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Abstract Objectives The aim of this study was to identify the reasons for patient messages,
phone calls, and emergency department (ED) visits prior to the first postoperative visit
following discharge after endoscopic transnasal transsphenoidal (eTNTS) surgery.
Design This is a retrospective review of patients at a tertiary care academic center
who underwent eTNTS for resection of a sellar region tumor between May 2020 and
August 2021. Patient, tumor, and surgical characteristics were collected, along with
postoperative, postdischarge, and readmission information. Regression analyses were
performed to investigate risk factors associated with postdischarge phone calls,
messages, ED visits, and readmissions.
Main Outcome Measures The main outcomes were the number of and reasons for
phone calls, patient messages, and ED visits between hospital discharge and the first
postoperative visit. We additionally determined whether these reasons were addressed
in each patient’s discharge instructions.
Results A total of 98 patients underwent eTNTS during the study period. The
median length of hospital stay was 2 days (interquartile range [IQR]: 1–4 days), at
which point most patients (82%) were provided with eTNTS-specific discharge
instructions. First postoperative visit took place 9 days after discharge (IQR: 7–10
days). Within that time, 54% of patients made at least one phone call or sent at least
electronic message and 17% presented to the ED. Most common reasons for

� These authors contributed equally to this study and share first co-
authorship.

received
January 15, 2022
accepted after revision
April 26, 2022
accepted manuscript online
May 3, 2022
article published online
July 5, 2022

© 2022. Thieme. All rights reserved.
Georg Thieme Verlag KG,
Rüdigerstraße 14,
70469 Stuttgart, Germany

DOI https://doi.org/
10.1055/a-1840-9874.
ISSN 2193-6331.

Review Article 611

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.

Accepted Manuscript online: 2022-05-03   Article published online: 2022-07-05

https://orcid.org/0000-0002-9962-8900
https://orcid.org/0000-0002-1070-0129
mailto:mbwang@mednet.ucla.edu
https://doi.org/10.1055/a-1840-9874
https://doi.org/10.1055/a-1840-9874


Introduction

Endoscopic transnasal transsphenoidal (eTNTS) surgery has
become the primary technique for the removal of pituitary
adenomas and other sellar region tumors.1 This procedure
has been demonstrated to be safe and effective, particularly
when compared with open approaches.2–4 As endoscopic
techniques improve alongside surgeon experience and insti-
tutional familiarity, hospital stays continue to decrease. In
general, patients are discharged from the hospital 1 to 5 days
after surgery and are scheduled for their first follow-up
appointment within 2 weeks of discharge.1,3,5 While this
has led to a reduction in costs associated with prolonged
hospital stays, studies have shown the quick turnaround
time is associated with a higher risk of readmission within
30 days.1,3,6 This quality improvement metric is of particular
importance because hospital readmissions within 30 days of
discharge account for $17 billion in unplanned Medicare
expenditures, and 30-day readmission rate is one of the
fundamental measures of quality of care in the Affordable
Care Act. High readmission rates result in reimbursement
penalties incurred by hospital systems from the Centers for
Medicare and Medicaid Services. Though the reasons for
readmissions following eTNTS have been studied, few have
looked closely at the reasons for patient phone calls, mes-
sages, and emergency department (ED) visits and how these
contribute to readmissions and patient satisfaction.2,7

In the time between discharge and the first follow-up
visit, patients often resort to telephone calls or messages via
the electronic medical record (EMR) system as the first step
in contacting their surgeons with concerns in the postoper-
ative period.8 As has been demonstrated within other surgi-
cal and nonsurgical disciplines, understanding the nature of
postoperative phone calls may lead to reduction of ED or
urgent care facilities use and provide guidance for improve-
ment in overall patient satisfaction ratings. In the case of
eTNTS, patients may experience a wide range of possible
acute and delayed complications including endocrine and
metabolic dysfunction, cerebrospinal fluid (CSF) leaks, and
epistaxis, among others.1,3 While these more serious com-
plications may require readmission, clear discharge instruc-
tions should be able to addressmany of the questions related
to the logistics of scheduling postoperative follow-up
appointments, wound care, expected postoperative symp-
toms, and pain control.

