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Introduction

Periodontal disease is one of the most common 
chronic diseases and severe periodontal disease 
affects approximately 10% of adults worldwide.1,2 
The mainstay of treatment of periodontal disease 
is non-surgical therapy.

Initial ‘step one’ treatment includes removal 
of supragingival deposit and plaque retention 
factors and engagement of the patient in 
maintaining good oral hygiene.3 The second step 
of treatment involves subgingival professional 
mechanical plaque removal (PMPR). The 
two principal methods of subgingival PMPR 
are hand instrumentation and ultrasonic 
instrumentation. Hand instrumentation 
uses a range of specially designed curettes to 
remove deposits from root and tooth surfaces. 
Ultrasonic instrumentation is a subset of 
‘powered instrumentation techniques’ and a 
range of inserts are available to remove plaque 
and calculus from the root surface using a 
rapidly vibrating metallic tip connected to a 
water irrigation system, which keeps the tip cool 
and flushes debris from the operating site. The 
ultimate goal of both techniques is to remove 
biofilm, plaque and calculus.

Periodontal instrumentation techniques have 
been compared through a variety of measures. 
Studies have demonstrated equal efficacy in 
probing depth reduction, clinical attachment 
gain,4,5 bleeding on probing (BOP) reduction,6,7 
plaque removal ability8 and reduction of red 
complex bacteria.9 Currently, the choice of 
which instrumentation technique to utilise 
rests, in general, within the clinician’s personal 
preference. In clinical practice, it is common 
for an operator to combine instrumentation 
techniques during a course of non-surgical 
periodontal therapy, thus providing a 
‘combination or blended approach’ to treatment.

Regardless of the chosen instrumentation 
technique, the scheduling of treatment 
delivery also warrants consideration. The 
clinician has the option of providing root 
surface instrumentation on a quadrant-by-
quadrant basis or by a full mouth approach. 

Clinical outcomes of non-surgical treatment for 
generalised periodontal disease demonstrate no 
clinically relevant differences across exclusively 
hand instrumentation, exclusively ultrasonic 
instrumentation and a combination of these 
techniques.

Selection of instrumentation technique for 
periodontal treatment may be dictated by factors 
other than clinical outcome.

Ultrasonic instrumentation provided by full 
mouth debridement within 24 hours yields 
similar clinical outcomes to ‘quadrant’ treatment 
with a combination of instruments. Full mouth 
debridement with ultrasonic instruments 
may offer the benefit of reducing clinic time 
and reducing costs of instrument sterilisation, 
reprocessing and maintenance.
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Quadrant instrumentation and full mouth 
approach are generally provided over four 
and one or two appointments, respectively, 
and evidence suggests comparable clinical 
outcomes.10 Operator preference and patient 
availability for treatment are currently key 
factors in decision-making for choice of 
treatment delivery approach. For some 
patients with cardiovascular disease, there 
may be a preference to deliver treatment 
in visits of no more than 30–45 minutes to 
minimise the systemic impact of periodontal 
treatment.11 The COVID-19 pandemic 
and the complication of aerosol generating 
procedures (AGPs) created another factor 
to consider in instrumentation technique 
choice.12,13

The importance of providing safe, efficient, 
timely and patient-centred care is paramount 
to quality within healthcare.14 Evidence 
would suggest that non-surgical periodontal 
therapy provided by hand or ultrasonic 
instrumentation fulfils these goals.15 Cost 
effectiveness in periodontitis treatment 
delivery has been explored in the literature 
within a variety of settings: a private practice 
in the USA,16 a public sector specialist practice 
in Malaysia17 and a case report within the UK 
of implications on diabetic management.18 As 
a result of these studies and others exploring 
supportive periodontal care, the perceived 
value of non-surgical periodontal treatment 
is high. Analysis of the cost of periodontal 
treatment within secondary care centres in the 
UK is worthy of consideration,19 particularly 
in the context of such a prevalent disease as 
periodontitis.

This post hoc, retrospective, analytical 
study aims to explore the clinical outcomes of 
periodontal treatment, comparing ultrasonic 
instrumentation, hand instrumentation and 
a combination approach, and comparing 
treatment delivery approaches (quadrant 
versus full mouth). An explorative cost-
minimisation analysis of periodontal therapy 
will be presented. In addition, the study aimed 
to explore financial aspects of delivering 
periodontal therapy within an NHS dental 
hospital.

