
705

BRAZILIAN JOURNAL OF OTORHINOLARYNGOLOGY 71 (6) PART 1 NOVEMBER/DECEMBER 2005
http://www.rborl.org.br  /  e-mail: revista@aborlccf.org.br

Diagnosis of chronic rhinosinusitis 
in patients with cystic fibrosis: 
correlation between anamnesis, 
nasal endoscopy and computed 
tomography

   Summary

Letícia Boari1, Ney Penteado de Castro Júnior2

1 Master degree (Otorhinolaryngology).
2 Ph.D. in Otorhinolaryngology, Joint Professor, Department of Otorhinolaryngology, F.C.M.S.C.S.P.

Faculdade de Ciências Médicas da Santa Casa de São Paulo.
Address correspondence to: Rua dos Heliotrópios 133 apt. 94 Mirandópolis São Paulo SP 04049-000.

Fax: (55 11)5575-1223 - E-mail: curyboari@uol.com.br
The present article was submitted through SGP on July 4, 2005 and approved on July 28, 2005.

The sinonasal involvement is one of the most common 
manifestations in cystic fibrosis. Data show a high incidence 
of chronic rhinosinusitis in these patients. Although it has 
been found radiographic opacification of the sinus in more 
than 90% of cases, few are symptomatic. So that, it is difficult 
to recognize nasossinusal disease in patients with cystic 
fibrosis. Questionnaire, nasal endoscopy and CT-scan are 
very important methods in this approach. Aim: To evaluate the 
diagnosis of chronic rhinosinusitis in patients with cystic fibrosis 
by anamnesis, nasal endoscopy and CT-scan and compare 
those results. Study Design: Clinical prospective. Material 
and Method: Evaluation of 34 patients - older than 6 years and 
with a confirmed diagnoses of cystic fibrosis - by anamnesis 
(questionnaire), nasal endoscopy (score Lund-Kennedy) and 
CT-scan (score Lund-Mackay). Results: chronic rhinosinusitis 
was confirmed in: 20,58% of cases by the questionnaire, 73,52% 
of the cases by the nasal endoscopy and in 93,54% of the cases 
by the CT-scan. The results showed significant differences. The 
correlation between nasal endoscopy score (Lund-Kennedy 
score) and CT-scan score (Lund-Mackay score) was statistically 
significant. Conclusion: The diagnosis of chronic rhinosinusitis 
was statistically different between the three methods. It was 
higher in imaging analysis and lower in questionnaire. The 
nasal endoscopy is an excellent method to evaluate nasossinusal 
disease in cystic fibrosis
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INTRODUCTION

Cystic fibrosis is a disease that should be part of 
our ENT knowledge because it has many manifestations 
in our area of work, especially those related with nasosi-
nusal impairment.

It is a recessive autosomal genetic disease, char-
acterized by a set of signs and symptoms resulting from 
impairment of exocrine glands and respiratory, digestive 
and reproductive tracts. It is more incident in the Cau-
casian population, affecting 1:2,000 live births in many 
countries1.

In the end of the 80’s, the gene of cystic fibrosis 
was identified, located in chromosome7. This gene is 
responsible for codifying the regulating protein of cystic 
fibrosis transmembrane conductance (CFTR)2. In the 
respiratory tract, the impairment of epithelial hydroelec-
trolytic transport by CFTR dysfunction causes affection to 
the viscoelastic properties of mucus. It provides greater 
susceptibility to respiratory infections such as pneumonia, 
bronchitis, bronchiectasia and rhinosinusitis. Progressive 
pulmonary disease determines respiratory failure, which 
is still the main cause of death by cystic fibrosis3. It is 
believed that nasosinusal impairment may exacerbate the 
pulmonary affection, given that it serves as a bacterial 
reservoir4. Thus, the appropriate importance of the ap-
proach to the paranasal sinuses affections in these patients 
is quite evident.

