus. A wide bilat-
eral sphenoidotomy with posterior septectomy was performed
for broad visualization of the sella. The intersinus septation of
the sphenoid sinus was removed carefully to avoid transmis-
sion of force to its attachment to the internal carotid artery.
The sphenoid mucosa overlying the face of the sella turcica
was removed, and the bone of the sella was removed to en-
counter the tumor. A gross total resection of the mass was per-
formed, and no cerebrospinal fluid leak was seen. The sellar
defect was closed with a free mucosal graft harvested from
the resected middle turbinate, and absorbable packing was
placed to bolster the graft against the defect. Surgical path-
ology was consistent with gonadotroph adenoma with immu-
nohistochemistry staining positive for steroidogenic factor 1
and negative for adrenocorticotropic hormone, growth hor-
mone, and prolactin.

His postoperative admission course was within expecta-
tions. He had immediate improvement in his vision upon wak-
ing from anesthesia. He was started on a regimen of
prednisone and levothyroxine at the guidance of the endocrin-
ology team and was discharged to home on the second post-
operative day. At home he reported intermittent nasal
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Figure 1. Preoperative imaging of pituitary adenoma. (A) Computed tomography without contrast in sagittal view demonstrating relation of the pituitary
adenoma to the posterior sphenoid sinus. (B) T1 weighted MRI sequence with contrast in sagittal view demonstrating suprasellar extension of the
pituitary adenoma. (C) T1 weighted MRI sequence with contrast in coronal view demonstrating extension of the pituitary adenoma to the right cavernous
sinus with 180-degree encasement of the cavernous segment of the right internal carotid artery.

Abbreviations: MRI, magnetic resonance imaging.

drainage and self-limited nasal bleeding that resolved without
intervention. Around 2 weeks after surgery, his steroids were
discontinued. However, on his initial postoperative visit with
otolaryngology, he complained of worsened nasal obstruction
and nasal drainage and was noted to have greater than antici-
pated mucosal edema and mucopurulent secretions in his
sinonasal cavity. He was prescribed amoxicillin with clavula-
nate and prednisone (30 mg daily for 5 days) and recom-
mended to perform sinonasal irrigations with large-volume
saline twice a day. At his most recent visit at 2 months after
surgery he reported a return to baseline in terms of vision,
nasal congestion, and smell function and was without sino-
nasal complaints. Nasal endoscopy at that time revealed
normalization of nasal mucosa without scarring or synechiae.
Repeat laboratory evaluation demonstrated persistently low
testosterone (77 ng/dL) but normalization of prolactin
(14.6 ng/mL) and free T4 (1.1 ng/dL).

Discussion

Pituitary adenomas are a very common clinical entity, with
prevalence increasing with greater availability of brain MRI
resulting in incidental detection of more asymptomatic lesions
[1, 2]. Successful evaluation and treatment of these lesions re-
quire close collaboration within a multidisciplinary team with
expertise spanning endocrinology, surgery, anesthesiology,
radiology, pathology, and ophthalmology [3, 4]. This review
largely focuses on the anatomic and surgical aspects of endo-
scopic endonasal skull base surgery (EESBS). Specific endocri-
nologic considerations of the treatment of pituitary adenomas
are beyond the scope of this discussion and are well reviewed
in other guidelines (Table 1) [5-7]. Surgical resection is indi-
cated for pituitary adenomas that secrete hormones other
than prolactin and those causing symptoms by mass effect,
such as visual symptoms, ophthalmoplegia, endocrinologic
dysfunction, refractory headaches, or apoplexy [5-7]. There
are no strict contraindications to surgical resection of pituit-
ary adenomas. Acute bacterial rhinosinusitis is a relative
contraindication against elective resection for the duration
of the infection, which can be treated with routine antibiotic
therapy [8]. Extension of the pituitary lesion into the cavern-
ous sinus with encasement of the carotid artery is not a contra-
indication for surgical resection but is associated with

