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Summary 
 

The clinical trail of the use of Air-Flow plastic nozzles with the ClinPro™ Prophy Powder 

in more than 13 test subjects and in more than 200 pockets caused no noteworthy side 

effects and especially emphysema was not observed in any case. After scaling 3-6 

months ago and a re-evaluation before and after Air-Flow application, for 5 seconds per 

site, an additional reduction of the pocket depths by 1.22 mm was found after 4-6 weeks. 

In the control patients untreated sites were reduced by 0.16 mm after ultrasound re-

scaling (Table 1), the maximum reduction with Air-Flow was 3.0 mm. 

However, the clinical trial of the new Air-Flow plastic nozzles of the EMS device also 

indicated problems. Thus in comparison to earlier models it was scarcely possible to 

push the tip of the nozzle up to the fundus of the pocket. However, the objective of the 

investigation was to examine whether the device could be indicated without hesitation. A 
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difference in pocket depth of 1.0 mm was found between Air-Flow and ultrasound 

application. This reduction confirmed earlier results and justified the further pursuit of the 

project in clinically carefully planned examinations. 

 

1. Introduction 
 

For the reduction of pockets and for maintenance or gain of the connective tissue 

attachment, residual pockets have been re-scaled in recall for many years. 

For the first time for many years clearly better results were achieved with full mouth 

disinfection (FMD) (Quirynen et al. 2000, Saxer 2006). Today special instruments and 

nozzles are available for follow-up treatment of individual recurrent pockets. The first 

evaluation with Air-Flow without special nozzles resulted in that pockets were reduced 

by up to 6 mm after supragingival application (Rams and Slots, 1994, Petersilka et al. 

2003). 

The clinical trial of Air-Flow nozzles with use of ClinPro™ Prophy Powder in pockets 

> 6mm in more than 30 test subjects (in more than 130 pockets) caused no noteworthy 

side effects. However, the Air-Flow application reduced these pocket depths by 2.4 mm, 

whereas shallow pockets were influenced clearly less. The untreated control sites were 

reduced by 1.5 mm after the same period of time, whereby these test subjects had been 

thoroughly periodontally treated around 3 months previously, so that the “after-

shrinkage” of the pockets at the control sites could also be explained (Saxer, 2004a). 

However, the clinical trial of these Air-Flow nozzles of the EMS device indicated many 

technical problems, so that it was attempted in the recent time to improve this situation. 

Work was done in winter 2004 with three- or four-hole metal nozzles, but finally the 

technical problems of clogging of the nozzles were too large, therefore new ways had to 

be found (intermediate report, Saxer 2004b). 

Thus in autumn 2006 removable plastic nozzles with lengthened tips and separate water 

and powder guide were developed for the treatment of residual pockets. These nozzles 

should be examined for their suitability in practice and their influence. 
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Objective 
 

The objective of this clinical pre-trial was firstly to examine whether the application of the 

nozzles in pockets could be performed without problems and secondly whether the 

effectiveness of the new Air-Flow plastic nozzles was comparable with traditional “re-

scaling” treatment (control). Furthermore the practicability of the nozzles should also be 

evaluated and any side effects examined. 

 

 

2. Material and method 
 
Test subjects 
 

22 periodontitis patients aged between 20–70 years were selected from recall patients 

with recurrent pockets. The patients were not allowed to belong to any medical risk 

group. The patients had at least one residual pocket. The pocket depths should be 5 mm 

or greater, but maximum 12 mm. The pockets should not extend up to the apex and also 

no radicular periodontitis should be present. The root apex of the tooth to be treated 

should still be surrounded at least 3 mm securely with a bony periodontium (reduction of 

the risk of emphysema). If no X-rays were available, these were produced. Existing 

images which were up to around 6 months old were accepted. 

However, all pockets of the patients were treated basically, for since the last study, 

which was still performed in the “split mouth technique”, it was known that 

periopathogenic bacteria from untreated pockets migrate rapidly into treated pockets 

(Lee, 2006, van Winkelhoff 2005, Quirynen et al. 2005). For this reason all teeth with 

pocket depths ≥ 4mm were also treated all round at 4-6 sites (molars: 6 sites). The 

pocket depths were measured accurately to a mm with the Michigan probe before and 

approx. 4-6 weeks after treatment. The findings were dictated and entered on the report 

sheet.  
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Procedure  
 

13 suitable and willing patients with as many deep pockets as possible were selected for 

therapy and 9 other patients with only a few deep pockets were treated traditionally with 

sonic or ultrasound re-scaling. 

The individual pockets were treated for 5 seconds. One Air-Flow plastic nozzle per 

patient was used. The reservoir of the new Air-Flow device had always to be filled up to 

the mark with the ClinPro™ Prophy Powder. 

 

One pocket had to be treated at several sites according to its extent; in a molar distally 

for example: in the middle and at each of the two line angles, buccally and orally. A 

wiping movement was performed at the location so that the entire width of the pocket 

fundus was reached.  