In the literature, there is the description of high 
incidence of chronic rhinosinusitis in patients with cystic 
fibrosis5, 6. There is radiological impairment in almost all 
paranasal sinuses in more than 90% of the patients aged 
over 8 months of age 7. However, these findings are not 
always followed by symptoms8. Some authors sustain the 
hypothesis that patients get adapted to their life condition, 
underestimating the symptoms6,7. There is controversy 
about the valuation of clinical assessment findings, na-
sofibroscopy and imaging exams in the investigation of 
chronic rhinosinusitis, a fact that hinders the diagnosis of 
the disease.

This fact has given rise to the interest of studying 
how Otorhinolaryngologists can contribute to the diagnosis 
of chronic rhinosinusitis in patients with cystic fibrosis, 
aiming at improving quality of life. The purpose of the 
present study was to assess the diagnosis of chronic rhi-
nosinusitis in patients with cystic fibrosis using anamnesis 
(questionnaire), nasofibroscopy and computed tomogra-
phy (CT scan) of the paranasal sinuses and by comparing 
their findings.

MATERIAL AND METHOD

The study was carried out jointly by the Depart-
ments of Otorhinolaryngology and Pediatrics of the in-
stitution, and the project and the informed consent term 

were approved by the Research Ethics Committee under 
protocol number 346/04. All patients were informed about 
the study, agreed to participate and signed the Free In-
formed Consent Term. Data collection was prospective 
and occurred during November 2004 to February 2005. 
To comprise the study sample, we selected subjects that 
were part of the outpatient unit of Pediatric Pneumology, 
who met the inclusion criteria and did not fit the exclusion 
criteria listed below:

- Inclusion criteria: diagnosis of cystic fibrosis con-
firmed by the sweating test (≥60mEq/L)10 in subjects aged 
over 6 years. Children under 6 years were not included in 
the sample because they would require general anesthesia 
to undergo CT scan.

- Exclusion criteria: subjects that did not cooper-
ate in the performance of nasofibroscopy and/or CT scan 
of paranasal sinuses; history of nasosinusal surgery or 
facial trauma, and consequent modification of anatomical 
parameters of the assessment, acute infectious of the up-
per airways, which could have hindered or masked the 
diagnosis of chronic rhinosinusitis. Persistent symptoms for 
up to 4 weeks were considered as acute manifestations9.

The sample was comprised by 34 patients and 
the age range varied from 6 to 22 years, mean age of 
12.26 years (standard deviation of ±4.29). Out of the total 
of studied patients, 15 were male. As to ethnics, 85.3% 
were Caucasian and the remaining were Black; no Asian 
subjects were included. Out of 34 patients, 21 presented 
genotyping with identification of mutating allele ΔF508 in 
57.14% of the cases.

In the sample, 30 patients were using low-dose 
Azythromycin during assessment.

The selected patients were assessed with anamnesis, 
comprising a directed questionnaire, nasofibroscopy and 
paranasal sinuses CT scan. The questionnaire comprised 
major and minor symptoms of chronic rhinosinusitis - nasal 
obstruction, nasal secretion/ post-nasal drainage (major), 
facial pain, headache and cough (minor). Responses were 
classified into absent (0) or present (1) and included the 
approximate duration of each symptom. We considered 
positive clinical history for chronic rhinosinusitis if the 
subject referred two or more major symptoms or one 
major and two or more minor symptoms that had lasted 
≥ 12 weeks11.

Nasofibroscopy was performed on the same day 
using flexible optical fiber of 3.2mm, Machida brand, 
coupled to a microcamera and videocassette system. The 
exams were recorded in VHS tapes, and they were all 
performed and analyzed by the same examiner (LB). We 
used endoscopic staging proposed by Lund-Kennedy12 
to assess the following parameters: nasal mucosa edema, 
presence of secretion and presence of polyps. For each 
one of them, we scored 0 to 2, as shown in Chart 1. This 
assessment was performed bilaterally, with the total points 
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corresponding to the sum of values obtained in both sides. 
Thus, the score ranged from 0-12.

