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Abstract. – OBJECTIVE: Adenoidectomy is 
a surgical procedure with potential adverse 
events. Effective nonsurgical therapy could re-
duce patient risk and harm. The aim of this study 
was to evaluate the role of bacteriotherapy to re-
duce the necessity of adenoid surgery.

PATIENTS AND METHODS: This experimental 
study was conducted as an open study in 44 chil-
dren (30 males and 14 females, mean age 4.9 years) 
who were candidates for adenoidectomy and tym-
panocentesis as treatment for adenoidal hyper-
trophy and otitis media with effusion. Twenty-two 
children were treated with Streptococcus salivarius 
24SMB and Streptococcus oralis 89a nasal spray, 
administered as 2 puffs per nostril twice a day for 
a week for 3 months (study group). The other half 
of the children was treated with hypertonic saline 
nasal lavage on the same schedule (control group). 
Tympanometry and adenoid size assessment were 
evaluated throughout the intervention period.

RESULTS: In the study group, 6/22 children re-
quired surgery, compared to 20/22 children in the 
study group (p<0.0001). The clinical change in the 
treated children was a significant reduction of ade-
noid size (p<0.0001) and improvement of middle ear 
effusion measured with tympanometry (p<0.0001). 

CONCLUSIONS: Bacteriotherapy with Strepto-
coccus salivarius 24SMB and Streptococcus ora-
lis 89a nasal spray could significantly reduce the 
need for adenoid surgery.
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Introduction

Adenoidectomy with or without tonsillectomy 
is a long practiced and one of the most frequently 
performed surgical procedures in children wor-
ldwide. At present, this surgical procedure has 

well defined indications: an obstructive state in 
the upper airways or severe recurrent infections. 
Restrictions on this treatment option derive from 
the possibility of serious adverse events, inclu-
ding death. Another concern with adenoidectomy 
is frequency of the need for revision surgery1-3. 
The combination of potentially serious risk fac-
tors and concern about the lasting effectiveness 
of surgery lend the adenoidectomy decision a 
profound clinical and social importance. The pos-
sibility of avoiding adenoidectomy thus deserves 
thoughtful consideration. Since recurrent severe 
infections - including recurrent otitis media with 
effusion (OME) - and clinically relevant adenoid 
hypertrophy are the present indications for ade-
noidectomy4,5, effective action against these cau-
sal factors could reduce the requirement for sur-
gery. Recurrent infections represent a trigger for 
immune response in lymphoid tissue, including 
adenoids. Repeated respiratory infections and 
repeated local immune response enlarge the ade-
noids and are at the base of adenoid hypertrophy.

A new approach to prevent and potential-
ly treat respiratory infections, including otitis, 
is manipulation of the respiratory microbiome6. 
The upper airway microbiome has been shown 
to inhibit the growth of pathogens resident in the 
rhinopharynx. Bacteriotherapy, the administra-
tion of “good” bacteria, could prevent the onset 
of respiratory infections (due to “bad” bacteria) 
and consequently avoid antibiotic resistance7-9. It 
has been reported that a mixture of Streptococ-
cus salivarius 24SMB and Streptococcus oralis 
89a (intranasally administered as spray, Rinoger-
mina, DMG, Rome, Italy) is able to colonize the 
respiratory tract 10 and to be an effective preven-
tive agent in children suffering from recurrent 
OME11,12. Drawing on this theoretical framework 
and prior research, the current experiment tested 
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the hypothesis that the apparent need for surgery 
could be reduced in a group of children waiting for 
adenoidectomy and tympanocentesis, by admini-
stering bacteriotherapy as treatment for already 
established disease-state indications for surgery.

Patients and Methods

Patients
The present study was open and included 44 

children (30 males and 14 females) aged 3 to 6 ye-
ars (mean age 4.9) suffering from adenoid hyper-
trophy and OME who were candidates for adenoi-
dectomy and tympanocentesis in the period from 
October 2016 to February 2017. All of the children 
had grade 4 adenoid hypertrophy, assessed and 
recorded with fibre-optic endoscopy, and type B 
tympanometry. The study was specifically appro-
ved by the Ethical Committee of our hospital. The 
children were randomly (1:1) treated with bacte-
riotherapy (study group) or with hypertonic nasal 
lavage (control group). Bacteriotherapy (Strepto-
coccus salivarius 24SMB and Streptococcus ora-
lis 89a) or nasal lavage was prescribed as 2 puf-
fs per nostril twice a day for 7 days in each of 3 
consecutive months. The suspension consisted of 
a minimum of 109 colony-forming units per dose. 
Fibre-optic endoscopy (Karl Storz) and tympano-
metry (Madsen Zodiac 901) were performed be-
fore and after the course of treatment. Adenoid 
size was measured according to validated criteria 
4. The statistical analysis was made by chi-squa-
re test or Fisher’s exact test, in case of expected 
frequencies lower than 5. Statistical significance 

was set at p <0.05, and the analyses were perfor-
med using GraphPad Prism software (GraphPad 
Software Inc., La Jolla, CA, USA).

Results

After treatment, 6/22 (27.3%) children in the 
study group still required surgery, compared to 
20/22 (90.9%) children in the control group (p < 
0.0001) (Figure 1). Adenoid hypertrophy was gra-
de 4 in all children at baseline. After treatment, 
adenoid hypertrophy was grade 4 in 6 children 
(27.3%), grade 3 in 11 children (50%) and grade 2 
in 5 children (22.7%) in the study group while in 
the control group adenoid hypertrophy was grade 
4 in 20 children (90.1%) and grade 3 in 2 children 
(9.9%) (p < 0.0001) (Figure 2). All children had a 
type B tympanometry at baseline; after treatment 
36 (81.8%) ears showed type C and no subjects 
had bilateral type B in the study group, where-
as only 3 children (7.3%) had a type C and one 
(0.9%) had a type AS tympanogram in the control 
group (p < 0.0001) (Figure 3). No adverse effects 
were reported, and all children tolerated bacte-
riotherapy.

Discussion

Avoiding adenoidectomy is a particularly in-
triguing goal for the otolaryngologist and the 
pediatrician. Respiratory infections, including 
OME, may more frequently occur in the presence 
of some microbiota patterns 12-14. Bacteriotherapy 

Figure 1. Percentage of children requiring surgery after 
treatment period in the study group (Bacteriotherapy, dark 
grey) and in the control group (light grey). 

Figure 2. Percentage of adenoid size scores in the study 
group (Bacteriotherapy, dark grey) and in the control group 
(light grey).
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- the administration of “good” bacteria - presents 
an interesting alternative to current treatments 9,15. 
This study showed that Streptococcus salivarius 
24SMB and Streptococcus oralis 89a nasal spray 
could reduce the need for adenoidectomy, as the 
adenoid size clinically diminished in a significant 
number of treated children. In addition, treated 
children experienced improved tympanometry. 
This preliminary study suggests that Streptococ-
cus salivarius 24SMB and Streptococcus oralis 
89a nasal spray might be a reliable option for 
preventing unneeded surgery. No adverse effects 
were reported, and all children tolerated bacte-
riotherapy. The present study has some limita-
tions: i) it had a limited number of participants, 
ii) it did not have a true placebo group, and iii) no 
cultural investigations were performed. Further 
research with larger study groups is necessary to 
confirm these preliminary results.

Conclusions

This preliminary study suggests that Strep-
tococcus salivarius 24SMB and Streptococcus 
oralis 89a nasal spray might be a reliable option 
to prevent adenoid surgery in children suffering 
from adenoid hypertrophy and OME.
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