Table 1. Table of relevant citations for review

Year Author Title

2006 Hadad etal A novel reconstructive technique after
endoscopic expanded endonasal approaches:

vascular pedicle nasoseptal flap

2011 Fredaetal Pituitary incidentaloma: an Endocrine Society

clinical practice guideline

2016 Aghietal Congress of Neurological Surgeons systematic
review and evidence-based guidelines on the
management of patients with nonfunctioning

pituitary adenomas

2019 Wangetal  International consensus statement on allergy and

rhinology: endoscopic skull-base surgery

2019 Bhenswala Sinonasal quality-of-life outcomes after
et al endoscopic endonasal skull base surgery

2019 Yinetal Olfactory outcomes after endoscopic skull base

surgery: a systematic review and meta-analysis

2020 Goshtasbi Endoscopic vs nonendoscopic surgery for
et al resection of pituitary adenomas: a national
database study

2020 Rowan et al Prospective characterization of postoperative
nasal deformities in patients undergoing

endoscopic endonasal skull-base surgery

2022 Melmed et al Clinical biology of the pituitary adenoma

increased risk of tumor progression or recurrence as gross to-
tal resection may not be feasible in such cases [9].
Preoperative evaluation and optimization of the nasal cav-
ity is crucial to the success of surgical resection. Information
obtained in the preoperative period allows for appropriate pa-
tient selection for EESBS, patient optimization for major
intracranial surgery, improved visualization, safe navigation
of critical structures, and decreased blood loss during the sur-
gery, all leading to a better outcome for the patient.
Evaluation begins with a thorough history and physical exam-
ination in the preoperative clinic visit. The history for a patient
considering EESBS for a pituitary lesion should include (1)
preoperative sinonasal disease, (2) prior sinonasal surgeries
or procedures, (3) patient goals of care and quality of life
(QOL) considerations, and (4) patient overall health and
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frailty. The common element in the key history points for
EESBS candidates are factors that affect the health and integ-
rity of the sinonasal mucosa. Any perturbance affecting its
vascular supply can later lead to reconstructive failures [10].
Chronic rhinosinusitis (CRS) is the most common preopera-
tive issue, found in about half of EESBS candidates with pre-
operative sinonasal inflammation [11]. About 60% of
EESBS patients have radiographic evidence of inflammatory
sinus disease at presentation [12]. If detected preoperatively,
rhinosinusitis is treated with intranasal topical steroids
such as fluticasone or mometasone. These second-generation
intranasal corticosteroids are known to have low
systemic  absorption and minimal effect on the
hypothalamic-pituitary-adrenal axis when used for a short
duration [13, 14]. These medications have a low risk of caus-
ing adrenal insufficiency, with a recent meta-analysis finding a
0.58% incidence of adrenal insufficiency in usage of
second-generation intranasal corticosteroids [15]. Attention
to the usage of these medications is critical in the post-
operative period, when additional perturbations to endocri-
nologic function may be expected from surgery on the
pituitary sella. While CRS can usually be managed at the
time of surgery without increasing infection risk, patients
with acute bacterial rhinosinusitis or fungal balls discovered
on the day of surgery should have their resection deferred to
avoid the heightened risk of intracranial infection [11].
Other important history items to note include prior nasal trau-
ma, granulomatous disease, intranasal drug use, and history
of sinonasal malignancy. Prior sinonasal surgeries or proce-
dures are also very important to elucidate before undertaking
any EESBS operation. This can affect both the availability of
tissue for a skull base reconstruction (eg, a patient with a his-
tory of internal maxillary artery embolization for epistaxis
would not be a candidate for a reconstructive nasoseptal
flap on that side since the arterial supply was embolized)
and the ease of an operation (eg, a patient with a prior septo-
plasty could make for a very challenging nasoseptal flap on
that side to due to scarring). Next, even though pituitary
surgery is by and large very safe, preoperative goals of care
conversations are very important to undertake. Rare compli-
cations during EESBS can result in significant adverse conse-
quences for patients, and knowing patients’ wishes prior to
such challenging situations is critical. Finally, assessment of
patient frailty can be very useful, as this has been shown to
be an independent predictor of complications, increased
length of stay, and mortality [16, 17]. The modified frailty
index-5 is the index used by the American College of
Surgeons and incorporates in its model (1) functional status,
(2) diabetes, (3) history of chronic obstructive pulmonary dis-
ease, (4) history of congestive heart failure, and (5) hyperten-
sion requiring medication [18]. In addition to these factors,
increasing evidence suggests that multiple hormonal deficien-
cies may be a significant contributor to the frailty phenotype,
and this should be taken into consideration in patients with
pituitary lesions [19].