The endoscopic result was considered positive for 
chronic rhinosinusitis if Lund-Kennedy score was higher 
than 2.

CT scan of paranasal sinuses was scheduled in the 
Department of Radiology of the institution in a maximum 
period of 3 weeks after the questionnaire and nasofi-
broscopy, provided that there were no modifications to 
nasosinusal symptoms. We performed sections at coronal 
and axial plans with continuous sections of 2.0 and 3.0mm 
thickness. CT scans were assessed by examiner LB, based 
on Lund-Mackay14 scale. Each paranasal sinus was graded 
from 0 to 2 depending on the level of opacification (Chart 
2). The total score was 0-24 points, and the highest value 
corresponded to greater severity of the disease. Only pneu-
matized sinuses were scored. To enable the comparison 
of results, we corrected the original score from 0-24. Thus, 
we multiplied the value obtained by 24 (total number of 
pneumatized paranasal sinuses)15.

For the statistical analysis of the collected data, in 
addition to the descriptive analysis, we used the following 
techniques: confidence interval, equal test of two propor-
tions, comparison of univariate means (ANOVA). The level 
of significance in all tests was 0.05 (or 5%).

RESULTS

The main referred complaints were: cough (88.2%); 
headache or facial pain (38.2%) and nasal obstruction 
(29.1%). Rhinorrhea was reported in only 4 patients. Con-
sidering the symptoms, only 20.58% of the 34 patients were 
diagnosed as having chronic rhinosinusitis.

The result of nasofibroscopy based on Lund-
Kennedy score was demonstrated in Graph 1, according 
to the endoscopic criteria for the diagnosis of chronic rhi-
nosinusitis in the sample, 73.52% of the patients presented 
the disease at the time of the assessment.

CT scan was performed in 31 subjects, because 3 of 
them did not come for the exam. Imaging staging based 
on Lund-Mackay presented average of 13.3, ranging from 
1 to 24 points.

The most affected paranasal sinus was the maxillary 
sinus, with 91.9% of opacification - 45.1% of complete 
opacification and 46.8% of partial opacification. Next, in 
decreasing order, there was affection to anterior ethmoid 
(83.9%), frontal (70%), sphenoid (66.7%) and posterior 
ethmoid (54.8%). Considering the CT scan parameters for 
diagnosis of chronic rhinosinusitis, we detected that 93.54% 
of the 31 patients presented the disease.

Upon comparing the three diagnostic methods 
two by two, we noticed that they presented results with 
statistically significant differences (p<0.001) and CT scan 
was the exam that presented the higher level of positive 
results (93.54%) and the questionnaire presented the high-

Chart 1. Lund-Kennedy score of endoscopic assessment.

Characteristics Nasal cavity
 right left
Polyp (0,1,2)  
Edema (0,1,2)  
Secretion (0,1,2)  
total  

Note: Polyp: 0 - absent; 1 - limited to the middle meatus; 2 
- extending to the nasal cavity
Mucosa edema: 0- absent; 1- mild/moderate edema; 2-
polypoid degeneration
Secretion: 0 absent; 1- hyaline; 2- thick and/or mucopurulent 

Chart 2. Lund-Mackay score of CT scan.

paranasal sinuses Right Left
Maxillary (0,1,2)  
Anterior Ethmoid (0,1,2)  
Posterior Ethmoid (0,1,2)  
Sphenoid (0,1,2)   
Frontal (0,1,2)  
Ostiomeatal Complex (0,2)*  
Total  

Note: 0- without abnormalities; 1- partial opacification; 2- total opaci-
fication
* 0- no obstruction; 2- obstructed

est percentage of negative responses (79.42%). CT scan 
and nasofibroscopy presented higher level of agreement, 
whereas CT scan and the questionnaire had the highest 
level of disagreement (Graph 2).