Methods and materials

This study is a post hoc analysis using pooled 
data generated by two separate studies: a 
randomised controlled trial (RCT) and 
a cohort study.20,21 Both studies had the 
primary outcome of investigating systemic 

inflammatory effects following non-surgical 
periodontal treatment. The current study 
evaluated secondary outcome data from 
these studies and analysed the clinical effects 
of non-surgical periodontal therapy by one 
of three approaches: hand instrumentation 
(HI), ultrasonic instrumentation (UI) and 
combination instrumentation (CI).

Patients referred to Glasgow Dental 
Hospital for periodontal care were recruited 
to each study using identical inclusion and 
exclusion criteria.

Criteria for inclusion in the study included: 
male or female patients aged between 
18–70 years old and the presence of probing 
depths ≥5 mm on two or more teeth at non-
adjacent sites with cumulative probing depths 
of ≥40 mm. Cumulative probing depth was 
calculated by examining six sites on each tooth. 
The deepest site on each tooth was recorded 
and if the value was >4 mm, this contributed 
to the cumulative total, with each tooth being 
only counted once towards the total.

Study exclusion criteria included: suspected 
or high risk for tuberculosis, hepatitis B or 
human immunodeficiency virus infections; 
requiring the services of an interpreter 
to understand and provide consent or 
any other reasons for inability to provide 
written, informed consent; presence of 
systemic illness, including bleeding diathesis, 
cardiovascular, liver, renal, or any regular 
medication requirements to control systemic 
disease; those pregnant or lactating; any 
treatment of a pharmacological nature within 

one month before study commencement, 
including routine use of any over-the-counter 
medications; and any specialist periodontal 
treatment in the preceding six months.

To provide a matched analysis, the two 
groups from the RCT (which were block 
randomised to ensure similar numbers in 
each group) (n = 19 in HI; n = 18 in UI) were 
matched with n = 18 patients in the cohort 
study. Patients were matched according to 
cumulative probing depths and age.

Clinical data (periodontally inflamed 
surface area [PISA], periodontal pocket 
depth [PPD], total pockets ≥5 mm%, clinical 
attachment loss [CAL], BOP% and plaque%) 
were extracted from datasets of both studies 
and combined for statistical analysis. 
Guidelines in the declaration of Helsinki were 
followed throughout. PISA is calculated using 
a seven-step process and involves reference 
to root surface area, CAL, BOP and recession 
measurements. PISA is calculated for each 
tooth in turn and then combined to provide 
an overall value for inflamed surface area for 
the whole mouth.22

To explore the implications of non-surgical 
periodontal treatment, data relating to 
procurement, processing and maintenance 
cost of interventions performed within the 
current study was gathered. An exploratory 
cost minimisation analysis was carried out; this 
tool allows comparison of the relative costs per 
course of treatment when alternative therapies 
have similar clinical outcomes. Reference is 
made to the treatment delivery approach (full 

Fig. 1  Instruments used within current study treatment groups. a) Periodontal instruments 
used in treatment groups: exclusively ultrasonic instruments (left to right: Cavitron Slimline 
10S 30K, Cavitron Slimline 10L 30K, Cavitron Slimline 10R 30K, Cavitron Thinsert 30K, Cavitron 
Powerline 1000 30K; Dentsply Sirona). b) Exclusively hand instruments and a combination of 
the above (left to right: Gracey 1/2, Gracey 7/8, Gracey 11/12, Gracey 13/14, Columbia 4L-4R, 
Hoe Scaler-lateral, Hoe Scaler-posterior; LM Dental)
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mouth in 24 hours [completed in two visits] 
or quadrant by quadrant [usually completed 
in four visits – in this group, completed in 4.3 
visits on average]). Depending on treatment 
group, a selection of instruments (either 
hand or ultrasonic) were used to achieve 
comprehensive treatment (Fig. 1).

All patients underwent baseline examinations, 
including plaque and gingivitis indices, full 
six-point periodontal pocket charting and 
standardised oral hygiene instruction before 
non-surgical periodontal therapy (Fig.  2). 
All treatment and clinical data collection was 
carried out by an experienced dental hygienist 

or specialist trainee in restorative dentistry. 
Both operators completed pocket charts on 
the first 12 patients in the RCT, demonstrating 
agreement (inter-examiner kappa score 0.66, 
using PPD as the assessment variable).