Preoperative physical examination of the patient preparing
for EESBS is also crucial. The prime objective of the examin-
ation is to identify major anatomic or inflammatory barriers
to an endonasal endoscopic approach. Examination is per-
formed with a combination of anterior rhinoscopy using a
speculum to visualize the anterior nasal cavity and rigid nasal
endoscopy to visualize the posterior nasal cavity and naso-
pharynx. Obstructive anatomy such as a deviated septum or

enlarged inferior turbinates are noted, and these may require
surgical correction to facilitate operative access to the sphen-
oid sinus and sella. Evidence of infection such as purulent
drainage is cultured and treated with antibiotic therapy.
Exam findings of chronic rhinosinusitis are noted and treated
appropriately with topical and oral steroids with or without a
course of antibiotics. Some conditions require surgical therapy
as part of the treatment course, which can also be incorpo-
rated into the surgical plan for EESBS as mentioned previous-
ly. Decreasing inflammation and noting anatomic
obstructions can allow surgeons to improve visualization of
critical structures and minimize bleeding, allowing for an effi-
cient and safe approach to the pituitary sella.

Imaging is also critical in evaluating patients prior to EESBS
and has 3 main objectives: (1) assessing patient anatomy, (2)
assessing tumor anatomy, and (3) allowing for intraoperative
navigation. Each patient’s nasal cavity and anterior skull base
is unique with a broad range of anatomic variations docu-
mented in the literature. High-resolution CT of the sinuses al-
lows for assessment of the bony sinonasal anatomy beyond
what is visible on physical examination, and inclusion of an
arterial-phase contrast CT angiogram in this imaging protocol
more clearly delineates critical surrounding vascular struc-
tures. CT imaging is excellent for assessing the height and
slope of the anterior skull base (to avoid inadvertent violation
of the intracranial space) as well as the orbit and integrity of
the lamina papyracea. Neurovascular structures such as the
anterior ethmoidal arteries, the internal carotid arteries, and
the optic nerves are evaluated for dehiscences in their bony
covering that place them at greater risk for intraoperative in-
jury [20]. The structure of the sphenoid sinus is carefully eval-
uated, as it is a highly variable region in close proximity to
critical structures. The intersinus septum, a bony partition
separating the 2 sides of the sphenoid sinus, can vary in quan-
tity and attachment, with attachment to the internal carotid
artery being a common variation [21]. The pneumatization
pattern of the sphenoid sinus determines the optimal amount
of bony removal of the pituitary sella necessary to maximize
exposure of the pituitary while limiting the size of the resulting
defect that requires repair [21]. Tumor anatomy is also critical
to assess, and bony destruction caused by an expansile lesion
is best evaluated on CT imaging. In addition to CT, MRI with
intravenous contrast is used to characterize soft tissue struc-
tures. In particular, MRI is needed to evaluate the anatomic
extent of the lesion, such as those with cavernous sinus inva-
sion or suprasellar extension, found to occur in nearly 70%
of pituitary macroadenomas [22, 23]. Consistency of the le-
sion (ie, soft vs fibrous), and therefore the expected challenge
in removing it from surrounding delicate structures, can be es-
timated on MRI as well [24, 25]. This information guides the
determination of the optimal technique and end point of the
resection [26]. Pituitary MRI protocols typically consist of
pre- and post-contrast T1-weighted images and a fat-
suppressed T2-weighted sequence. These are often completed
with a smaller field of view for higher anatomical resolution
[27]. Finally, in the modern era, it is also common practice
to register the patient’s physical anatomy to the scan to enable
intraoperative navigation using electromagnetic or optical
navigation technology [28, 29], the accuracy of which can
be augmented in skull base surgery by fixating the patient’s
head using a Mayfield skull clamp [30]. In short, the anatomic
complexity and wide variation between patients makes im-
aging a crucial part of preoperative preparation.