Figures 1 and 2 are examples of agreement and 
disagreement, respectively, between the results of na-
sofibroscopy and CT scan for the diagnosis of chronic 
rhinosinusitis in the sample. In both examples, the assess-
ment of symptoms by the questionnaire was negative for 
nasosinusal disease.

DISCUSSION

It is a consensus among researchers in the area 
that nasosinusal disease is practically universal in cystic 
fibrosis6. As a result, the participation of Otorhinolaryngol-
ogists in the follow-up of these patients is becoming more 
and more expressive. In the past, the professionals used to 
focus the attention on relieving symptoms, with palliative 
management. Currently, it is the Otorhinolaryngologist’ 
responsibility to maintain the upper airways in good con-
ditions, contributing to prevent infectious presentations5. 
It is essential that specialists decide what is the right time 
and how to intervene. To that end, he/she needs enough 
data to correctly make the diagnosis of nasosinusal disease 
and to identify how much it is interfering in the patients’ 
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quality of life. This difficult decision has motivated the 
investigation of the topic.

In our sample, we tried to have the most homoge-
neous sample possible to minimize biases. Mean age of 
selected patients was within the age range that had the 
most nasosinusal symptoms in mucoviscidosis, which, 
according to Ramsey and Richardson (1992)7, takes place 
at 5 to 14 years.

The diagnostic criterion of chronic rhinosinusitis 
should be rigorous to prevent false-positive results. No-
sological diagnosis should be made by the association of 
symptoms, signs shown in nasofibroscopy and paranasal 
sinuses CT scan11. These were the criteria accepted for our 
methodology. Nasofibroscopy and CT scan staging used in 
the study were Lund-Kennedy and Lund-Mackay scores, 
which are universally accepted, facilitating the comparison 
with other studies12,14,15.

The sample of this study presented distribution 
by gender, race and genotyping equivalent to that dem-

onstrated in other studies1,3. Out of 34 studied subjects, 
30 had used prophylactic Azythromycin for pulmonary 
inflammatory condition. Studies showed that this class of 
antibiotics in low doses and for prolonged periods of time 
acted mainly as an immunomodulator of the inflammatory 
response, and there was not enough plasma concentration 
to have a bactericide action16-18.

Except for cough, the occurrence of rhinosinusitis 
symptoms reported in the study was low. We should care-
fully analyze the complaint of cough, because it may be 
related only with the pulmonary presentation. These data 
are similar to those found by Shapiro et al. (1982)19, King 
(1990)8 and Cuyler (1992)20.

Differently, some studies reported high incidence of 
nasosinusal complaints. Some hypotheses were developed 
to explain this fact. The studies by Brihaye et al. (1997)21 
and Coste et al. (1995)22 have possibly presented disagree-
ing results owing to the different age range studied and 
the higher incidence of nasal polyposis in their samples. 

Graph 1. Percentage demonstration of endoscopic assessment using 
Lund-Mackay score in the sample. - Note: Polyp: 0 - absent; 1 - limited 
to the middle meatus; 2 - extending to the nasal cavity. Edema: 0 - ab-
sent; 1 - mild/ moderate; 2 - severe/polypoid degeneration. Secretion: 
0 absent; 1 - hyaline; 2 - purulent and thick.

Figure 1. Example (case 12) of the agreement between results of 
assessments. CT scan and nasofibroscopy with positive diagnosis of 
chronic rhinosinusitis.

Graph 2. Percentage demonstration of agreement of results of asses-
sments in relation to diagnosis of chronic rhinosinusitis of the sample: 
CT scan, nasofibroscopy and questionnaire.

