
Abstract. Background/Aim: Functional endoscopic sinus
surgery (FESS) is frequently conducted for restoring sinus
ventilation and function. Postoperative care is critical for
success. However, loss to follow-up is disturbing. The
specific aim of this study was to identify critical factors
contributing to loss of patients to follow-up and how to
improve it. Patients and Methods: A total of 221 patients
with chronic rhinosinusitis undergoing FESS were enrolled.
Patients were divided into three groups according to their
follow-up after surgery: Less than 1 month (short-term), 1-
3 months (medium-term) and more than 3 months (long-
term). The gender, age, smoking status, comorbidities,
laterality, Lund-Mackay score, 22-question Sinonasal
Outcome Test, nasal obstruction Visual Analogue Scale and
mucociliary clearance were evaluated for their contribution

to better compliance in follow-up. Results: The results
revealed that older patients had better compliance in follow-
up compared with younger ones (p=0.0093). Other factors
were not contributory (p>0.05). Conclusion: In contrast to
the US, older patients in Taiwan have better compliance in
postoperative follow-up, while younger ones require more
education on the importance of follow-up.

Functional endoscopic sinus surgery (FESS) is a minimally
invasive procedure that aims to recover sinus ventilation and
sinus mucociliary function. It is indicated for patients who
have complicated acute rhinosinusitis or chronic
rhinosinusitis (CRS) (1-3). Successful FESS creates an
accessible and open sinus cavity that allows for continuous
topical medical therapy (4). Complementary to FESS,
postoperative care is important in the management of CRS
and is highly recommended by international leaders (4, 5).
Although there is no standardized regimen and the optimal
timing remains controversial (6, 7), postoperative care is
important for long-term success of treating CRS, including
minimizing avoidable complications and optimizing long-
term outcomes (4, 8, 9). The purposes of postoperative care
include promoting surgical wound healing, optimizing
mucosa regeneration and restoration of mucociliary function,
reducing local infection and inflammation, improving short-
term patient symptoms, and minimizing complications in the
early postoperative phase (4). However, poor compliance
with postoperative follow-up visits remains a common issue.
Patients who do not have regular follow-up are at risk of
recurrent rhinosinusitis and may need revision FESS (10). In
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addition, reduced follow-up may limit the assessment of
long-term clinical outcome and hamper future research into
improved therapy for CRS (11).
Non-compliance with scheduled follow-up clinic visits

have been well studied in other fields of medicine such as in
general surgery, orthopedic surgery, and emergency medicine
(11). Although postoperative care is often considered as
important as FESS itself, as of now, to our knowledge there
are few published studies regarding patient characteristics
that lead to loss to follow-up after FESS in patients with
CRS. Therefore, the aim of this study was to identify the risk
factors associated with loss to follow-up after FESS in
patients with CRS.

Patients and Methods

Patients. This case-control study recruited patients with chronic
rhinosinusitis who underwent primary FESS between January 2017
and May 2018 at China Medical University Hospital in Taichung,
Taiwan. All patients had undergone FESS at least 3 months prior to
the start of this study. Patients who had revision FESS before
January 2017 were excluded. All patients received verbal and
written instructions for clinic follow-up at 1 week, 2 weeks, 1
month, and 3 months after FESS, and were categorized into three
groups according to their compliance with postoperative follow-up:
Short-term follow-up, consisting of patients who presented to one
or no follow-up appointments; medium-term follow-up, consisting
of patients who presented to two follow-ups; long-term follow-up,
consisting of patients who presented to all three follow-ups. 
The variables included in this study were sex, age, smoking

status, laterality of sinus disease, Lund-Mackay scoring (12), atopic
comorbidities, pre-operative 22-question Sinonasal Outcome Test
(SNOT-22) (13), and mucociliary clearance (MCC) (14). The
SNOT-22 score was analyzed in total as well as by its five specific
symptom domains (15). We also included nasal obstruction Visual
Analogue Scale (VAS), which ranges from 1 to 5 for each side [1
for no nasal obstruction (<20%), 2 for mild nasal obstruction (20-
40%), 3 for moderate nasal obstruction (40-60%), 4 for severe nasal
obstruction (60-80%), and 5 for total nasal obstruction (>80%)]. The
scores of bilateral sides were tabulated together. All variables above
were analyzed amongst the three groups.

Statistical analysis. Patient demographics (including sex, age,
smoking status), sinusitis characteristics (laterality), co-morbidity
of atopy (allergic rhinitis, asthma, atopic dermatitis), preoperative

Lund-Mackay score, preoperative SNOT-22, MCC, and nasal
obstruction VAS, were compared amongst the three groups using
typical Pearson’s chi-squared test. All tests were set at a significance
level of p<0.05. Statistics were performed using SPSS Statistics®
version 24 (IBM, Armonk, NY, USA).