Regarding the surgical approach, EESBS has become fa-
vored over traditional transcranial approaches due to de-
creased morbidity, quicker recovery, and lower risk of
injury to critical neurovascular structures [31]. Endoscopic
surgery also allows for panoramic field of view, improved illu-
mination, and a minimally-invasive approach in comparison
to microscopic approaches. While rates of gross tumor re-
moval and remission of hormone hypersecretion remain
equivalent between both approaches in a meta-analysis, endo-
scopic surgery is associated with reduced incidence of diabetes
insipidus, hypothyroidism, and septal perforation [32]. As its
name implies, EESBS is performed with the use of endoscopes
and endoscopic instruments through the nasal cavities to ac-
cess the sphenoid sinus, the epicenter of EESBS. From the
sphenoid sinus, the sella, tuberculum, and planum of the
sphenoid bone can be accessed to expose the pituitary gland.
Surrounding critical neurovascular structures like the internal
carotid arteries, optic nerves, and cavernous sinus are access-
ible from the sphenoid as well. External incisions are unneces-
sary for routine approaches. EESBS is often performed by a
multidisciplinary team of an otolaryngologist and a neurosur-
geon to enable a 3 or even 4-handed approach to resection of
the pituitary lesion. The operation is feasible for a single
neurosurgeon to perform, but surgeons are increasingly pre-
ferring a team approach to the surgery, with a recent inter-
national survey indicating that neurosurgeon preference for
independent completion of the intranasal portion of EESBS
dropped from 65% to 49% between 2010 and 2020. This
trend was especially pronounced in the United States [33].
In order to facilitate the simultaneous use of the endoscope
and multiple instruments in this approach, broad surgical ac-
cess is critical. The surgery begins with nasal decongestion by
topical oxymetazoline, epinephrine, or cocaine. If a deviated
nasal septum is encountered, a septoplasty is performed to by-
pass this obstruction. Depending on the size and extent of the
pituitary lesion and surgeon preference, unilateral or bilateral
ethmoidectomies may be performed to allow for further ac-
cess. A nasoseptal flap and its vascular pedicle, the posterior
septal artery, are raised from their tissue beds and protected
in order to preserve them as a potential reconstructive option
for closure of the skull base defect should a high-flow cerebro-
spinal fluid (CSF) leak occur during tumor resection. The an-
terior wall of the sphenoid sinus is broadly removed, exposing
the bony landmarks of the sphenoid sinus. A sellotomy, or re-
moval of the bony sellar floor, is performed to expose the
dura, which is also opened to access the pituitary gland and as-
sociated tumor.