Figure 2. Example (case 5) of disagreement between the results of 
assessments. CT scan with positive diagnosis and nasofibroscopy with 
negative diagnosis of chronic rhinosinusitis.
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Gentile and Isaacson (1996)23, in a retrospective study 
reported nasal obstruction in 62% of the cases and head-
ache in 31% of the 16 charts they analyzed. In addition to 
the fact the sample was small and there were incomplete 
data in the medical charts, the studied group had been 
operated on, which means that they probably had more 
symptoms. Rowe-Jones and Mackay (1996)24 studied 46 
patients with mucoviscidosis that were operated on for 
chronic rhinosinusitis refractory to clinical treatment. Au-
thors described their sample as representative of the most 
advanced level of chronic rhinosinusitis in the population 
with cystic fibrosis. Thus, more symptomatology would 
have been expected in such study.

Therefore, the study reinforced the low occur-
rence of nasosinusal symptoms in cystic fibrosis when 
the assessment of all patients is made and not only in 
those scheduled to be operated on. The valuation only 
of symptoms for the diagnosis of chronic rhinosinusitis 
is insufficient, demanding objective exams. Moss and 
King (1995)25 justified this fact by the following factors: 
patients and/or responsible people prioritize attention to 
other clinical manifestations of the disease that are more 
severe, underestimating the nasosinusal complaints; there 
is adaptation of the symptoms, reducing the discomfort 
caused by them, there is lack of knowledge about the 
nasosinusal disease and it may interfere in quality of life 
and progression of pulmonary condition. Normally, these 
should be some of the main reasons for low occurrence 
of nasosinusal symptoms.

In the sample, 73.5% of the patients presented pre-
dictive signals of chronic rhinosinusitis by nasofibroscopy. 
Three of the 34 cases presented polyps, 35.3% presented 
mucopurulent secretion and 58.8% presented mucosa ede-
ma. These results are similar to those described by Coste et 
al. (1995)22 and Brihaye et al. (1997)21 except for the polyps 
that were detected by the authors with higher incidence, 
respectively in 43.7% and 33% of the subjects.

The incidence of nasal polyps is variable in the lit-
erature from 6.7% to 48%; this variability may be attributed 
to different age ranges that comprise the studied samples 
and the different assessment methods25-28.

It is known that CT scan assessment is abnormal 
in practically 100% of the patients with cystic fibrosis25. 
In the present study, the imaging diagnosis was positive 
in 93.45% of the 31 cases. Out of the total of 24-point 
score of Lund-Mackay, the mean score was 13.2 (±6.64). 
Similar results were described by Yung et al. (2002)29 in 
the routine assessment of 23 patients. They reported that 
only 2 cases presented almost normal CT aspect (score < 
4). Differently, many studies performed CT scan only in 
severe nasosinusal cases, before surgery. Rowe-Jones and 
Mackay (1996)24 studied a selected sample of pre-surgi-
cal patients by chronic rhinosinusitis and polyposis. CT 
scan according to Lund-Mackay score before the surgery 

revealed an average score of 9.5 (±2.1) of the maximum 
score of 12 (unilateral), considering only the worst side. 
To each patient, there was an average of 81% of paranasal 
sinuses opacification. However, they reported that the 
severity of the nasosinusal disease demonstrated in the 
imaging exam does not seem to be directly related with 
the surgical findings. It is probably due to the CT scan 
limitation to distinguish between the purulent secretion 
or mucous or the edema mucosa.

Considering individually each of the assessments for 
the diagnosis of chronic rhinosinusitis, we observed that 
there was statistically significant difference between them. 
The positive diagnosis of the disease was predominantly 
observed in CT scan and it was negative for assessment 
of symptoms (questionnaire). Moreover, considering the 
results of agreement and disagreement relative to the dis-
ease, the study showed that CT scan and nasofibroscopy 
presented higher percentage of agreeing results whereas 
CT scan and the questionnaire presented the highest 
proportion of disagreeing results. These differences were 
statistically significant.