Results

A total of 221 patients met the eligibility criteria for this
study and their characteristics are summarized in Table I.
The average age of eligible patients was 45.1 years. There
were 129 male and 92 female patients (Table I). Regarding
the follow-up pattern, 214 (96.8%) patients presented to the
postoperative clinic appointment at 2 weeks after the
operation, 182 (82.4%) patients presented at the 1-month
follow-up post-FESS, and only 88 (39.8%) patients
presented for the follow-up at 3 months after FESS. The
patients were divided into three groups based on their
compliance with follow-up. There were 39 (17.6%), 94
(42.5%), and 88 (39.8%) patients in the groups with short-,
medium- and long-term follow-up, respectively (Table I). 
Regarding the main outcome measurement of follow-up at

3 months post-surgery, a univariate analysis was performed.
In the univariate analysis, age was found to be a statistically
practical predictor for loss to follow-up (p=0.0093) (Table I),
with older patients having better compliance in follow-up.
The remaining variables, including gender and smoking status
were not statistically significant (both p>0.05) (Table I).
The comorbidities after FESS may include deviated nasal

septum, allergic rhinitis, asthma, eczema and atopy, which
may be co-present. We are interested in the contributions of
laterality, Lund-Mackay scores and these comorbidities to
the compliance of follow-up. The overall comparisons of
these factors among the three groups are shown in Table II.
Neither comorbidities, laterality nor the Lund-Mackay scores
were associated with a higher willingness in compliance after
FESS (all p>0.05) (Table II). 
All the patients were evaluated with SNOT-22 test before

undergoing and after FESS. In Table III, the total scores, in
addition to those for the five specific symptom domains are
compared among the three groups. The results showed that
neither the total scores (p=0.6612) nor the rhinological
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Table I. Univariate comparison of patient follow-ups according to follow-up appointments according to gender, age and smoking habit.

Overall <1 Month 1-3 Months >3 Months p-Value
(Short-term) (Medium-term) (Long-term)

Patients, n Total 221 39 (17.6%) 94 (42.5%) 88 (39.8%)
Gender (%) Male 129 (58.4%) 25 (64.1%) 57 (60.6%) 47 (53.4%) 0.4454
Age, years Mean±SD 45.10±15.05 43.31±15.45 42.44±14.60 48.73±14.78 0.0093
Smokers, n (%) Total 55 (24.9%) 14 (35.9%) 25 (26.6%) 16 (18.2%) 0.0911

Data are means±SD. Statistically significant p-values are shown in bold.



symptoms (p=0.3789), extra-nasal rhinological symptoms
(p=0.5103), ear/facial symptoms (p=0.5523), psychological
dysfunction (p=0.6237), nor sleep dysfunction (p=0.8633)
were significantly different among the short-, medium-and
long-term follow-up groups (Table III). The postoperative
scores for SNOT-22 are shown in Table IV. The scores for
each item are all of similar level among the three groups of
patients (all p>0.05) (Table IV). Noticeably, all the scores for
each item were all significantly lower than the corresponding
scores in the preoperative evaluation (Tables III and IV).
The pre-operative nasal obstruction VAS on left, right,

bilateral and MCC among the three groups are listed and
analyzed in Table V. The results showed the differences for
left, right, bilateral nasal obstruction VAS, and MCC among
the three groups not to be statistically significant (all p>0.05)
(Table V).

Discussion 

Clinically, FESS has been recognized the gold-standard
treatment for patients with complicated acute rhinosinusitis
or chronic rhinosinusitis (1, 2, 3, 16). The aim of FESS is to
improve ostiomeatal ventilation and drainage, to remove
potential polyps and accumulation of mucopus with the

preservation of normal mucosa, and to restore sinus
mucociliary function (1, 3, 9). After FESS, the timing of
wound healing varies greatly from case to case. A
macroscopically normal appearing mucosa usually takes 12-
18 weeks (that is to say about 3-4.5 months) after surgery to
heal, although subepithelial changes may continue to occur
even 6 months after the operation (17). Thus, one of the most
important factors in determining good functional surgical
outcome after FESS is meticulous postoperative follow-up
care (4). An unsuccessful FESS outcome may lead to
significant economic, emotional and physical issues for the
patient (2, 18). Despite its importance, as far as we are
aware, very few studies have been published focused on risk
factors associated with loss to follow-up after FESS.
After FESS, patients frequently miss one or two follow-

up appointments after discharge from hospitals. Besides poor
functional outcomes, reduced rates of follow-up may limit
assessments of the patient’s long-term clinical condition. If
patients were free from symptoms after the operation, the
success of FESS may be underestimated. On the other hand,
if the patients had an unsuccessful surgical outcome but did
not present for follow-up, the success of FESS may be
overestimated (11). In any case, patients should be followed-
up regularly at least 3 months after FESS.
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Table II. Univariate comparison of patient follow-up regarding their comorbidity, laterality, Lund-Mackay scoring and atopy. 