Our primary objective was to evaluate reasons for post-
discharge patient communication and ED visits/readmis-
sions in the immediate postoperative period. We also
aimed to identify factors associated with the number of
phone calls and electronicmessages and to evaluatewhether

the reasons for these encounters were addressed in the
discharge instructions.

Materials and Methods

A retrospective single-center review was conducted for
consecutive patients undergoing eTNTS from May 2020
through August 2021. All patients were operated on by one
of two senior neurosurgeons (M. B., W. K.) and one of three
senior rhinologists (M. B. W., J. D. S., J. T. L.) . Patient, tumor,
and surgical characteristics were collected, along with post-
operative, postdischarge, and readmission information. The
primary indication for surgery was treatment of sellar or
parasellar lesions. This included both resection of tumors
and treatment of encephalocele/meningocele; patients un-
dergoing TNTS for repair of CSF leak were excluded. Addi-
tionally, patients whowere not dischargedwithin 2weeks of
operation date and those who were lost to follow-up were
also excluded. Following aforementioned exclusion criteria,
a total of 10 patients were excluded, bringing the total
number of patients for analysis to 98 from an original list
of 108 patients.

Standard postoperative care at our institution entails
postoperative admission to a ward bed. Patients may be
discharged as early as postoperative day 1. General discharge
criteria include ambulation>50 feet, passing a voiding trial,
and tolerating an oral diet. Rhinology-specific discharge
criteria include removal of any temporary nasal
packing/Coude catheter/nasal trumpet, when relevant. Neu-
rosurgical-specific criteria include absence of ongoing CSF
leak and removal of lumbar drain, when relevant. Endocri-
nologic discharge criteria include resolution of diabetes
insipidus/syndrome of inappropriate antidiuretic hormone
when present versus optimization of scheduled outpatient
regimen (desmopressin, fluid intake), aswell as optimization
of other pituitary axes when relevant. Standard postdi-
scharge care includes an outpatient sodium level 5 to
7 days after discharge followed by a clinic/telemedicine visit
with both the rhinologist and the neurosurgeon within 1 to
2 weeks after discharge.

Data collected included patient age and sex, tumor pa-
thology and functional status, and presence and grade of
intraoperative CSF leaks as previously described by Esposito
et al, as well as any postoperative complications.9 Informa-
tion about length of stay, discharge instructions received and
the contents of these instructions, and postdischarge events
was also collected. Postdischarge events included informa-
tion about patient inquiries by phone or EMRmessaging and
the responses that were provided, patient ED visits andwhat
was done during the visit, patient readmissions within

call/message were nasal care, appointment scheduling, and symptom and medica-
tion questions.
Conclusion Through this work, we highlight the most common reasons for resource
utilization via patient phone calls, messages, and ED visits among our cohort to better
understand any shortfall or gap in the discharge process that may reduce these events.
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30 days of surgery, and date of postoperative follow-up visit.
ED visits or 30-day admissions to outside hospitals are
included herewhen possible (i.e., when thesewere discussed
in the subsequent postoperative clinic visit or via phone call).
The authors evaluated whether the patient’s concern(s)
prompting the phone call or ED visit was adequately
addressed in the discharge instructions the patient received.
The study had institutional review board approval at the
University of California, Los Angeles, United States (IRB #13–
000154).

Statistical Analysis
Data were collected using Microsoft Excel (2021) in a
manner compliant with the Health Insurance Portability
and Accountability Act of 1996 (HIPAA). Analysis was
conducted using Stata16 statistical software (StataCorp
LLC, College Station, Texas, United States). Continuous
and binary variables were compared using the Wald and
Pearson χ2 tests, respectively, and one-way analysis of
variance testing was performed for categorical (>2) vari-
ables. Univariate and multivariate logistic regression anal-
yses were performed to investigate independent risk
factors associated with postdischarge phone calls, ER
visits, and readmissions. Statistical significance was de-
fined as an α<0.05.

