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OBJECTIVE 

Discuss therapeutic options and their efficacy in the  

Treatment of chronic rhinosinusitis in children 

 

Evidence ï base literature  

Expert opinions  

Real life 

POTENTIAL CONFLICTS   =    0 



 

HEALTH PROBLEM  

DX MORE DIFFICULT TO MAKE 

 

PREVALENCE OF CRS IN PEDIATRIC POPULATION IS INVERSELY 

RELATED TO THE AGE OF THE PATIENT 

 

YOUNGER AGE GROUPS HAVE HIGHER INCIDENCES OF BOTH VIRAL  

UPPER RESPIRATORY INFECTIONS AND CRS 

 

SPECTRUM OF DISORDERS WITH SIMILAR PRESENTING SYMPTOMS 

LIKE THOSE OF  

 

VIRAL UPPER RESP. INFECTIONS   OR   ALLERGIC RHINITIS 

PEDIATRIC CHRONIC  RHINOSINUSITIS 



PEDIATRIC CHRONIC RHINOSINUSITIS 

 

 

TREATMENT GOAL: 

 

ACHIEVE RESOLUTION OF SYMPTOMS WITH 

RETURN  OF NORMAL SINUS PHYSIOLOGY AND 

MUCOCILIARY CLEARANCE 



The children should be sické..  

To be healthy 



INFECTION  

INFLAMMATION  





Consensus Guidelines 

- Rhinosinusitis iniciative, 2004   ( Meltzer, et al ) 

- Joint Task Force on Practice Parameters, 2005 ( Slavin, et al ) 

- European Position Paper on Rhinosinusitis and Nasal Polyps, 2007 

 ( Fokkens, et al ) 

- British Society for Allergy and Clinical Immunology, 2008 ( Scadding et al ) 

EVIDENC BASE OF THE PUBLISHED LITERATURE AND REFLECT VIEWPOINTS 

OF EXPERTS IN ALLERGY , IMMUNOLOGY, OTOLARYNGOLOGY, RHINOLOGY 

CONSENSUS AND DIVERGENT OPINIONS OCCUR BETWEEN GUIDELINES  

REGARDING CLASSIFICATION, DIAGNOSIS AND MANAGEMENT OF ARS 

AND CRS and their various subtypes 

The diagnostic utility of nasal airway exam is acknowledged by all 

Mayo Clin  Proc. 2011;86:427-43 



Consensus Guidelines 

- Rhinosinusitis iniciative, 2004   ( Meltzer, et al ) 

- Joint Task Force on Practice Parameters, 2005 ( Slavin, et al ) 

- European Position Paper on Rhinosinusitis and Nasal Polyps, 2007 

 ( Fokkens, et al )  

- British Society for Allergy and Clinical Immunology, 2008 ( Scadding et al ) 

 

EP3OS guidance document:  

 the most comprehensive treatment recommendations for CRS ,  

 CRS subtypes and stratified further according to disease severity. 

Hamilos, D,  JACI   oct 2011.  



CHRONIC RHINOSINUSITIS IN CHILDREN  

 

MULTIFACTORIAL DISEASE 

factors that may contribute to CRS in children  



ÇFrequent viral upper respiratory tract infections 

ÇSmall sinus ostia 

ÇAnatomic abnormalities in the sinuses 

Ç Inmaturity of the pediatric immune system 

ÇPrimary  

ÇSecondary  

ÇBiofilm formation in sinus tissue 

ÇEnlarged adenoids harboring bacteria that cause CRS 

Lusk R. Clin  Allergy Immunol 2007;20:287-98 

Hamilos, D  JACI   oct 2011 Modified. 

Wu, A et al   Immunol Allergy Clin N Am 2009 .    

CRS  IN CHILDREN  

Factors predisposing to Recurrent or Chronic Rhinosinusitis 



ÇAllergy 

ÇTabacco smoke 

Ç Irritants / polutants 

ÇGERD 

ÇDefects in mucociliary clearance 

 ( primary  /  secondary ) 

ÇCystic fibrosis  

Ç Inmotilia cilia syndrome 
 

Lusk R. Clin  Allergy Immunol 2007;20:287-98 

Hamilos, D  JACI   oct 2011 Modified.  

Wu, A et al   Immunol Allergy Clin N Am 2009  

CRS  IN CHILDREN  

Factors predisposing to Recurrent or Chronic Rhinosinusitis 



 

ÅThe incidence of the common cold is much higher in children. 

ÅRates are highest in children < 5 years. Children attending school or 

daycare are a large reservoir for URIs to other children and those who 

care for them. 