Instrumentation in the ‘combination 
instrumentation’ group received treatment on 

NONO

YES

YES

RANDOMISED CONTROLLED TRIAL

Screening visit

Patient attends new patient clinic for examination and diagnosis.
Assessed with response to inclusion/exclusion criteria

Screening visit

Patient attends new patient clinic for examination and diagnosis.
Assessed with response to inclusion/exclusion criteria

Diagnosed periodontitis and periodontal treatment planned at 
Glasgow Dental Hospital?

Diagnosed periodontitis and periodontal treatment planned at 
Glasgow Dental Hospital?

Study information given Study information given

Discharged for 
continuing care

Continue patient journey 
(treatment at Glasgow Dental Hospital)

COHORT STUDY

NO NO

YES YES

Baseline visit

Consent to participate?

Baseline visit

Consent to participate?

Randomisation
(by computer generation)

Full periodontal charting, PGI, supragingival instrumentation, standardised oral hygiene instruction

Data collected:

Baseline Clinical Periodontal Disease Parameters – PPD, BOP, Plaque %

Hand instrumentation 
(n = 19)

Ultrasonic instrumentation 
(n = 18)

Treatment visits

Instrumentation of full mouth within 24 hours. 
Treatment duration timed

Data collected:
Time required for treatment

Combination instrumentation 
(hand instruments and ultrasonic instruments) 

(n = 18)

Quadrant instrumentation over multiple visits

Review visit (day 90 post treatment)

Full periodontal charting, PGI.
Re-evaluation for further treatment out-with study

Data collected:

Post treatment clinical periodontal disease parameters (day 90) – PPD, BOP, plaque %

Fig. 2  Study flowchart. Patients were recruited from new patient periodontology clinics within Glasgow Dental Hospital. Following 
eligibility assessment and consent processes, patients within the RCT underwent randomisation. An identical baseline/step one visit was 
carried in both studies. Note, the studies did not take place in parallel. The RCT was active between February 2018 and June 2019 and the 
cohort trial was active from August 2017 and September 2018
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a quadrant-by-quadrant basis. Instrumentation 
in the ‘hand instrumentation’ and the ‘ultrasonic 
instrumentation’ arms received treatment using a 
full mouth approach completed within 24 hours.

Study data were entered into SPSS Statistics 
(v26, IBM Corp) using anonymous patient codes 
and analysed. Graphics were produced using 
PRISM (v8, GraphPad). All outcome data were 
summarised using mean (standard deviations 
[SDs]) or median (Q1, Q3), depending on 
their distribution. Non-symmetrical data were 
ln-transformed. Within groups, differences 
were tested using Wilcoxon signed-rank testing. 
General linear models (GLMs) were utilised to test 
differences in clinical variables (ln-transformed 
as required) between groups after adjusting for 
baseline level of variable of interest, number 
of teeth, smoking status, age and sex at day 90 
follow-up. Treatment time comparison between 
HI and UI was carried out using a GLM adjusting 
for number of teeth and baseline disease severity 
(as measured by PISA). As a further subgroup 
analysis, correlation between treatment time and 
disease severity (PISA mm2) was investigated 
using Pearson’s correlation coefficient.

Results

Data from a total of 55 patients across two 
studies were analysed.

Baseline characteristics were generally 
similar across groups; however, more smokers 
and fewer women were present in the CI group 
(Table 1). This was due to lack of available data 
in the CI group, following matching for disease 
severity and age.

Following treatment, there was significant 
improvement in clinical parameters (p <0.001 for 
all clinical parameters comparing pre-treatment 
and post-treatment timepoints), regardless 
of the treatment group (Fig. 3, Table 2). The 
observed pre- versus post-treatment changes 
were deemed clinically expected, with clinical 
changes in agreement with recently published 
literature of anticipated outcomes from non-
surgical periodontal treatment.15,23

All groups demonstrated improved clinical 
parameters (PISA, PPD, BOP, plaque%, 
pockets, CAL), with equal improvements in 
all groups at follow-up (adjusting for baseline 
levels of clinical variable, smoking status, 

treatment time, age, sex and number of teeth) 
(Table 2).