Results

A total of 98 patients underwent eTNTS for management of a
sellar/parasellar lesion between May 2020 and August 2021
and were included in our analysis. Patients ranged from 7 to
73 years of age, with an average age of 47 years (standard
deviation:�16), and 58% of patientswere female. In terms of
tumor pathology, most patients (79%) had pituitary adeno-
mas, 49% of which were functional. Functional pituitary
adenomas included prolactinomas, adrenocorticotropic hor-
mone–secreting tumors, and growth hormone–secreting
tumors. Other tumor pathologies included Rathke’s cleft
cysts (6.1%), craniopharyngiomas (4.1%), and meningiomas
(5.1%), as well as a single case each of a meningocele,
encephalocele, cystic pituitary lesion, dermoid cyst, glioma,
and mucocele.

In total, 45% of patients experienced an intraoperative CSF
leak, 50% of which were grade 1, 43% of which were grade 2,
and 7% of which were grade 3. The most common postoper-
ative complication was hyponatremia (8.2%), followed by
temporary diabetes insipidus (7.1%). Patient demographic
and clinical characteristics, as well as operative and postop-
erative factors, are listed in ►Table 1.

Postdischarge outcomes for these patients are pre-
sented in ►Table 2. The median length of stay until
discharge was 2 days (interquartile range [IQR]: 1–4
days), at which point most patients (82%) were provided
discharge instruction (DCI) set 1 (Supplement). This set of
instructions were nearly identical in content to DCI sets 2
and 6. It appeared that when patients happened to be
discharged from different services such as the pediatric
intensive care unit (ICU) or the head and neck surgery

Table 1 Patient characteristics and operative outcomes

Total cohort N¼98 %

Mean age at treatment (y)� SD 47�16

Female 57 58%

Pathology

Nonfunctional pituitary adenoma 39 40%

Functional pituitary adenomaa 38 39%

Rathke’s cleft cyst 6 6.1%

Craniopharyngioma 4 4.1%

Meningioma 5 5.1%

Otherb 6 6.1%

Intraoperative CSF leak 44 45%

Grade I 22 22%

Grade II 19 19%

Grade III 3 3.1%

In-hospital postoperative complications

Bleeding after intranasal
Coude catheter removal

1 1%

Temporary diabetes insipidus 7 7.1%

Permanent diabetes insipidus 1 1%

Hyponatremia 11 11.2%

Postoperative fever 1 1%

Abbreviation: CSF, cerebrospinal fluid.
aIncluded prolactinomas, adrenocorticotropic hormone–producing
tumors, and growth hormone–producing tumors.

bIncluded meningocele, encephalocele, cystic pituitary lesion, dermoid
cyst, glioma, and mucocele.

Table 2 Postdischarge outcomes

Total cohort N¼98 %

Length of stay until discharge
(d), median (IQR)

2 (1–4)

Days until first follow-up,
median (IQR)

9 (7–10)

Number of phone calls and EMR messages

None 45 46%

One 30 31%

Two 10 10%

Three 5 5.1%

Four 3 3.1%

Five 2 2%

Six 3 3.1%

Number of emergency department visits

None 81 83%

One 15 15%

Two 2 2%

Readmission 9 9.2%

Abbreviations: EMR, electronic medical record; IQR, interquartile range.
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service rather than neurosurgery, they would receive
different DCI sets (3, 4, and 5). There are several key
differences between DCI sets 1, 2, and 6 and DCI sets 3,
4, and 5. DCI set 3 includes only postoperative sinus
instructions and does not provide any postoperative
instructions or follow-up regarding neurosurgical precau-
tions or endocrinology follow-up. DCI set 4 includes diet,
activity restrictions, a prepopulated medication list, and
nonspecific ED return precautions (i.e., signs of infection,
fevers, chills, etc.). There were no specific neurosurgical,
sinus, or endocrinology instructions. DCI set 5 included
contact information for the liver ICU team, neurosurgical
team, and pediatric endocrinology team. A medication list
was also provided but the instructions did not include any
specific postoperative care related to eTNTS surgery. Two
patients (2%) did not receive any discharge instructions
per chart review, while only one patient each received DCI
sets 3, 4, and 5.