ÅChildren have 3-8 viral URTIs per year. Adolescents and adults have  

2-4 URTIs per year, and people older than 60 years have < than 1 URTIs  

per year. 

ÅBacterial rhinosinusitis complicates 2 % of viral URIs. 
 

Emedicine / WebMD , accessed January 19, 2009. 

Centers for Disease Control and Prevention . Nonspecific  upper  respiratory  tract  

Infection.  





 

 

Clinical and radiographic feactures of the common cold are similar 

to bacterial rhinosinusitis: 

 

a) CT scan within 48-96hrs of a self-diagnosed ñcoldò (n=31) 

b) 77 % with infundibulum occlusion 

c) 79 % cleared in 2 weeks without antibiotics 

 

 

 

Gwaltney  JM Jr, et al. N Engl  J Med . 1994; 330:25-30. 





TREAT THE PATIENT, 

NOT THE CT SCAN 



 

ÅIt had been postulated that a septal deformity in the region of the 

OMC would be associated with ostiomeatal narrowing and increased 

risk of rhinosinusitis. 

 

ÅSeptal deviation is not associated with an increased incidence of  

rhinosinusitis in adults or children. 

 

ÅThere is a strong correlation between the presence of a concha 

bullosa and  deviation of the septum to the contalateral side. 
 

1. Harar RP, et al. Rhinology  2004;42(3):126-30. 

2. Hamdan AL, et al. J Med  Liban 2001;49(1):2-5. 

3. Collet  S, ET AL. Acta Otorhinolaryngol  Belg 2001;55(4):299-304. 

4. Sivasli E, et al. Surg Radiol Anat 2003;24(6):400-5. 



ANATOMICAL DEFECTS / VARIANTS AFFECTING OMC 

CONCHA BULOSA BLOCKING THE INFUNDIBULUM 

JA.SACRE H. 



 

Å61 Children with chronic sinusitis were referred  for an allergy  

evaluation; were  evaluated for immunologic competence. 

 

Å22 Patients had + prick test; 12 additional patients had highly + 

 intradermal test to common environmental allergens. 

Å11 Had low immunoglobulin levels, 

Å  6 Had low immunoglobulin levels and vaccine hyporesponsiveness 

Å17 Had poor vaccine response only. 

 

ÅThus, 34 of 61 patients with refractory sinusitis had abnormal results 

on immune studies, with depressed IgG3 levels and poor response to  

pneumococcal antigen 7 being most common. 

 

  

 

Shapiro GG, et al. Pediatrics . 1991 Mar; 87(3):311-6. 



ÅChildren with radiograph-proven CRS underwent maxillary sinus 

punctures to obtain pathogens and for analysis of antibiotic resistance. 

RESULTS: 295 cultures obtained from 165 children yielded 399 

isolates. The common isolates 

 

       1. Alpha-hemoltyc Streptococcus (20.8 %). 

        2. Haemophilus influenzae (19.5 %).   

        3. Streptococcus pneumoniae (14.0 %). 

        4. Coagulase-negative Staphylococcus (13.0 %). 

        5. Staphyloccus aureus (9.3 %). 

        6. Anaerobes in (8.0 %). 

 

ÅSusceptibility rates of H influenzae for ampicillin and co-trimoxazole 

were 44.7 % and 42.1 %, respectively, in the first 3 years of the study 

and 25 % and 40 %, respectively, in the next 3 years. 

Hsin CH, et al. Am J Otolaryngol . 2009 Mar 26.  



Antibiotics in ARS in children ï Cochrane meta-analysis of 

antibiotics for persistent nasal discharge concluded that 

antibiotics given for 10 days reduced the probability of 

persistence in the short to medium term .  

The benefit were modest and for 8 children treated one additional 

child would be cured ( NNT 8,  95% CI   5 to 29 ).  

 

No long term benefits were documented.  

The only study really treating CRS was negative 

CRS IN CHILDREN  

ANTIBIOTICS  1 a  A    



The problem is the development and spread of anti- microbial 

resistance in common bacterial pathogens. The cause is 

excessive exposure of these bacteria to antimicrobial agents. 

The solution is to reduce antimicrobial exposure, the most 

important element of which is to reduce human use. 





Study Desing (Nasal Spray) 

a) 100 patients, (average age 36 y/o) 

b) 38 patients, Bactroban nasal solution: 7 months 

c) 38 patients, Placebo: 7 months 

d) Clinical (> 1 week), CT scan, Fiberoptic Rhinoscopy 

Nsouli T. et al. Ann Allergy Asthma Immunol 1996; 76:117 2006-2009 in prep. 