Time for treatment completion was measured 
using a stopwatch from the initial contact of a 
periodontal instrument on a tooth/root surface 
until treatment was deemed complete by the 
operator. Precise data of time of instrumentation 
were available only for hand and ultrasonic 
groups. Due to limitations in data availability, 
comparable data were not available for the 
combination treatment group. Mean (SD) for 
total treatment time for HI was 96.9 (23.08) 
minutes compared to 75.39 (17.83) minutes 
for UI. A GLM was employed for testing inter-
group differences in treatment time, controlling 
for baseline disease severity (PISA at baseline) 
(p = 0.003; mean difference 21.51; 95% CI = 7.83–
35.19). There was a weak positive correlation 
between baseline disease severity (as measured 
by baseline PISA and separately by baseline 
pockets ≥5  mm) and treatment time for UI 
(Pearson r = 0.33; Pearson r = 0.271, respectively). 
However, a greater positive correlation was found 
for treatment time using HI (Pearson r = 0.62; 
Pearson r = 0.76, respectively). This finding must 
be interpreted with caution, as the current study 
was not appropriately powered or designed to 
investigate such interactions.

Financial implications of periodontal 
treatment
Figure 4 demonstrates the number of events 
of expenditure associated with periodontal 
treatment, provided through either a single 
instrumentation approach or a combination 
approach to periodontal treatment.

CI was associated with the highest cost overall 
at the procurement stage due to the purchase of 
both ultrasonic and hand instruments (Fig. 4). 
If periodontal treatment was provided using a 
full mouth approach rather than a quadrant 
approach, the cost is reduced, due to fewer 
reprocessing cycles. Utilising a full mouth 
approach also resulted in a mean reduction 
of 1.3 patient visits to the clinic for treatment. 
Regarding maintenance, UI are recommended 
to be checked for wear of the tip before each use, 
taking approximately two minutes to evaluate 
five inserts and with no cost implications. The 
longevity of ultrasonic instruments is variable 
and must be closely monitored for clinical 
effectiveness. Maintenance of HI entails regular 
sharpening, ideally before each use. This incurs a 
further time burden and requires a particular skill 
set. Hand instruments also have a finite lifespan 
and can only be sharpened a given number of 
times until the instrument anatomy is ultimately 

Variable
median (Q1, Q3)
(min – max)

Hand instruments
(n = 19)

Ultrasonic instruments
(n = 18)

Combination
(n = 18)

Age, years • 41.26 (39.25, 49)
• (32–59)

• 46.0 (36.75, 54.4)
• (32–65)

• 49 (42, 49)
• (32–64)

Sex, female n (%) • 9 (47) • 10 (56) • 1 (6)

Smoking, current n (%) • 6 (32) • 5 (28) • 11 (61)

Current smoker pack years • 17 (16.1, 18.8)
• (15.75–19.5)

• 10.9 (3.0, 17.8)
• (2.4–18) • Data not collected

Body mass index (kg/m2) • 29.62 (23.83, 34.35)
• (20–39)

• 27.8 (24.5, 30.0)
• (21–33) • Data not collected

CRP (mg/l) • 1.21 (0.44, 2.03)
• (0.34–9.89)

• 1.6 (0.62, 2.49)
• (0.2–7.28)

• 1.31 (0.69, 2.47)
• (0.23–5.83)

Number of teeth • 27 (27.25, 30.75)
• (24–32)

• 27.5 (24.5, 30)
• (20–32)

• 29 (26.5, 31)
• (22–32)

PPD (mm) • 3.98 (3.11, 4.78)
• (2.32–5.73)

• 3.70 (3.35, 4.12)
• (2.96–5.83)

• 3.74 (3.94–4.37)
• (2.53–5.54)

Full mouth BOP (%) • 45 (21.26, 69.4)
• (4.3–90.28)

• 38.11 (21.45, 61.49)
• (14.67–100)

• 66 (32.25, 81.75)
• (6–100)

Full mouth plaque (%) • 60.48 (25, 67.74)
• (8.87–86.46)

• 45.92 (26.1, 63.3)
• (7.41–100)

• 62.5 (45.5, 78.75)
• (20–92)

CAL (mm) • 4.36 (3.29, 5.02)
• (2.35–7.07)