Patients had a virtual or in-person follow-up visit a
median of 9 days (IQR: 7–10 days) after discharge. However,
prior to that visit, 53 patients (54%) made at least one phone
call or sent one message via the EMR to either of their
surgeon’s offices with at least one specific inquiry. The
majority of these inquiries were categorized as either
concerning logistical details (42%) or about new symptoms
(34%). Logistical questions included whether a COVID test
was required prior to the follow-up appointment, how to
reschedule an appointment, and queries about obtaining
disability paperwork. Symptoms included headaches, uri-
nary retention, constipation, fever, dizziness, and
nausea/vomiting. Seven patients (7.1%) asked specifically
about nasal rinses and nasal care, and seven others (7.1%)
asked about medication refills, doses, reactions, and alter-
natives, but only two patients (2%) asked about continued
fluid restriction. Patients’ questions were addressed via
return EMR message or phone call when possible, and the
remainder were advised to present to the ED for evaluation
when appropriate.

Notably, 15 patients (15%) went to the ED within 30 days
of surgery, and 2 patients (2%) visited the ED twice during
this time period (►Table 3). Six of these patients (7%) were
readmitted to the hospital, most commonly for CSF leak
(4.1%), epistaxis (3.1%), or hyponatremia (2%).

On evaluation of the unique inquiries made via phone
call, EMR message, or ED visit (47 in total), 53% were found
to have already been answered within the discharge
instructions provided to the patients. However, information
addressing 22 inquiries (47%) was not found in the dis-
charge instructions provided to patients. Of these inquiries,
55% concerned logistical questions, 27% concerned symp-
toms, 14% were medication inquiries, and 5% asked about
nasal care.

On univariate and multivariate regression analysis,
there were no significant differences in the likelihood
of phone/message inquiries, ED visits, or readmissions
among patients who received different sets of discharge
instructions. Specifically, on univariate analysis compar-
ing patients who received DCI 1 versus patients who

received DCI 2–6 or no discharge instructions, the rates
of phone/message inquiries (83 vs 88%, p¼0.94), ED visits
(54 vs 75%, p¼0.12), and readmissions (10 vs 6%,
p¼0.26) were not statistically significantly different.
Since only a small number of patients received DCI 2–6
or no discharge instructions, further statistical analysis
by individual DCI category was not feasible or clinically
significant.

Furthermore, age, including age greater than 65 years,
primary pathology and functional status, and length of
hospital stay were not significantly associated with postdi-
scharge phone/message inquiries, ED visits, or readmissions
(p>0.05).

Discussion

The treatment and care of patients with sellar and parasellar
lesions by eTNTS require a multidisciplinary approach in-
volving neurosurgeons, rhinologists and endocrinologists.

Table 3 Phone calls, EMR messages, ED visits, and
readmissions

Total instances

Reasons for phone calls and EMR messages

Nasal carea 7

Fluid restriction 2

Symptomsb 18

Medicationsc 7

Otherd 22

Reasons for ED visits

Epistaxis 4

CSF leak 4

Hyponatremia 3

Othere 6

Days to readmission, median (IQR) 8 (5–10)

Reasons for readmission

Epistaxis 3

CSF leak 4

Hyponatremia 2

Abbreviations: CSF, cerebrospinal fluid; ED, emergency department;
EMR, electronic medical record.
Note: If a patient called/messaged with more than one concern (i.e.,
“nasal care” and “medication”), then they are represented under both
those categories.
aIncluded questions about rinses, sprays, blowing nose, etc.,
postoperatively.