The possible explanations to justify these results are 
the following: the diagnosis of chronic rhinosinusitis deter-
mined only by the symptomatology is underestimated be-
cause the patient does not value the nasosinusal condition, 
as suggested by other authors7,25. Moreover, the fact that the 
patients in the study were submitted to preventive treat-
ment of pulmonary infections with Azythromycin could 
have contributed to minimize the upper airway symptoms. 
As to CT scan, there is probably underestimation of the 
diagnosis of nasosinusal disease. Some studies show that 
in some cases there is lack of correlation between surgical 
findings and CT scans 24 and even postoperatively, and 
CT scan should not be used as a parameter to control the 
disease, given that it is probably affected with paranasal 
sinuses opacification, which does not correspond to signs 
and symptoms20.

Nasofibroscopy revealed chronic rhinosinusitis in 
73.5% of the cases and in our opinion it is the most sensi-
tive assessment to this affection. It should be periodically 
performed in patients with cystic fibrosis, even when 
there is no suspicion of rhinosinusitis in the clinical as-
sessment, because it may evidence relevant nasosinusal 
abnormalities.

In view of all the aspects previously presented, the 
contribution that Otorhinolaryngologists may give to the 
follow up of cystic fibrosis patients is remarkable. The 
multidisciplinary approach, with constant exchange of in-
formation and experience is the ground to reach the main 
objective, that is, patients’ wellbeing. In past decades, there 
have been many significant achievements in quality of life 
and survival of patients with cystic fibrosis. We do hope it 
is a continuous stimulus for us to overcome our limitations 
and always focus on the common goal of cure.
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CONCLUSION

The data analysis in our study led to the following 
conclusions:

1. The positive diagnosis of the disease is 
predominantly observed by imaging exams - CT scan.

2. The negative diagnosis is predominantly 
observed by the assessment of symptoms - anamnesis.

3. There is statistically significant difference 
between the assessment tools for the diagnosis of chronic 
rhinosinusitis.

4. Nasofibroscopy has expressively contrib-
uted to the assessment of chronic rhinosinusitis in patients 
with cystic fibrosis, reliably characterizing all nasosinusal 
conditions.

REFERENCES

1. Aiken ML, Fiel SB. Cystic fibrosis. Dis Mon 1993; 39: 1-52. 
2. Rommens JM, Iannuzzi MC, Kerem B, Drumm ML, Melmer G, Dean M, 

et al. Identification of the cystic fibrosis gene:  chromosome walking 
and jumping. Science 1989; 245: 1059-65. 

3. FitzSimmons AC. The changing epidemiology of cystic fibrosis. J Pediatr 
1993; 122: 1-9. 

4. Umetsu DT, Moss RB, King VV, Lewiston NJ. Sinus disease in patients 
with severe cystic fibrosis:  relation to pulmonary exacerbation. Lancet 
1990; 335: 1077-8. 

5. Davidson TM, Murphy C, Mitchell M, Smith Cecilia, Light M. Manage-
ment of chronic sinusitis in cystic fibrosis. Laryngoscope 1995; 105: 
354-9. 

6. Gysin C, Alothman GA, Papsin BC. Sinonasal disease in cystic fibrosis:  
clinical characteristics, diagnosis and management. Pediatr Pulmonol 
2000; 30: 481-9. 

7. Ramsey B, Richardson MA. Impact of sinusitis in cystic fibrosis. J Allergy 
Clin Immunol 1992; 90: 547-52. 

8. King VV. Upper respiratory disease, sinusitis, and polyposis. Clin Rev 
Allergy 1991; 9: 143-57. 

9. Araújo E, Sakano E, Weckx LLM. I Consenso Brasileiro sobre Rinossi-
nusite. Rev Bras Otorrinolaring 1999; 65 (3) (Suppl 9): 6-29. 

10. Reis FJC, Damaceno N. Fibrose cística. J Pediatr (Rio J.) 1998; 74 
(Suppl 1): S76-S94. 

11. Benninger MS. Adult chronic rhinosinusitis:  definitions, diagnosis, 
epidemiology and pathophysiology. Otolaryngol Head Neck Surg 
2003; 129S: S1-S32. 