After the treatment the patient was instructed to spray all sites for 10 days with 

chlorhexidine spray (2x daily). The patient should present again 4 to 6 weeks after this 

treatment. All sites were measured again on this occasion. 

Side effects and acceptance of the treatment were recorded by the patient as well as by 

the operator (questionnaire). 

The data were evaluated by Dr. G. Menghini, the statistician of the PPK clinic of the 

dental medical centre of the University of Zurich. In view of the rapid transmission from 

site to site, the patient was considered as a unit and the average improvement of all 

treated sites per patient was included in the clinical comparison. In the earlier 

investigation (2004) every individual site was still compared. 

 

 

3. Results 
 

In the observation phase 13 test subjects could be treated with the lengthened nozzle. 

The data of 13 test subjects and 7 control patients who were not treated served for the 

present evaluation. Two test subjects of the control group could not yet be re-examined 

in the follow-up examination. Only the 13 test subjects were included in the evaluation of 

the questionnaires. 
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The 13 test subjects had a total of 200 treated pockets. In the evaluation of the pocket 

depths no distinction was made between deep and shallow pockets, but the overall 

average was compared. In some patients only one site was treated and measured, in 

other patients who had pocket depths ≥ 4mm around the tooth, 4-6 sites were 

measured. In total 234 (200 test) sites were evaluated, and 34 sites in 7 patients not 

treated with Air-Flow but treated traditionally served as control values. 

 

The test sites which were initially ≥ 5 mm were reduced by 1.22 mm highly significantly 

(p = 0.0012) by the Air-Flow treatment, whereas the control pockets were reduced by 

0.16 mm (Table 1). The difference was statistically significant (p<0.0013). The difference 

was somewhat more than 1 mm (1.06 mm). 

 

In the test teeth only 4.5% of the treated sites showed a deterioration, whereas in the 

control teeth no deteriorations occurred, but with 0.16 mm improvement on average, no 

relevant result was achieved clinically. 

No side effects in the nature of emphysema occurred in any patient. One patient 

complained about a dusty mouth, in another the lips were taut, seven patients found the 

coldness to be unpleasant but only one mentioned it expressly, one patient had rather a 

warm feeling.  

 

The test subjects stated pain of 2.18 on the VAS scale (0–10), which means little pain 

(Table 3). The remarks of the therapists are summarized in Table 4. None of the three 

therapists had found side effects, emphysema or injuries to the gum. Observations of 

the therapists were in one case bleeding, a short strong pain, which however the patient 

himself had no longer stated on the questionnaire, sensations of cold were stated twice 

and just as frequently the dust development. Further details can be taken from the 

summary display of the Tables 2-4. 

 

With regard to handling the 3 therapists stated on the questionnaire that the tip of the 

nozzle could be guided only insufficiently, usually only 1-2 mm into the pocket. Although 

the pockets were measured previously by the same examiner / therapist. It was 
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especially difficult to reach the second upper jaw molars distally or teeth that are not 

very well arranged. 

 

 

4. Discussion 
 

Basically all involved examiners, therapists and patients were of the opinion that the Air-

Flow treatment was pleasanter and also more successful in comparison to repeated 

scaling. The LA was not measured in the test subjects. For this reason no statement 

could be made about gain or loss of attachment (LA). Nevertheless strong recessions 

were observed in several cases and the therapists reported that they were surprised 

about the good treatment result in parts. All findings were dictated, so that the therapists 

had no insight into the values before the treatment. But the examiners also observed 

that one part of the patients had difficulties with cleaning, since plaque also occurred 

again in the areas of larger recessions. Since the test subjects had presented again only 

after 4-6 weeks and they had apparently not realized the improvement, larger interdental 

brushes, which might have achieved even better treatment results, were not used. In 

many cases a surprisingly large amount of bacterial plaque was therefore found. It 

appeared important to us to recall the patients soon after treatment to assure the 

treatment result and to adapt the means of oral hygiene. It was also important to draw 

the attention of patients to the occurring recessions, especially in the anterior region. 

These observations were also discussed among the therapists afterwards and the 

agreement between them was noticeable. All therapists had the impression that the Air-

Flow treatment functioned like “non-invasive” gingivectomy at certain places. The 

pockets were almost eliminated, although afterwards, due to not immediately adapting 

the means of interdental hygiene, the treatment was not as effective as it might have 

been, especially with inconsistent use of chlorhexidine preparations. Dissatisfaction was 

expressed that the nozzle could not be applied so easily during the treatment. The flat 

side of the nozzle had always to be turned round either mesially or distally in the pocket, 

which caused problems with regard to the angled handpiece and in the angles of the 

mouth. The two therapists who already had experience with the first probe-like nozzles 

were on one hand of the view that accessibility was better, but also found that 
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insufficient ability of the plastic tip to penetrate could not influence the pockets quite as 

well as the old nozzles.  