Frequency of Paranasal sinusitis episode(s) per 7 months (average) 

Conclusion: 

Bactroban group frequency of sinusitis decreased 70% versus 10% in the control group. This study 

suggest evidence in support of Mupirocin nasal sol. As an effective antibacterial agent for the prevention 

of repeated paranasal sinusitis. 

Decreases Nasal Congestion By Killing Staph, Stopping Staph. Allergic Reaction! 

 

Nsouli T. et al. Ann Allergy Asthma Immunol 1996; 76:117 2006-2009 in pred. 



Nasal Lavage With Mupirocin for the Treatment of 

Surgically Recalcitrant Chronic Rhinosinusitis 

Uren Laryngoscope 2008; 118: 1677-80 



Nasal Lavage With Mupirocin for the Treatment 

of Surgically Recalcitrant Chronic Rhinosinusitis 







 

A  study of the prevalence and extent of adenoidal biofilm in pediatric 

CRS versus obstructive sleep apnea (OSA). 

CRS ( N = 7 ); OSA ( N = 9 ). 

Ultrastructural scanning EM analysis of biofilm. 

 

                                Group      Pediatric          Pediatric 

                                                     CRS                   OSA 

                       Mean biofilm      94.9 %               1.9 %             P < .001 

 

Biofilms in the nasopharynx of children with CRS may act as a chronic 

reservoir for bacterial pathogens resistant to standard antibiotics.  
 
 

Coticchia J et al. Arch  Otolaryngol  Head Neck Surg.2007; 133(2):110-4. 



To evaluate adenoids' importance in pediatric rhinosinusitis as a cause of mechanical blockage 

or as a reservoir for pathogenic bacteria. 

METHODS: 

A retrospective chart review of prospectively collected data was performed, which included 410 

children under the age of 14 who underwent adenoidectomy in the study. Adenoid bacteriology 

was evaluated with adenoid tissue culture, and sinusitis grade and adenoid size were 

determined using preoperative PNS X-ray. A potential correlation between these factors was 

then analyzed. 

 

RESULTS: 

The overall adenoid bacteria isolation rate was 79.3%. The most common bacteria were 

Haemophilus influenza (28.5%), Streptococcus pneumonia (21.7%), Streptococcus pyogenes 

(21.0%), and Staphylococcus aureus (15.6%), and bacterial isolation rate increased significantly 

according to sinusitis grade (p=0.000). This was especially true of Haemophilus influenzae and 

Streptococcus pneumonia, whose isolation rates increased significantly (p=0.011, p=0.001 

each). There was no statistically significant difference in sinusitis grade or bacterial isolation rate 

according to adenoid size. 

Int J Pediatr  Otorhinolaryngol . 2008 Nov;72(11):1643-50 

The role of adenoids in pediatric rhinosinusitis. 



ÁThere is a correlation of rhinosinusitis and infected adenoid core 

pathogens. 1,2 

ÁAdenoidectomy will resolve CRS in roughly 50 % of the children. 

3,4 

ÁIt is now widely accepted that an adenoidectomy should be 

performed before intervening with endoscopic sinus surgery. 5,6 

1. Lee D, Rosenfeld  RM. Otolaryngol  HNS 1997;116:301-7. 

2. Muntz HR, Lusk RP. Arch  OHNS 1991;117:179-81. 

3. Ramadan HH. Arch  Otolaryngol  Head Nack Surg 1999;125811):1208-11. 

4. Vanderberg  SJ, Heatley  DG. Aarch  Otolaryngol  Head Neck Surg 1997;123(7):675-8. 

5. Lieser  JD, Derkay  CS. Curr  Opin  Otolaryngol  Head Neck Surg 2005;13(1):60-6. 

6. Sobol SE, et al. Laryngoscope  2005;115(1):78-80. 



Conclusion: Adenoidectomy reduces caregiver reported symptoms of 

chronic rhinosinusitis in a majority of pediatric patients. Given its simplicity, 

low risk profile, and apparent effectiveness, adenoidectomy should be 

considered first line therapy for medically refractory, uncomplicated 

pediatric rhinosinusitis. 

Adenoidectomy outcomes in pediatric rhinosinusitis : A 

meta-analysis 
BRIETZKE Scott E.  BRIGGER Matthew T. ; 

Results: Nine studies met the inclusion criteria. Six were cohort studies (level 2b) 

and four were case series (level 4). Mean sample size was 46 subjects (range = 10-

121) with grand mean age of 5.8 years (range 4.4-6.9 years). All studies showed 

that sinusitis symptoms or outcomes improved in half or more patients after 

adenoidectomy. Eight studies were sufficiently similar to undergo meta-analysis. 