Following resection of the tumor, a number of reconstruct-
ive methods can be utilized to close the sellar defect depending
on the extent of dissection, exposed neurovascular structures,
and whether or not there is an active CSF leak. Reconstruction
options include single or multilayered reconstruction with free
mucosal grafts, synthetic grafts, fascial or fat grafts, or vascu-
larized tissue (eg, nasoseptal flap). The rates of successful pri-
mary repair are typically greater than 95%, and there is no
consensus within the literature regarding the best treatment
option or a specific reconstructive ladder [34]. The choice of
reconstructive method often depends on the presence and
magnitude of the CSF leak. In cases where there is no CSF
leak and the diaphragma sella is not patulous, the defect can
be closed by simply covering the diaphragma sella with mater-
ial ranging from oxidized cellulose to a free mucosal graft har-
vested from other nasal donor sites. In cases with a small CSF
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leak, synthetic collagen-based dural substitutes or other tissue
substitutes are layered within the defect for additional closure
of the leak. If a high-flow CSF leak is encountered or the pa-
tient is at high risk for a CSF leak as in revision cases or cases
with large tumor size, a vascular pedicled mucosal flap such as
the nasoseptal flap is utilized.'* This provides coverage of the
defect with well-vascularized tissue with its native blood sup-
ply intact and has been demonstrated to significantly reduce
the incidence of CSF leaks following endoscopic endonasal
skull base surgery [35, 36]. Provocative testing with a
Valsalva maneuver by the anesthesiologist can also aid in
identifying small CSF leaks intraoperatively and assess the
integrity of the skull base repair. Most reconstructions are
bolstered with dissolvable packing material and/or nondis-
solvable nasal tampons to prevent disruption and facilitate
integration of the reconstruction material into the wound
bed [37]. This packing also provides pressure hemostasis of
the nasal cavity. If a septoplasty was performed, silicone
Doyle splints are inserted along both sides of the septum in or-
der to keep the compress the layers of the septum together and
prevent a hematoma, which may result in a perforation
(Fig. 2A). These silicone splints can also be inserted to separate
tissue surfaces in cases where there is concern for post-
operative scarring or synechiae formation, which may ultim-
ately obstruct the sinonasal outflow tracts [38]. In the
authors’ experience, patients with secreting pituitary aden-
omas are at greater risk for scar formation and benefit from
utilization of silicone splints. Nondissolvable packing and
splints can serve as a persistent nidus of infection by native si-
nonasal bacteria, and it is standard practice to provide anti-
biotic prophylaxis for as long as the packing remains in
place to prevent staphylococcal toxic shock syndrome [39].
Nondissolvable packing is typically removed 7 to 10 days fol-
lowing surgery, depending on surgeon preference and the na-
ture of the skull base reconstruction.

Intraoperative complications of EESBS are possible given
the proximity of the pituitary gland to critical neurovascular
structures but are fortunately rare. Specifically, the internal
carotid arteries, optic nerves, abducens, and oculomotor
nerves are at risk, but reviews have found that injury of these
structures occur in less than 1% of cases [5]. Ophthalmoplegia
and vision changes from these injuries may occur in the imme-
diate postoperative period or in a delayed fashion 12 to 72
hours after surgery [40]. Meningitis and death as complica-
tions are also rare and occur at a rate of .5% and .2%, respect-
ively [5]. CSF leak is possible but rare, with a rate of .6% to
5% in large-review series of endoscopic pituitary adenoma re-
sections [5, 34]. CSF leaks can be detected by testing collected
fluid from the nasal cavity for Beta-2 transferrin with high sen-
sitivity and specificity [41]. A CSF leak following EESBS in-
creases the risk of ascending meningitis, and the presence of
one would warrant expedited reoperation and closure of the
leak [42]. There are no guidelines regarding positioning or
mobilization of patients following EESBS to minimize the
risk of postoperative CSF leak. In our practice, if there was
no CSF leak noted intraoperatively, patients are typically al-
lowed to mobilize to a seated position on the first post-
operative day and then ambulate thereafter.

Nosebleeding is another potential complication following
EESBS, occurring in .6% to 3.3% of cases [43]. In such cases,
the bleeding can be controlled by an endoscopic procedure by
an otolaryngologist or by an endovascular embolization pro-
cedure by an interventional radiologist or neurosurgeon.
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Figure 2. Postoperative endoscopic view of right nasal cavity after resection of prolactinoma. (A) Doyle splint at time of removal. While the splint has a
channel to allow for airflow, its obstruction of the nasal cavity is a common cause of postoperative nasal congestion until it is removed. * Doyle splint (B)
Crusting is seen medial to the middle turbinate, obstructing airflow to the olfactory cleft. OC olfactory cleft. (C) Endoscopic view of the sphenoid sinus.
Diffuse mucosal edema is seen as well as crusting and secretions over the sellar reconstruction. Here, gentle debridement of crusting is performed with a
rigid suction tip. * postoperative crust. Abbreviations: NS, nasal septum; MT, middle turbinate; IT, inferior turbinate; SS, sphenoid sinus; ST, sella turcica.

Figure 3. Endoscopic view of a sphenoid sinus with nasoseptal flap
reconstruction of a pituitary sella defect following complete healing.

Abbreviations: NSF nasoseptal flap, SS sphenoid sinus.