bIncluded questions about headaches, visual disturbances, fluid leak per
nares, fatigue, and salty taste.

cIncluded questions about medication refills, doses, frequency, reac-
tions, and alternatives.
dIncluded questions about appointments, COVID swab prior to clinic
visit, ability to walk upstairs, disability paperwork, etc.

eIncluded nausea/vomiting, fever, headache, urinary retention, consti-
pation, and dizziness.
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Accordingly, postoperative care, expected symptomatology,
and possible complications span multiple disciplines. In this
single-center study,we looked at all patientswho underwent
eTNTS at a tertiary care academic center during a 15-month
period and aimed to identify common reasons for patient
phone calls and electronic messages, as well as ED visits,
prior to the first postoperative clinic visit. Our cohort is
representative of eTNTS practice more globally, with pitui-
tary adenomas being the most commonly addressed pathol-
ogy. The most common in-hospital postoperative
complications included temporary diabetes insipidus, hypo-
natremia, and epistaxis. An intraoperative CSF leak was
identified in 45% of patients. As previously demonstrated,
these complications are the most common reasons for read-
mission.1,10–12Our overall readmission rate of 9% falls within
the commonly identified range of 5.6 to 9% seen in other
studies.1,3

With regard to postdischarge patient communication
(call or message), we found that over half of the patients
had at least one postdischarge communication prior to the
first postoperative visit. The majority of communications
were related to logistical questions (42%) or new symp-
toms (34%). The rate of return to ED in our patient cohort
was 9.2%, the most common causes for which were CSF
leak, hyponatremia, and epistaxis. Of 17 separate visits to
ED (notably multiple patients had multiple visits to the ED,
so this includes multiple visits by the same patients), 9 led
to readmission. Notably, we also found that there were
several versions of discharge instructions that patients
received; however, the instructions were similar in all of
them.

One finding of interest was that 53% of all phone or
messaging inquiries were addressed in the discharge
instructions. This suggests an opportunity for improvement
with regard to clarity of the discharge instructions and the
predischarge teaching. One confounding factor is that the
discharge instructions state that patients should first call
the emergency on call number provided prior to coming
into the ED for readmission. Accordingly, 13 of these phone
calls appropriately preceded an ED visit. Importantly, the
ED presentations were clinically appropriate and in line
with the instructions provided, suggesting that while the
DCI may have room for improvement in addressing low-
acuity questions, the DCI and predischarge patient educa-
tion were successful in ensuring patients seek guidance and
care for urgent needs (e.g., epistaxis, CSF leak). Another
important contributor is the fact that these instructions
were created prior to the onset of COVID. We found that
several patients called to inquire about the need for COVID
testing prior to their first appointment, something that
should be incorporated into future instructions. About
45% of calls or messages related to questions answered in
the discharge instructions were medication or symptom
inquiries.

Patients’ understanding of their diagnosis, new medica-
tions, and posthospital care instructions is essential for a
smooth and safe transition home.13 Alongside the incentive
to improve patient satisfaction and avoid readmissions,