• 4.14 (3.66, 4.43)
• (3.15–7.53)

• 4.51 (3.8, 5.38)
• (3.19–6.83)

Pockets ≥5 mm (%) • 28.85 (18.33, 51.39)
• (10.71–70.99)

• 26.73 (22.08, 36.71)
• (13.1–68.89)

• 29.5 (17.75, 48)
• (10–65)

PISA
• 1,010.02 (561.99, 

2,190.01)
• (105.77–2,914.9)

• 957.93 (385.55, 
1,759.57)

• (305.62–3,125.55)

• 1,277.45 (730.13, 
1,837.63)

• (214.5–3,655.9)

Patients were recruited from consultant new patient clinics, having been referred to Glasgow Dental Hospital for the treatment 
of periodontal disease. Following completion of respective trials, patients were selected for inclusion in the current study by 
matching first by medical history, then disease severity, then smoking status.

Table 1  Patient baseline characteristics

4 BRITISH DENTAL JOURNAL  |  ONLINE PUBLICATION  |  JANUARY 9 2023

RESEARCH

© The Author(s) under exclusive licence to the British Dental Association 2023.



compromised. Personal protective equipment 
(PPE) costs of ultrasonic treatment, due to the 
generation of aerosol, at the time of writing, were 
shown to be higher than hand instruments.

Discussion

To the best of our knowledge, this is the first 
descriptor of both clinical outcomes combined 
with exploration of financial implications 
associated with different periodontal treatment 
approaches in a UK setting. Periodontal disease 
is common, has a marked impact on patients 
and there is a recognised need for better access 
to effective treatment.24 To have any chance of 
achieving this within the healthcare system, the 
most efficient approaches to treatment will be 

required. A myriad of previous studies have 
compared HI and UI, but few have included 
any comparison with a ‘combination’ approach 
– the latter being the most commonly used in 
clinical practice. Our data are commensurate 
with previous work and show that periodontal 
parameters (BOP, plaque%, no pockets ³4 mm, 
CAL) demonstrated significant reductions 
following all instrumentation techniques 
provided.25,26,27 A full and thorough examination 
of the data from this study is explored within a 
2021 Masters by Research thesis.28

A recent systematic review evaluating 
efficacy of UI compared to HI15 analysed six 
RCTs and reported no significant clinical 
differences following the use of ultrasonic 
and manual instrumentation techniques and 

no difference in frequency of adverse events. 
Although small in size, this finding is reflected 
in the current data, with no adverse events 
reported in either of our studies.

With regard to treatment delivery approach, 
clinical outcomes were similar when comparing 
full mouth instrumentation and quadrant-by-
quadrant instrumentation. Each technique 
demonstrated similar clinical outcomes, in 
agreement with a recent systematic review.10

Our data show ultrasonic instrumentation, 
on average, was 21.51  minutes (95% CI: 
9.22–34.62) faster than hand instruments to 
treat periodontal disease, in agreement with a 
contemporary systematic review23 and historical 
literature.6,29,30,31,32 Interestingly, treatment time 
for HI demonstrated a stronger correlation 
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with disease severity, while ultrasonic showed 
a weaker correlation.20 It could therefore be 
speculated that UI offers greater time saving, 
particularly for the treatment of patients affected 
by more severe periodontal disease. Limitations 
of such a subgroup analysis must be considered 
when interpreting such speculation.

The COVID-19 pandemic has caused 
enormous disruption to dental services. There 

was a rapid realisation that pre-COVID measures 
for AGPs were insufficient in the face of a 
novel virus to which there was no population 
immunity. This resulted in changes to infection 
prevention and control measures for AGPs 
and the long-term impact remains to be seen. 
Nonetheless, at the time of writing, the need for 
additional measures remains in Scotland and 
seems unlikely to change in the near future. The 

long-term impact of the COVID-19 pandemic 
on dental infection prevention control measures 
remains to be seen. Therefore, the ‘COVID-19’ 
mitigation measures have been briefly considered 
here.12,33 Depending on the air changes per 
hour, the required fallow time may actually be 
accounted for in the time differential between 
hand and ultrasonic instruments, thus achieving 
treatment in the same time as HI, arguably with 