The summary estimate of the proportion of patients who significantly improved 

after adenoidectomy was 69.3% (95% Cl = 56.8-81.7%, p < 0.001). The possibility of 

author bias was explored as one author group contributed a large proportion of 

patients to the study group. 

International Journal of Pediatric Otorhinolaryngology (2008) 72, 

1541-1545 



FAILURES OF ADENOIDECTOMY FOR CHRONIC RHINOSINUSITIS  

IN CHILDREN: FOR WHOM AND WHEN DO THEY FAIL  ? 

- 143 children :  adenoidectomy for CRS 

- Follow up was available on 121 

- 61 failed 

- Data on 55 who failed adenoidectomy and had FESS 

- Younger than 7 years of age 

- Asthma 

- Required salvage ESS 

Ramadan & Tiu 2007 



OUTCOME OF ADENOIDECTOMY VS 

 ADENOIDECTOMY WITH MAX SINUS WASH  

FOR CHRONIC RHINOSINUSITIS IN CHILDREN 

- Children with more severe sinus disease as evidence by a high CT score 

had a higher success rate if maxillary sinus wash was performed at the time  

Of adenoidectomy 

 

- Children with a low CT score did not have that benefit 

Ramadan & Cost 2008 



OBJECTIVE: To estimate the success of a therapy consisting of culture 

directed  IV antibiotics, adenoidectomy, and sinus aspiration in 

ameliorating long-term (>12 months) clinical symptoms of CRS in  

pediatric patients who are resistant to oral antibiotic therapy. 

 

METHODS: retrospective review of 22 pediatric CRS case. 

 

RESULTS: Initial clinical improvement after cessation of IV therapy was 

achieved in all 22 patients. 

          a). Seventeen (77%) demonstrated long-term resolution of clinical 

               symptoms of CRS. 

         b). 4 patients were immunocompromised and had poorer outcomes. 

 

Adappa ND, Coticchia JM. Am J Otolaryngol. 2006;27(6):384-9 (New York,NY) 





A retrospective chart review of 53 pediatric patients undergoing ESS for 

CRS between 2002 ï 2006. The patients were assigned to the ñprotractedò 

group if they demonstrated persistent mucopurulent nasal discharge for > 3 

months after ESS, or the ñresolvedò group. 

 

RESULTS: There were 21 ñprotractedò patients (39.6%) and 32 ñresolvedò 

patients (60.4%). 

 

Risk factors for protracted CRS were: 

       a) sinonasal polyposis (80.9% vs. 53.1%, P = 0.039). 

       b) history of allergic rhinitis (52.4% vs. 12.5%, P = 0.002) and  

       c) gender (male vs. female = 80.9% vs. 43.7%, P = 0.007). 

These associations remained significant in a multivariate logistic regression. 

Lee  TJ, et al. Risk factors for protracted sinusitis in pediatrics after endoscopic  

sinusitis surgery. Auris Nasus  Larynx. 2009; 36(6):655 -60. (Taiwan) 



61 Children with chronic sinusitis were referred for an allergy 

evaluation were evaluated for immunologic competence. 

 

22 Patients had + prick tests; 

12 Additional patients had highly + intradermal tests to common 

environmental allergens.   

 

Thus, roughly 50% of children with refractory sinusitis had 

relevant allergies 

 

Shapiro GG, et al. Pediatrics . 1991 Mar;87(3):311-

6. 



DB, crossover, randomized, placebo-controled study in 20 allergic subjects out of 

season 

- After tx with placebo or loratadine ( 10 mg PO daily) for 1 week , a catheter was 

inserted into one maxillary sinus and used to lavage the cavity.  

- Nasal challenge with diluent for the allergen extract, followed by 3 concentrations 

of grass or ragweed  

- Nasal and ipsilateral sinus lavages were performed after each challenge and 

then hourly for 8 hrs. 

- Outcomes: symptoms, lavage specimens were evaluated for eosinophils, levels 

of ECP, albumin and histamine.  

- 11 subjects underwent a similar challenge with lactated RingerËs solution 

RESULTS:  SIG. INCREASES IN EARLY AND LATE PHASE PARAMETERS 

+ maxillary sinus eos and the levels of albumin, ECP, histamine during LPR 







¾Mucosal edema 

 

¾Increased ICAM-1 

 

¾Decreased mucociliary clearance 

 

¾Eosinophil damage 



Sacre Hazouri. JA 

- 117 patients < 12 y old 

- Prospective study 

- Nasal recurrent obstruction for + 4 days x week , for 3 weeks x month 

- Minimum of 3 months  

 

- W /S  clinical manifestations of allergy ( rhinorrea, sneezing, itching, nasal 

congestion ) 

- W /S  oral breathing, snoring  

 