 

The examiner and the assistant also observed that in comparison to the earlier nozzles, 

noticeably more powder was used and the reservoirs were frequently more than one half 

empty after treatments of more than 15 pockets. 

 

The powder was found to be of pleasant taste by most patients. The remarks of the test 

subjects on the treatment mentioned in the questionnaires were enumerated, but no 

longer concerned the test subjects generally after the treatment.  

 

Apart from the reported side effects it must be mentioned that the Air-Flow must be 

handled carefully, this means that it is adviseable that one therapist performs the 

application, a second the immediate aspiration. Without intensive aspiration the 

treatment causes both the therapist and patient to cough. The powder deposits on 

tongue and mucosa observed in individual patients were not found to be unpleasant. It 

was observed in individual cases that debris were ejected from the pocket initially when 

the Air-Flow was applied. 

 

 

Conclusions 
 

The reductions of the pocket depths found after the use of the Air-Flow are due with 

greatest probability to the fact that the application, as already in earlier tests, results in 

almost total elimination of the bacteria in the pocket (Petersilka et al. 2003, Rams and 

Slots, 1994). It was found in the first study that the sites which initially had more 

pronounced depths showed larger reductions than initially shallow pockets. This 

impression was also confirmed in the present study by the individual findings, but it was 

not recorded statistically. 

Whether the ClinPro™ Prophy Powder would show even better results on the fundus of 

the pockets with especially deep probing remains to be clarified in future trials. 
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In comparison to the first, needle-shaped nozzles or the three- and four-hole nozzles, 

mechanical problems no longer occurred. The poor access to the deep pockets could 

have caused the smaller reduction of the pocket depths compared with the first trial, but 

this is rather hypothetical, since partially inadequate postoperative hygiene could also 

have been the cause. The reduction of the pocket depths of only 1.06 mm could indicate 

this. However, the data of the two trials could not be compared well with one another. In 

the first pilot trials a few sites in the mouth were treated and at the same time individual 

sites were not treated as control quadrant. We know in the meantime that treated sites 

are rapidly colonized again in one day from the region of untreated sites or else through 

the saliva biofilm. For this reason in this third pilot trial all pockets ≥ 4mm still present 

were treated. However, only the sites initially with depths of ≥ 5mm were registered in 

the evaluation. But a further reason could also lie in the different set of test subjects. In 

the first investigation, test subjects who had been treated previously with FMD were 

selected, whereby a further improvement was to be expected due to the first treatment 

during 6 months. In the present investigation, patients with recurrent pockets in recall 

were included mostly. 

 

 
Table 1 
 

Average reduction of the pocket index in 13 test subjects with pockets ≥ 5mm and in 7 patients 

with traditional aftercare. 

 

Average reduction Test patient  

pocket depths 

Control patients Difference / 

significance p 

 ≥ 5 mm ≥ 5 mm  

Average: x 1.22 0.16 1.06 

Standard deviation: s 0.81 0.23 p= 0.0012 

N pocket depths 200 34  

 
The differences in the comparison of all measured pockets are significantly different (p = 0.0012) 
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Table 2 Answers to the questionnaires by the patients 
 

1. How have you found the present treatment? 

painful O not painful O describe it: 

0 11/ 1 partly, 1 it goes, 1 not specially 
 

2. Did the treatment cause 

a sensation of cold O 7 
pains on the gum  O 

subsequent pains O 

other O 1 tension at the lip, 1 somewhat 
sensitive, 1 dusty, 1 cold, 1 rather warm 

 

3. Was the treatment pleasant in comparison to earlier treatments? 

yes O no O don’t know O 

11    2 
 

4. Would you have the treatment repeated? 

yes O no O don’t know O 

13 
 

5. Please state on the scale shown below how large your pain was. 

The mean pain was stated at 2.2 cm in the 13 test subjects! 

(minimum 0 and maximum 4,6 cm). 

Mark the strength with a vertical line 

 
pain  =  no pain      very strong pain 

     Mean: 2.18 cm 
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Table 4 Answers to the questionnaire by the therapists 
 

Did you observe: 

 

1. Side effects yes no 

 0 13 
2. Emphysema yes no 

  13 
3. Injury on the gum yes no 

  13 
 

4. Other observations: strong dust development, depending upon the skills of the 

assistant, 1 bleeding, 1 strong pains, 1 cold pain 

 

 

Table 5 Answers to the questions to the therapists in conclusion 
 

1. Assessment of the treatment after 4-6 weeks? 

successful not successful problematic 

6 O 1 

 

2. How was the cooperation of the patient? 

good average bad 

4 4 1 

 

3. How long has the patient sprayed with CHX? 

4 weeks 2 weeks scarcely 

4 1 3 
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Fig. 1 Box plots in the comparison of the average pocket depth reduction 

(test with Air-Flow treatment sites, N = 200; control without treatment, N = 34) 
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