Endoscopic options range from placement of packing material
for tamponade, which can be performed without anesthesia,
to sphenopalatine artery ligation, which must be performed
under general anesthesia. The endovascular embolization pro-
cedure can be performed under sedation but requires cannula-
tion of the carotid artery system and carries a 4% risk of
complications such as stroke or blindness, a risk that is not
seen in the endoscopic procedures [44]. As such, the presence
of the otolaryngologist on the team is crucial to provide the
option of endoscopic bleeding control.

A possible delayed complication following EESBS is the for-
mation of a sinonasal mucocele, which is a cystic collection of
mucinous secretions that occurs when sinonasal mucosa is

entrapped without an outflow tract for produced secretions
[45]. There is potential for this to occur in EESBS if a nasosep-
tal flap is used to cover a defect without ensuring that all mu-
cosa underneath the flap is removed. A large case series found
the incidence of iatrogenic mucocele to be 2% following
EESBS with nasoseptal flap reconstruction, and these cases
are generally detected several months following surgery
[46]. Mucoceles can be detected and differentiated from aden-
oma recurrence with MRI, which typically reveals the muco-
cele to have hyperintense contents on T2 sequence with
contrast enhancement of the entrapped mucosa on T1 se-
quence [45].

Overall EESBS for pituitary surgery is safe in the modern
era. Improvements in endoscope and camera technology com-
bined with a wide array of endoscopic instrumentation allow
for meticulous surgical technique and dissection to avoid in-
advertent injury. There are a number of techniques available
to surgeons to reduce mucosal edema and bleeding in order
to improve surgical visualization, ranging from simple meas-
ures like positioning the patient in reverse-Trendelenburg to
promote venous drainage of the head, to topical decongest-
ants to promote mucosal vasoconstriction [47]. As mentioned
previously, intraoperative navigation based on image guid-
ance can allow for identification and preservation of critical
structures prior to resection.

The importance of postoperative nasal care following
EESBS cannot be overstated. The principles of nasal care fol-
lowing EESBS are largely derived from data of sinus surgery
performed for other indications, such as chronic rhinosinusi-
tis. Lack of proper postoperative care may lead to synechiae
that obstruct natural sinus outflow tracts, which can result
in sinonasal symptoms and impact postoperative QOL [48].
This obstruction of nasal drainage may also lead to chronic
rhinosinusitis, recurrent acute bacterial rhinosinusitis, or mu-
cocele formation. Many of these issues would necessitate fu-
ture revision sinus surgery. Rinsing the nasal cavities with
large volumes of saline is critical to mechanically remove
crusts and other debris, as well as to thin secretions to facili-
tate natural drainage and removal. Multiple randomized con-
trol trials have demonstrated improvement in QOL scores and



outcomes with postoperative saline rinses [49]. Timing of the
initiation of rinses varies according to surgeon preference, as
rinsing in the immediate postoperative period may risk dis-
rupting the pituitary sellar closure. It may also confound the
detection of CSF leaks, which commonly present as drainage
of clear and salty or metallic-tasting fluid. Debridement of
the sinonasal cavity with instrumentation in postoperative of-
fice visits is commonly performed to remove crusts and debris
that cannot be removed with rinsing (Fig. 2). It is also critical
to remove any packing that was placed during the surgery in a
controlled fashion. This reduces the foreign material burden
in the sinonasal cavity that can serve as a nidus for inflamma-
tion or infection, which may then lead to scarring and syne-
chiae formation. To date there is still limited evidence
demonstrating long-term objective benefits to postoperative
debridements, but it is a common practice among otolaryngol-
ogists [49-51]. This is most often performed around 1 week
after the surgery, with further evaluations and repeat debride-
ments performed at increasing intervals until the sinonasal
mucosa has healed (Fig. 3).