12. Lund VJ, Kennedy DW. Quantification for staging sinusitis. Interna-
tional Conference on Sinus Disease:  Terminology, Staging, Therapy. 
Ann Otol Rhinol Laryngol Suppl 1995; 104 (suppl): 17-21. 

13. Smith TL, Rhee JS, Loehrl TA, Burzynski ML, Laud PW, Nattinger AB. 
Objective Testing and quality-of-life evaluation in surgical candidates 
with chronic rhinosinusitis. Am J Rhinol 2003; 17: 351-6. 

14. Lund VJ, Mackay IS. Staging in rhinosinusitis. Rhinology 1993; 31: 
183-4. 

15. Hill M, Bhattacharyya N, Hall TR, Lufkin R, Shapiro NL. Incidental 
paranasal sinus imaging abnormalities and the normal Lund score 
in children. Otolaryngol Head Neck Surg 2004; 130: 171-5. 16. 
Rubin BK, Henke MO. Immunomodulatory activity and effectiveness 
of macrolides in chronic airway disease. Chest 2004; 125: 70S-78S. 

17. Yamada T, Shigeharu F, Mori S, Yamamoto H, Saito H. Macrolide 
treatment decreased the size of nasal polyps and IL-8 mild in nasal 
lavage American Journal of Rhinology 2000; 14: 143-8. 

18. Iino Y, Sasaki Y, Miyazawa T, Kodera K. Nasopharyngeal flora and 
drug susceptibility in children with macrolide therapy. Laryngoscope 
2003; 113: 1780-5. 

19. Shapiro E, Milmoe G, Wald E, Rodnan J, Bowen A. Bacteriology of 
the maxillary sinuses in patients with cystic fibrosis. J Infect Dis 1982; 
146: 589-93. 

20. Cuyler JP. Follow-up of endoscopic sinus surgery on children with 
cystic fibrosis. Arch Otolaryngol Head Neck Surg 1992; 118: 505-6. 

21. Brihaye P, Jorissen M, Clement PAR. Chronic rhinosinusitis in cystic 
fibrosis (mucoviscidosis) Acta Oto-rhino-laryngol belg. 1997; 51: 
323-37. 

22. Coste A, Gilain L, Roger G, Sebbagh G, Lenoir G, Manach Y, et al. 
Endoscopic and CT-scan evaluation of rhinosinusitis in cystic fibrosis. 
Rhinology 1995; 33: 152-6. 

23. Gentile VG, Isaacson G. Patterns of sinusitis in cystic fibrosis. Laryn-
goscope 1996; 106: 1005-9. 

24. Rowe-Jones JM, Mackay IS. Endoscopic sinus surgery in the treatment 
of cystic fibrosis with nasal polyposis. Laryngoscope 1996; 106: 1540-
4. 

25. Moss RB, King VV. Management of sinusitis in cystic fibrosis by en-
doscopic surgery and serial antimicrobial lavage. Arch Otolaryngol 
Head Neck Surg 1995; 121: 566-72. 

26. Stern RC, Boat TF, Wood RE, LeRoy WM, Doershuk CF. Treatment 
and prognosis of nasal polyps in cystic fibrosis. Am J Dis Child 1982; 
136: 1067-70. 

27. Kerrebijn JDF, Poublon RML, Overbeek SE. Nasal and paranasal di-
sease in adult cystic fibrosis patients. Eur Respir J 1992; 5: 1239-42. 

28. Halvorson DJ, Dupree JR, Porubsky ES. Management of chronic 
sinusitis in the adult cystic fibrosis patient Ann Otol Rhinol Laryngol 
1998; 107: 946-52. 

29. Yung MW, Gould J, Upton GJG. Nasal polyposis in children with 
cystic fibrosis:  a long-term follow-up study. Ann Otol Rhinol Laryngol 
2002; 111: 1081-6.


