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Abstract
Objective: Chronic rhinosinusitis (CRS) is nearly ubiquitous 
in the cystic fibrosis (CF) population, and many patients re-
quire multiple endoscopic sinus surgeries throughout their 
lifetime. Recent studies have demonstrated the profound 
pulmonary and systemic health benefits of comprehensive 
CRS treatment. Both endotracheal intubation with mechan-
ical ventilation and inpatient hospital care represent signifi-
cant risks for CF patients. The goal of this study is to evaluate 
the safety and feasibility of performing revision endoscopic 
sinus surgery for CF patients in the outpatient office setting 
using only local anesthesia to decrease the need for mechan-
ical ventilation and inpatient hospitalization. Methods: This 
is a prospective cohort study conducted at a tertiary care 
academic medical center with a CF Foundation-accredited 
care center. Patients with CF and refractory CRS despite prior 
surgery and medical therapy were eligible for inclusion. 
Comprehensive revision ESS was performed in the office us-
ing only local anesthesia. Results: Five patients were en-
rolled and underwent revision endoscopic sinus surgery 
without complication. The average preoperative Sinonasal-
Outcome Test-22 score was 52.0 ± 12.1 and the average pre-

operative Lund-Mackay score was 15.2 ± 3.8. No patients re-
quested aborting the procedure early due to pain, discom-
fort, or any other reason. No subjects required prolonged 
observation or postoperative hospital admission. Conclu-
sion: This prospective pilot study is the first to demonstrate 
the safety and feasibility of performing comprehensive revi-
sion endoscopic sinus surgery for CF patients in the outpa-
tient office setting using only local anesthesia.

© 2020 S. Karger AG, Basel

Introduction

Chronic rhinosinusitis (CRS) is exceedingly common 
in patients with cystic fibrosis (CF) with abnormalities on 
sinus CT scan in > 95% of patients [1]. Comprehensive 
CRS treatment including endoscopic sinus surgery (ESS) 
and postoperative topical antibiotic sinus irrigation re-
duces sinonasal colonization by pathogenic bacteria and 
delays gram-negative pulmonary infections [2, 3]. 

Patients with CF CRS often require multiple ESS pro-
cedures throughout their lifetime. While ESS has been 
demonstrated to be safe in patients with CF, these pa-
tients require rigorous preoperative optimization and 
over half ultimately require overnight hospitalization fol-
lowing planned outpatient surgery with general anesthe-
sia [4, 5].
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We hypothesize that performing revision ESS with 
only local anesthesia in the outpatient office instead of in 
the operating room decreases perioperative morbidity 
and rates of inpatient hospitalization by avoiding general 
anesthesia and mechanical ventilation. 

Primary ESS involves removing the bony partitions 
that separate the sinus cavities from one another. After 
comprehensive ESS, bony partitions have largely been re-
moved, and therefore revision ESS involves predomi-
nantly soft tissue resection, making it less uncomfortable 
for awake patients under local anesthesia. Therefore, all 
patients in this pilot series had already undergone pri-
mary ESS in the operating room under general anesthesia 
performed by the senior author (D.A.G.). This often in-
cluded modified endoscopic medial maxillectomy. The 
decision to perform a modified medial maxillectomy in 
the primary procedure was made based upon the burden 
of disease present. The aim of this prospective study is to 
investigate the safety and feasibility of performing office-
based revision ESS in patients with CF CRS in an effort to 
decrease rates of endotracheal intubation, mechanical 
ventilation, and inpatient hospitalization in this patient 
population. 

Methods

This prospective study was conducted at a tertiary care aca-
demic medical center with a CF Foundation-accredited care cen-
ter. Patients were eligible based on the following inclusion criteria: 
a diagnosis of CF confirmed by genetic testing, a diagnosis of CRS 
according to the International Consensus Statement on Allergy 
and Rhinology diagnostic criteria, a history of prior ESS performed 
by the senior author, and the failure of medical therapy to control 
the CRS [6]. Patients were enrolled on a voluntary basis between 
May 2018 and January 2019.  

Patients were surveyed preoperatively using the Sinonasal-
Outcome Test-22 (SNOT-22) to assess symptoms (on a scale of 
0–110). Lund-Mackay scores were calculated using preoperative 
CT sinus scans to assess the radiologic severity of their disease (on 
a scale of 0–24) [7].