Variable Timepoint Hand instrumentation
n = 19

Ultrasonic instrumentation
n = 18

Combination instrumentation
n = 18

Between 
group p 
value*

PISA (mm2)

Baseline 1,010.02 (561.99, 2,190.01) 957.93 (385.55, 1,759.57) 1,277.45 (730.13, 1,837.63)

0.856

Day 90 192.59 (59.78, 380.49) 134.85 (62.31, 219.72) 124.20 (58.80, 358.10)

Change ↓ 936.10 (304.36, 1,392.59) ↓ 743.57 (268.76, 1,589.81) ↓ 1,167.35 (674.53, 1,743.58)

Within group
p-value** <0.001 <0.001 <0.001

PPD (mm)

Baseline 3.98 (3.11, 4.78) 3.70 (3.35, 4.12) 3.74 (3.04, 4.37)

0.394

Day 90 3.02 (2.52, 3.73) 2.68 (2.39, 3.09) 2.77 (2.48, 3.24)

Change ↓ 0.87 (0.51, 1.38) ↓ 1.0 (0.79, 1.31) ↓ 0.95 (0.46, 1.36)

Within group
p-value** <0.001 <0.001 <0.001

Pockets ≥5 mm (%)

Baseline 28.85 (18.33, 51.39) 26.73 (22.08, 36.71) 29.5 (17.75, 48)

0.636

Day 90 11.67 (3.89, 30.95) 10.88 (3.87, 16.88) 10.00 (3.50, 12.25)

Change ↓ 17.30 (11.29, 23.21) ↓ 16.87 (12.83, 25.69) ↓ 16.5 (12.0, 34.75)

Within group
p-value** <0.001 <0.001 <0.001

Full mouth BOP (%)

Baseline 45.0 (21.26, 69.44) 38.11 (21.45, 61.49) 66 (32.25, 81.75)

0.715

Day 90 8.33 (2.98, 13.10) 8.10 (4.12, 12.08) 8.5 (3.75, 18.00)

Change ↓ 35.00 (10.92, 52.23) ↓ 28.37 (16.17, 49.32) ↓ 50.5 (28.0, 69.5)

Within group
p-value** <0.001 <0.001 <0.001

Full mouth plaque 
(%)

Baseline 60.48 (25.0, 67.74) 45.92 (26.1, 63.33) 62.5 (45.5, 78.75)

0.595

Day 90 8.33 (4.17, 14.06) 7.80 (3.50, 13.25) 13.00 (7.75, 28.5)

Change ↓ 44.35 (18.10, 51.66) ↓ 33.23 (15.21, 48.67) ↓ 42.0 (27.75, 56.75)

Within group
p-value** <0.001 <0.001 <0.001

CAL (mm)

Baseline 4.36 (3.29, 5.02) 4.14 (3.66, 4.43) 4.51 (3.8, 5.38)

0.194

Day 90 4.01 (3.03, 4.68) 3.63 (3.10, 4.12) 3.42 (2.81, 4.14)

Change ↓ 0.36 (0.05, 1.12) ↓ 0.52 (0.26, 0.80) ↓ 1.03 (0.72, 1.51)

Within group
p-value** <0.001 <0.001 <0.001

Key:
* = non-parametric variables were ln-transformed, then general linear modelling was used to test differences in clinical parameters between the groups at day 90, adjusting for base-line levels of 
clinical variable, smoking status, treatment time, age, sex and number of teeth.
** = differences in median values between baseline and day 90 within groups tested using Wilcoxon signed rank test.
Clinical measures of periodontitis disease state for baseline and day 90 following treat-ment.
Patients are grouped according to treatment received.
Values are presented as median (Q1, Q3).
Magnitude of improvement in clinical measures of periodontitis disease state following treatment are shown in the ‘change’ row.
All data are presented as median (Q1, Q3) and are relative to baseline measurements, apart from pocket closure% (defined as percentage of pockets being converted from ≥5 mm probing depth to 
≤4 mm probing depth following treatment).
Arrows denote direction of change – calculated by subtracting pre-treatment value of varia-ble from post-treatment value.

Table 2  Comparison of clinical parameters between groups at baseline and day 90
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a less fatigued operator. Considering these 
data, notwithstanding aerosol PPE costs and 
discomfort, clinician preference may still be a 
deciding factor in instrumentation choice for 
periodontal treatment.