Symptoms that patients of EESBS may notice beyond the
immediate postoperative period include nasal crusting, nasal
obstruction, or reduction in smell function as the sinonasal
mucosa is disrupted as part of the approach to the pituitary
sella. In fact, 3.4% of patients undergoing an endoscopic re-
section of a sinus or skull base neoplasm were noted in a large
retrospective review to develop CRS [52]. Endonasal symp-
toms may cause a significant detriment to patients’ subjective
QOL. It should be noted that studies evaluating the impact of
EESBS typically include other pathologies aside from pituitary
adenomas, although pituitary adenomas comprise most of the
pathology in these data sets. A meta-analysis of 19 studies
with 1025 patients undergoing EESBS demonstrated tempor-
ary worsening of sinonasal QOL within 4 weeks of surgery
but improvement in QOL thereafter to either baseline or im-
proved status. This temporary worsening aligns with observed
symptomatology following EESBS and reflects the crusting,
draining, and other postsurgical changes associated with the
healing process. Patients without preoperative sinonasal
symptoms returned to baseline sinonasal QOL, whereas pa-
tients with preoperative sinonasal symptoms actually had sig-
nificant improvement in QOL at 6 months post-surgery and
beyond [53]. The fact that patients with preoperative sino-
nasal symptoms experience improvement following EESBS is
reflective of the added benefit that the endoscopic endonasal
approach provides in addressing concurrent sinonasal path-
ology or anatomic obstructions. This improves the post-
operative ventilation of the paranasal sinuses and allows
access for delivery of topical therapies such as saline irriga-
tions or topical corticosteroids. Decrease in olfaction can be
a particularly bothersome complication that substantially im-
pacts QOL, diminishes the experience of eating, and may be a
harbinger of depression, declines in cognitive function, and
frailty status [39, 54, 55]. The literature regarding the impact
of EESBS on olfaction is mixed, with a recent meta-analysis
finding high heterogeneity among studies evaluating olfactory
outcomes [56]. However, recent reports demonstrate impacts
to olfaction that may be long lasting after EESBS [57, 58].
Olfaction is known to be a significant contributor to the per-
ception of taste and flavor as well, and emerging studies simi-
larly demonstrate taste dysfunction following endoscopic
skull base surgery [57]. Generally, efforts are made during
EESBS to preserve the superior olfactory strip, a region of
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the nasal cavity known to house a majority of olfactory nerve
fibers, but a recent analysis found an incidence of objective hy-
posmia of 5.5% in patients undergoing EESBS [58].

External nasal deformity, such as nasal dorsum collapse, is
a complication that is unique to the EESBS approach for pitu-
itary surgery. This is relatively rare, with 1 case series noting a
rate of 5.8% in 328 patients, but is cosmetically noticeable
and may require a revision reconstructive surgery to correct
[59]. This complication almost exclusively occurs in cases
that require a nasoseptal flap for skull base reconstruction
and is more likely in patients with malignancies of the skull
base rather than benign tumors [60].

Conclusion

The case presented here demonstrates the efficacy and safety
of endoscopic transsphenoidal surgery, which is the first-line
treatment for pituitary adenomas that secrete hormones other
than prolactin or cause compressive symptoms. Thorough
preoperative evaluation of the patient’s history and anatomy
is crucial to the success and safety of the surgery in identifying
high-risk areas and allowing for surgical planning. Similarly,
sinonasal comorbidities can be identified and treated medical-
ly in advance of the surgery, and surgical treatment can be in-
corporated into the pituitary surgery. Endoscopic endonasal
surgical resection of pituitary adenomas is only technically
feasible with the simultaneous use of multiple instruments
and an endoscope operated by 2 surgeons, and the need for
space to accommodate this determines the extent of resection
of normal anatomic structures. There are a variety of methods
and materials to close the resulting skull base defect, with low
rates of CSF leak in the modern era. Patients will experience a
temporary negative impact in sinonasal quality of life after
EESBS, but most will return to their baseline status. Strict
postoperative sinonasal care in the form of nasal rinses and de-
bridements can expedite sinonasal healing, but there are still
no concrete guidelines regarding the optimal postoperative
regimen. Overall otolaryngologists play a critical role in the
preoperative evaluation, surgery, and postoperative care of
patients with pituitary adenomas and their involvement in
all phases of care is critical to the success of treatment.
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