Procedure Details
The surgery is scheduled as an outpatient procedure in the oto-

laryngology clinic. The patient is seated with his or her head re-
clined at 30°. The patient’s choice of music is played in the proce-
dure room. Cotton pledgets soaked in 0.05% oxymetazoline and 
4% Lidocaine are placed in each nare for 5 min. When indicated, 
image navigation is calibrated. On each side, approximately 5 mL 
of 2% Lidocaine with 1: 100,000 epinephrine is injected into the 
axilla of the middle turbinate and the sphenopalatine region. The 
soaked cotton pledgets are replaced and an additional 15 min are 
allowed to pass until the procedure is begun. The patient’s level of 

Table 1. Baseline characteristics

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5

Age, years 32 35 28 34 31

Sex female male female male female

Race/ethnicity Caucasian Caucasian Caucasian Caucasian Hispanic

CFTR mutation ∆F508/∆F508 ∆F508/∆F508 ∆F508/∆F508 unavailable ∆F508/c. 
1680-886A→G

Number of previous ESS 2 1 9 2 11

Most recent ESS (months prior) 39.7 24.8 8.2 19.0 15.7

Extent of prior surgery bilateral
MM + ESF

bilateral
MM + ESF

bilateral ESF + 
MM,
R orbital wall
decompression

bilateral
MESF

bilateral ESF + MM,
L orbital wall
decompression

Lung transplant status DLTx DLTx × 2 DLTx DLTx DLTx

Preoperative SNOT-22 score 59 43 67 54 37

Preoperative Lund-Mackay score 11 20 16 n.a.* 14

Surgery bilateral MESF bilateral MESF bilateral ESF bilateral MESF bilateral MESF

DLTx, double lung transplant; MM, medial maxillectomy; MESF, maxillary antrostomy, ethmoidectomy, sphenoid sinusotomy, and 
frontal sinusotomy; ESF, ethmoidectomy, sphenoid sinusotomy, and frontal sinusotomy.

* No available data due to no preoperative CT scan (diagnosis made via nasal endoscopy).
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comfort and pain are continually assessed throughout the proce-
dure. No additional systemic analgesic or anxiolytic medications 
are administered.

A combination of grasping and cutting forceps, rongeurs, and 
a suction debrider are used to resect extensive hyperplastic mu-
cosa obstructing the maxillary, ethmoid, sphenoid, and frontal si-
nuses. The skull base and medial orbital wall are skeletonized. Si-
nus cultures are obtained. After comprehensive tissue resection, 
forceful saline irrigation using a luer-lock, curved suction catheter 
on a 30-mL syringe is used to flush out the sinus cavities. Topical 
oxymetazoline pledgets are used for hemostasis. Following the 
completion of the procedure, the patient remains under observa-
tion for a minimum of 30 min. An online supplementary video 
(www.karger.com/doi/10.1159/000512495) is provided for illus-
tration of the surgical technique.

Results

Five patients were enrolled. Baseline characteristics 
are described in Table 1. Each patient had undergone an 
average of 5 ± 4.6 ESS procedures previously. The average 
preoperative SNOT-22 score was 52.0 ± 12.1. The average 
preoperative Lund-Mackay score was 15.2 ± 3.8. A repre-
sentative preoperative CT scan is demonstrated in Figure 
1. A representative preoperative nasal endoscopy is illus-
trated in Figure 2. All 5 patients underwent in-office ESS 
as described above. The procedure was well tolerated by 
all with limited discomfort experienced during the proce-
dure. No patients requested aborting the procedure early 
due to pain, discomfort, or any other reason. One patient 
requested a postoperative narcotic prescription for pain 
control on postoperative day zero. No other patients re-
quired postoperative narcotics for pain control. There 
were zero major and zero minor complications. No sub-
jects required prolonged observation or postoperative 
hospital admission.

Discussion

This pilot study demonstrates the safety and feasibility 
of performing revision ESS in an outpatient office-based 
setting for patients with CF CRS. In the 1980s, several tri-
als noted significantly elevated risks of general anesthesia, 

a b

Septum

Middle turbinate

*

Fig. 1. Representative preoperative sinus CT scans, coronal view. a Frontal sinus disease. b Maxillary and ante-
rior ethmoid sinus disease.

Fig. 2. Representative preoperative nasal endoscopy demonstrat-
ing mucopurulence (^) and polypoid disease (*) in the left nasal 
cavity. 
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endotracheal intubation, and mechanical ventilation in 
CF patients undergoing surgery [8, 9]. More recent stud-
ies demonstrate lower complication rates using modern 
anesthesia techniques, but these individuals require high-
ly specialized care with diligent preoperative optimiza-
tion [4, 10, 11].

In-office rhinologic procedures have been demon-
strated to be safe and effective in otherwise healthy indi-
viduals with CRS [12, 13]. As a result, there has been a 
general increase in office-based rhinologic procedures 
over the last 5 years [14]. The ability to avoid the operat-
ing room provides added convenience for patients at a 
significantly lower cost [15]. Minimizing hospitalization 
and general anesthesia in patients with severe CF is espe-
cially important. 

This study was limited by its small sample size. Fur-
thermore, as a safety and feasibility pilot study, clinical 
outcomes data regarding postoperative progression of 
CRS and frequency of pulmonary infectious exacerba-
tions were not included. A larger prospective study in-
cluding such outcomes data is currently underway.

Conclusion

Revision ESS in CF patients can be safely performed in 
the outpatient office setting. In this pilot study, office-
based ESS was well tolerated without complications. The 

ability to avoid endotracheal intubation and mechanical 
ventilation is particularly advantageous in this patient 
population with poor pulmonary reserve.
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