Full mouth treatment using a single modality 
was shown to incur fewer episodes of expense, 
per course of periodontal treatment (Fig. 4). 
This method of providing periodontal treatment 
was shown to result in fewer patient visits to 
the clinic for treatment, a reduction in overall 
PPE use and fewer sterilisation and repackaging 
cycles. These factors have positive implications 
not only for reduced expenditure, irrespective of 
the healthcare setting, but also for sustainability 
of this approach of treatment. Patients will also 

appreciate fewer visits to the clinic, resulting in 
less time off work and a reduction in the need 
for travel with such associated expense. Indeed, 
this patient-centred factor was identified in 
wider work related to this study.28

There is currently a paucity of literature on 
guidelines for hand instrument sharpening 
frequency, with some manufacturers advocating 
sharpening before each use. Within the study 
institution, hand instruments are sharpened 
approximately every 20 cycles, by an external 
contractor. Ultrasonic instruments have 
the benefit of no requirement for regular 
sharpening. Both instruments will eventually 
reach an end of life and require replacement. 
Unfortunately, no data were available on the 

regularity of replacement hand instruments or 
ultrasonic instruments.

This study could be limited by potential for 
selection bias. The patients all volunteered to take 
part in research; thus, it is likely that compliant 
patients self-select for inclusion. However, recent 
guidelines would indicate that completion of 
‘step one’ of periodontal treatment will ensure 
that reasonably compliant patients will receive 
subgingival PMPR, and thus the finding would 
hopefully still have some applicability.3 The 
patients in this study (both the RCT and cohort 
datasets) completed ‘step one’ in a single visit. It 
is likely that patients who have not already been 
referred for specialist treatment and volunteered 
for a study may require more than one visit to 
complete ‘step one.’

Due to the nature of periodontal treatment, 
patients were unable to be blinded during 
the treatment process. This could lead to 
performance bias, as patients receiving certain 
treatments may alter their compliance or self-
performed oral hygiene, thus affecting clinical 
outcomes. A further source of performance bias 
is that of the influence of multiple independent 
variables between treatment groups. Due to 
limitations in available data, the influence of 
the independent variables of instrumentation 
technique and treatment delivery approach could 
not be explored in isolation. The presence of 
unknown confounders (such as stress level, level 
of physical activity and unknown genetic factors) 
may also have affected study results. There was 
potential for observation bias as the operator 
was – unavoidably – aware of which intervention 
was received by each patient. However, these 
limitations are inherent within interventional 
periodontal research. Interpretation of the 
statistical analyses in the current study warrant 
caution, as the data were obtained as secondary 
outcome variables from studies powered to 
detect changes in inflammatory mediators. These 
studies were not powered to detect differences 
in treatment time nor equivalence of clinical 
variables.

Treatment protocols presented in this study 
were based in a secondary care dental hospital 
setting. This may have some implications for 
the external validity of the findings. However, 
presentation of comparative cost implications 
of treatment approaches (Fig.  4) will have 
application in clinical practice, irrespective of 
the healthcare setting.

This study suggests the clinical outcome 
of non-surgical periodontal instrumentation 
techniques is similar, regardless of 
instrumentation technique and approach 

Fig. 4  Financial implications of single course of periodontal treatment. Pictorial description of 
expenditure associated with periodontal treatment delivery. *Personal protective equipment 
factoring in requirement for AGPs associated with ultrasonic use
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to treatment. There appeared to be cost and 
time saving with the use of single modality 
treatment using a full mouth approach 
using ultrasonic instruments. However, this 
treatment modality may not be suitable for all 
patients and all operators.

Conclusions

Within the limitations of this study, the 
following statements can be considered:
• Well-performed, non-surgical periodontal 

treatment for generalised periodontitis 
results in predictable improvements in 
clinical measures of disease state, regardless 
of instrumentation technique

• The use of UI results in a significant 
reduction in treatment time with a 
comparable clinical outcome, compared 
to HI

• Full mouth instrumentation, particularly 
with ultrasonic instruments, was associated 
with fewer episodes of expenditure and 
fewer patient visits to the clinic than 
quadrant instrumentation.

These findings could be used to help improve 
efficiency, accessibility and sustainability of 
periodontal treatment.
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