Overall <1 Month 1-3 Months >3 Months p-Value
(n=221) (Short-term) (Medium-term) (Long-term)

(n=39) (n=94) (n=88)

DNS (%) 46 (20.8%) 7 (17.9%) 22 (23.4%) 17 (19.3%) 0.7060
AR (%) 72 (32.6%) 12 (30.8%) 33 (35.1%) 27 (30.7%) 0.7883
Asthma (%) 12 (5.4%) 1 (2.6%) 5 (5.3%) 6 (6.8%) 0.6199
Eczema (%) 14 (6.3%) 3 (7.7%) 8 (8.5%) 3 (3.4%) 0.3429
Atopy (%)a 79 (35.7%) 14 (35.9%) 37 (39.3%) 28 (31.8%) 0.5694
Laterality (%)b 105 (48.2%) 21 (53.8%) 46 (48.9%) 38 (44.7%) 0.6269
Lund-Mackay score 9.05±5.57 9.59±6.23 8.94±5.58 8.93±5.30 0.8021

DNS: Deviated nasal septum; AR: allergic rhinitis. aAny of AR, asthma, or eczema. bInformation of three patients is missing. Data are means±SD. 

Table III. Univariate comparison of patient follow-up regarding their preoperative 22-question Sinonasal Outcome Test (SNOT-22) with five domains.

Overall <1 Month 1-3 Months >3 Months p-Value
(n=221) (Short-term) (Medium-term) (Long-term)

(n=39) (n=94) (n=88)

Pre-operative SNOT total 40.95±21.68 42.50±22.67 41.74±21.16 39.36±21.80 0.6612
Rhinological symptoms 13.97±6.79 13.89±7.30 14.68±6.97 13.22±7.51 0.3789
Extra-nasal rhinological symptoms 7.18±4.00 7.08±4.24 7.52±3.83 6.84±4.04 0.5103
Ear/facial symptoms 5.90±4.74 6.00±4.05 6.25±5.07 5.47±4.66 0.5523
Psychological dysfunction 12.50±8.69 13.71±8.52 12.36±8.77 12.11±8.70 0.6237
Sleep dysfunction 10.13±6.97 10.68±7.21 10.01±6.77 10.01±7.13 0.8633

Data are means±SD. 



Regarding compliance after FESS, Lee and colleagues
evaluated the ideal frequency for postoperative debridement
after FESS and reported that the willingness of patients to
comply with postoperative debridement was significantly
different based on the frequency of visits for debridement.
In their study, patients who were scheduled to have more
frequent postoperative debridement reported the greatest
disturbances in their academic and socioeconomic activities,
as well as more missed/omitted appointments (19). In 2018,
Yoo and colleagues evaluated postoperative nasal irrigation
practices and their clinical effects on short-term outcomes in

patients post-FESS (20). In the study, they found that
adherence to irrigation instructions was 82.9%. Factors
significantly associated with compliance with irrigation
instructions included younger age, prior use of irrigation,
revision surgery, and non-native English language speaking
(20). Patients were more willing to irrigate with larger
volumes if they were younger, had carried out prior
irrigation, or had undergone revision surgery (20). 
Unlike the studies above, in the current study, we found

the critical factor associated with compliance to be age,
with older patients being more willing to comply compared
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Table IV. Univariate comparison of patient follow-up regarding each item of the 22-question Sinonasal Outcome Test (SNOT-22).

SNOT-22 Overall <1 Month 1-3 Months >3 Months p-Value
question (n=221) (Short-term) (Medium-term) (Long-term)

(n=39) (n=94) (n=88)