- Protocol:   H&P , NASAL CYTOGRAM , LATERAL XR  , ENDOSCOPY 



Sacre Hazouri. JA 

2/3  or these patients had a nasal cytology pattern of nasal allergy  

( eos / basoph MCC ) and  neutrophils with IC bacteria at the same time 

 ( rhinoprobe ï Alfredo Jalowayski  MD    UCSD  ) 

- Conventional radiology ( lateral neck x ray ) in the diagnosis of H / H of  

Adenoids is useful  ( aprox size in 75 % of the patients ) 

- If this study shows a decrease in diameter of the airway between the  

hard palate and the adenoidal shadow of 40% of more, we should proceed 

with a flexible rhinopharyngoscopy to evaluate not only the real size of the 

Adenoidal tissue, its mucosal appeareance and its potential obstruction of  

The Eustaquian tube ( OPT ) ñotopharyngeal tubeò  

- 50 % of the children with abnormal lateral X-ray, have at least some degree 

OPT obstruction. 

- The endoscopic procedure is easy to perform, even in small children 
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Adenoid Enlargement  

Partial obstruction 

Reflux to E Tube 



¾Endoscopy:  

¾Sensitivity     100 % 

¾Specificity       91 % 

 

ÅPositive predictive value:       89 % 

ÅNegative predictive value:    100 %   

 
¶Sacre, JA.  Alergia méxico. Vol XLVI, n 6. 1999 



Gastroesophageal Reflux Contributing to Chronic Sinus 

Disease in Children 

A Prospective Analysis 

David Phipps  MD.   et al 

ÅProspective analysis 

ÅAges 2-18 

Å30 patients who failed CRS conservative treatment 

Å24 hrs. PH  probe was performed 

Å63% were found to have pathologic reflux 

Å32% had reflux into nasopharynx 

Å79% of patients CRS symptoms improved with GERD treatment 

Å71% of patients with GERD also had asthma 

ÅOnly 44% of patients without asthma had GERD 

ÅPathophysiological characteristics of GERD in CRS unknown, but there is an 

association 

ÅTheory-Acid causes inflammatory reaction leading to decreased mucocilary clearance 

ÅAsthmatics use medications that decrease LES tone and cause hypersecretion of 

gastric acid 

 Arch  Otolaryngol  Head Neck Surg. 2000 Jul;126(7):831-6. 



- Acid Reflux  is common in Pediatric ENT disorders 

- Gastric Reflux is common and often bening 

- Patients with ENT disorders do not often have Esophagitis  

GERD               LPR  

REFLUX IN ADENOIDECTOMY 

      Adenoidectomy                     PE  Tube      

# patients                              95                                  100 

Average  age                        1.46                                1.19 y  

GERD                                     42 %                                 7% 

Carr  et al 2001 







Advancements in computed  tomography 

management of chronic rhinosinusitis  
Randy Leung, MD., ¹ Katrina Chaung, M.D., ¹ Jason L. Kelly, M.D., ² and Rakesh K. Chandra, M.D.¹ 

 
Table 1 Relative radiation dosage estimates for x-ray and computed tomography (CT) 

modalities 

   Imaging Modality Radiation Dosage Equivalent Radiation 

                                                                   (mSv)                Exposure at Sea Level 

  Chest x-ray                                   0.1                                     10 days 

  Mini-CAT CT Sinus                       0.17                                   20 days 

      600 Frame 

   Mammogram                                0.7                                        3 mo 

   CT sinus                                       1                                           4 mo 

   CT head                                        2                                          8 mo 

   CT chest                                       8                                           2 yr 

   CT pelvis                                      10-20                                    3-6 yr 

   Source: Adapted from Xoran Technologies (www.radsafe. Xorantech.com/). 
American J Rhinol & Allergy sept-oct 2011. 25,5. 



Using ARIA template 

Evidence based review 

Provided definitions 

-     Clinical 

- Epidemiological 

- Research 



Using ARIA template 

Evidence based review 

Provided definitions 

-     Clinical 

- Epidemiological 

- Research 









Nasal saline irrigations for the symptoms of CRS 



Nasal saline irrigations for the symptoms of CRS 



Conclusion : Judged solely  on the basis of solution  distribution  in the 

nasal sinuses, nasal irrigation  is effective  when either  positive -

pressure  or negative - pressure  irrigation  is used but  is ineffective  

when a nebulizer  is used.  

 

 

 

 

 

 

 

 

 

 

Laryngoscope , 112:1394 ð1398, 2002 



 

 

 

 

 

 

 

 

 

 

 

 

Laryngoscope , 112:1394 ð1398, 2002 