there has been significant inquiry in the medical literature
on strategies to improve predischarge patient education,
postdischarge adherence to instructions, and follow
up.13–17 Lo et al described the implementation of diagno-
sis-specific DCI in a >1,000-patient cohort of same-day
surgery patients; they found that the use of these DCIs
improved patient satisfaction with regard to measures such
as clarity of instruction and discharge procedures, but also
patients’ perception regarding the care and attention by
nursing and other staff.18 While the DCIs in our study are
specific to patients undergoing eTNTS, they do include
information that may not be relevant to all patients (e.g.,
regarding care of abdominal fat graft site, use of hormone
supplementation), which can be a source of confusion for
some patients, and may obscure more useful information by
making the DCI longer. In a randomized study looking at
patients discharged from a medical service, Jack et al dem-
onstrated that a discharge service package significantly
decreased 30-day postdischarge hospital utilization and
increased patients’ understanding of their diagnosis, feeling
of preparedness for discharge, and likelihood to follow up
with their primary care physician after discharge.14 Along-
side a detailed DCI, the discharge services provided in this
study included in-hospital education regarding their diag-
nosis, new/changed medications, review of warning signs,
and predischarge scheduling of all follow-up appointments.
Given the fact that 16 and 13% of postdischarge communi-
cations in our cohort related to appointment scheduling and
medication-related questions, respectively, adopting a pur-
poseful predischarge review of these may be particularly
beneficial.

Another consideration for why these queries resulted in
phone calls despite being included in the written instruc-
tions could be related to the timing of instructions pro-
vided. One study by Hovsepian et al suggested that
patients and caregivers benefit from a combination of
verbal and written discharge instructions.19,20 However,
when these instructions are provided in the immediate
postoperative period, patients may be less likely to retain
this information than when it is presented prior to sur-
gery, such as during a preoperative clinic visit.19 Discharge
instructions provided preoperatively by the surgery team
may also help ensure that the proper set of DCI is given,
further standardizing the process. Lastly, some additional
well-known factors associated with patient difficulty to
follow DCI include health literacy and language bar-
riers.17,21 While we did not specifically evaluate these
factors in our cohort, assessment of the reading level of
our DCI is another possible area of investigation that may
improve clarity and comprehension.

On the basis of the results of this study, our center has
started a quality improvement effort targeting patient
satisfaction and resource utilization after eTNTS. Our
plan is to survey eTNTS patients about areas of confusion
in the expectations of postoperative care. The results of
this study, alongside the survey, would provide framework
to reformat, rewrite, and standardize the discharge
instructions for clarity and to ensure they include the
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information that patients often call about. We plan to
ensure appointments with neurosurgery, head and neck
surgery, and endocrinology are scheduled at the time of
discharge as questions regarding appointments were a
common cause of patient communication. Additionally,
we intend to start providing the discharge instructions
to the patient prior to surgery so they and their caregivers
are able to review, ask questions, and have better under-
standing of postoperative care expectations.19 Lastly, we
are putting together a video version of abbreviated dis-
charge instructions as there is some evidence to suggest
that this improves patient understanding of instructions
and may be a tool to help mitigate impact of variable
patient/caregiver literacy.22

Our study has several limitations, including those inher-
ent to a study of a single-institution retrospective database.
Another limitation and opportunity for improvement is the
variability in discharge paperwork provided to patients. As
noted elsewhere, some patients who were not admitted to a
primary neurosurgical service did not receive standard
postoperative care instructions. The findings reported
here aim to capture the typical eTNTS patient and therefore
do not apply to those patients we excluded on account of
prolonged hospital stays (>2 weeks) as these represent
patients with complex postoperative course who would
likely require specific DCI. Nonetheless, this study serves
as an important starting point to assess the role of discharge
instructions in affecting postdischarge patient inquiries and
hospital utilization. Furthermore, it establishes a baseline
that can be used as comparison in a second cohort of
patients to evaluate the effectiveness of a standard
preoperative discussion or unified and updated discharge
booklet.

Conclusion

eTNTS has become an increasingly popular technique for the
resection of tumors in the sellar region. This technique has led
to a reduction in length of hospital stays compared with open
approaches, and improved discharge planning can reduce 30-
day readmission rates. Patient phone calls and electronic
messages following discharge may be reduced by optimizing
communication of discharge instructions and expectations,
preferably at a preoperative visit. The importance of standard-
izedcomprehensivedischarge instructionshas thepotential to
reduce the number of patient phone calls, messages, and ED
visits during the postoperative time period, improving both
patient satisfaction and utilization of resources.
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