1 2.45±1.63 2.26±1.59 2.59±1.67 2.37±1.61 0.5033
2 1.62±1.32 1.45±1.16 1.67±1.37 1.65±1.34 0.6725
3 1.91±1.43 1.95±1.39 1.92±1.48 1.88±1.41 0.9607
4 2.99±1.60 3.16±1.64 3.14±1.63 2.73±1.53 0.1941
5 2.26±1.93 2.24±1.99 2.41±1.91 2.11±1.94 0.5929
6 1.67±1.59 1.76±1.46 1.72±1.60 1.57±1.57 0.7405
7 2.77±1.59 2.47±1.57 2.85±1.63 2.81±1.56 0.4536
8 2.74±1.70 2.84±1.82 2.95±1.60 2.47±1.73 0.1727
9 1.32±1.50 1.24±1.34 1.44±1.57 1.22±1.49 0.5818
10 1.46±1.43 1.58±1.27 1.57±1.56 1.28±1.34 0.3424
11 0.69±1.14 0.76±1.13 0.65±1.08 0.70±1.23 0.8605
12 0.82±1.29 0.97±1.26 0.92±1.41 0.63±1.16 0.2197
13 1.98±1.73 2.21±1.66 2.00±1.75 1.86±1.74 0.5730
14 1.95±1.69 1.95±1.69 1.78±1.67 2.13±1.72 0.4022
15 1.77±1.70 1.95±1.69 1.62±1.69 1.86±1.73 0.5196
16 2.27±1.52 2.39±1.60 2.34±1.51 2.13±1.50 0.5629
17 2.13±1.43 2.18±1.43 2.18±1.43 2.04±1.43 0.7606
18 1.93±1.48 2.00±1.45 1.97±1.59 1.84±1.37 0.8126
19 1.93±1.45 2.05±1.45 1.90±1.53 1.90±1.38 0.8513
20 1.62±1.48 1.79±1.40 1.45±1.47 1.72±1.52 0.3504
21 1.46±1.49 1.71±1.45 1.37±1.44 1.46±1.56 0.4920
22 1.12±1.40 1.58±1.41 1.03±1.37 1.01±1.41 0.0807

Data are means±SD. 

Table V. Univariate comparison of patient follow-up regarding preoperative Self-Perception of Nasal Obstruction Score (SPNOS) and mucociliary
clearance (MCC).

Measure Overall <1 Month 1-3 Months >3 Months p-Value
(Short-term) (Medium-term) (Long-term)

(n=221) (n=39) (n=94) (n=88)

VAS
Left 2.60±1.40 2.71±1.35 2.59±1.45 2.55±1.38 0.8412
Right 2.59±1.37 2.55±1.39 2.70±1.43 2.49±1.30 0.5638
Overall 2.60±1.19 2.63±1.17 2.65±1.23 2.52±1.17 0.7326

MCC (s) 1406.64±516.47 1523.89±483.51 1343.33±558.98 1417.46±482.35 0.2441

VAS: Visual Analogue Scale score. Data are means±SD. 



with younger ones (Table I). In the current study, all
patients were well instructed about postoperative care
before the surgery. The postoperative follow-up
appointments were made after the surgery. However, only
39.8% of patients were compliant with all regular follow-
up at 3 months after the operation. We identified younger
age as the only risk factor for poor compliance with follow-
up throughout the 3-month period. This finding was
different from the previous study conducted by Yoo and
colleagues which found that younger patients tend to have
higher adherence to sinus irrigation. One possible reason
for the discrepancy may be that follow-up appointments
require being excused from work and social activities more
so than the use of sinus irrigation. On average, younger
individuals may participate more frequently in work and
social activities. They may be busy and have obligations to
job and family. Another reason is the differences in
geographic accessibility to medical care between the US
(Yoo et al.’s investigated population) and Taiwan (current
study). In the US, hospitals are not as near as those in
Taiwan for patients to attend for follow-up after FESS.
Moreover, hospital density is much higher in Taiwan than
that in the USA, meaning patients can visit doctors with
less difficulty. The low geographic accessibility may limit
older patients in the US in attending follow-up visits to
doctors. A third possible driving force for older patients in
Taiwan visiting doctors may be that the universal coverage
of the health insurance system in Taiwan pays for almost
all the fees for everyone to visit doctors, while the financial
burden is high for patients visiting doctors in the US.
Limitations of our investigation include the small size of

the study population due to the time limit. Except age, no
variable was found to be statistically significant out of
gender, smoking habit, comorbidity, laterality, Lund-Mackay
scoring, atopy, pre-operative SNOT-22, nasal obstruction
VAS, and MCC. With more patients enrolled, more factors
might be fond that affect the compliance in post-FESS
follow-up. Additionally, there may be more factors that
should be evaluated, e.g. social economic status, education
level and geographic barriers.

Conclusion

Loss to follow-up is still a common issue in postoperative
management of FESS. Regular follow-up after FESS should
be as important as the operation itself and might increase the
efficacy of the surgical outcomes. Our study identifies older
age as being correlated with better compliance in
postoperative follow-up specifically in Taiwan. For younger
patients, better education and more emphasis on the
importance of postoperative follow-up prior to the
arrangement of surgery, and paying more attention to their
post-operative follow-up are required.
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