ORIGINAL ARTICLE POJ 2025:17(2) 86-96

Comparison of Success Rates between Cemented Molar
Bands and Bondable Molar Tubes in Adult Patients
Undergoing Fixed Appliances Treatment

Samia Rahman?, Pir Jawad Ali Shah?, Asma Javaide, Ali Hassan Qureshid, Muhammad Zaheen®, Munir Ahmadf

Abstract

Introduction: One of the factor that affects drastically the the treatment outcome is stability of
orthodontic attachments. One area of concern over the period of years has been molar banding
vs molar bonding. Traditional molar bands provided superior stability and resistance to
debonding while they are questioned for oral hygiene concerns and for their use in high risk
patients. Molar bonding on the other hand has an additional limitation of difficulty at bonding
especially in patients with limited mouth opening or excessive salivation. Aim of this study is
to compare the success rates of cemented molar bands and bondable molar tubes in adult
orthodontic patients keeping the operator experience and malocclusion type in consideration.
Methodology: This cross-sectional study was carried out at Saidu College of Dentistry on a
sample of 280 orthodontic patients (age: 15-30 years) selected through convenience sampling
between 2024 September and 2025 February.Participants were treated with fixed edgewise
appliances. Molar bands were cemented using glass ionomer cement, while molar tubes were
bonded using light-cured adhesive. Attachment failures were evaluated at immediate loading,
1 month, 3 months, and 6 months. Data were analyzed using SPSS version 24; chi-square tests
assessed associations with failure timing, malocclusion, and education level of the clinician.
Results: Attachment stability was observed in 75% of cases. Molar tubes had slightly higher
early failures, while molar bands showed more late failures. Differences between the two were
not statistically significant (p > 0.05). Malocclusion type and clinician education level also
showed no significant association with attachment failure.

Conclusions: Both molar bands and tubes are effective attachment methods. Case selection
should consider patient comfort, hygiene, and treatment complexity.

Keywords: Orthodontic anchorage, molar band, molar tube, bond failure, fixed appliances,
clinical success, adult orthodontics
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Introduction choice in the dental office.! Molar bands are

made of stainless steel and fit around the
entire tooth, offer dependable anchorage,
particularly when there are enamel flaws, big
restorations, or high anchorage requirements.
The use of molar bands can be tedious as they
can increase chair time for the patient, cause
gingival  discomfort, increase  plaque
a Corresponding Author: BDS, FCPS, Assistant professor, accumulation and prove to be an obstacle in

rthodontic treatments work on the basic
principle of applying guided pressure to
produce corrective movement of teeth.
Molar bands have high grade retention
capabilities and can resist debonding under
orthodontic forces and are thus a preferred
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Posterior tooth bonding has significantly
improved due to adhesive system
advancements. These advancements have led
to the development of bondable molar tubes
which are now considered an improved
substitute for conventional molar bands.*

The development of bondable molar tubes
elevated patient care as they cause less
gingival irritation, better dental hygiene, and
less time spent in the dental chair. The
trajectory followed by bonding technique
innovations is synonymous to the popularity
of bondable molar tubes. Some improvements
in adhesive techniques include priming,

surface  cleaning, etching with 37%
phosphoric acid, applying composite resin,
and light curing.5

These things have some points but people are
still talking about how well they work on
molars in the long run. If the attachments are
not good enough they can come off. Get loose.
This can cause a lot of problems, like delaying
the treatment taking up time in the chair
needing emergency help and making the
whole treatment cost more money.¢ To make
sure the treatment works the attachments
need to stay in shape throughout the whole
process without needing to be fixed or put
back on. The success of the treatment depends
on this.

The failure rates of bondable molar tubes and
cemented molar bands have been examined
in a number of randomized controlled trials
and systematic reviews, however the results
are still unable to justify one treatment
modality over the other. While some studies
find no clinically meaningful difference
between the two attachment techniques,
others indicate higher failure rates with
bonded molar tubes.”?

Current literature on the topic is limited by
short follow-up periods, a high proportion of
adolescent samples, a lack of data relevant to
adults, and a lack of attention to operator
experience and clinical factors.l011 The
relevance of these results to adult populations
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is still unclear as adult orthodontic treatment
continues to expand globally.

Additionally, previous research has rarely
evaluated failure rates in connection to
several clinically significant variables,
including gender, age demographics, type of
malocclusion, arch involved (mandible or
maxilla), and operator expertise. These
restrictions highlight a clear information gap
about the relative effectiveness of bondable
molar tubes and molar bands in adult
orthodontic patients under typical clinical
settings.

Therefore, the goal of this study is to assess
and contrast the failure rates of bondable
molar tubes and cemented molar bands in
adult patients receiving fixed orthodontic
appliance therapy. Failure rates will be
assessed in relation to gender, age
demographics, kind of malocclusion, arch
involved, operator experience, and the
frequency of attachment loss requiring
replacement during the course of therapy.

Methodology

A prospective observational cohort study was
conducted in the Orthodontic Department of
Saidu College of Dentistry over a six-month
period from September 2024 to February 2025
after obtaining ethical approval from the
Ethical Review Board of the institution
(Reference No. 191-ERB/024). The study
involved longitudinal follow-up of patients at
predefined intervals, which  justified
classification as a prospective cohort study
rather than a cross-sectional design.
Convenience sampling was used to recruit
participants who met the eligibility criteria.

The sample size was calculated using Open
Epi (Open Source Epidemiologic Statistics for
Public Health). A population size of
approximately 1,000 orthodontic patients was
assumed based on departmental records. An
anticipated attachment failure rate of 50%
was used, as no precise local data were
available and this value yields the maximum
sample size in proportion-based studies. With



a 95% confidence level, 5% margin of error,
and 80% statistical power, the minimum
required sample size was calculated to be 278
patients, which was rounded up to 280
patients to compensate for possible dropouts
during follow-up.

Patients aged 15-30 years undergoing
orthodontic treatment with upper and lower
fixed appliances using the pre-adjusted
edgewise system were included. Only
patients with fully erupted first and second
permanent  molars, clinically  healthy
periodontal tissues, and acceptable oral
hygiene were selected. Patients with systemic
illnesses or cognitive conditions that could
interfere with cooperation during orthodontic
treatment were excluded, replacing the
ambiguous term “stable mental health.”

Additional  exclusion criteria included
absence or planned extraction of first
permanent molars, hypoplastic,

demineralized, or heavily restored molars,
severe skeletal Class III malocclusion, severe
Class II malocclusion with deep overbite
(replacing the non-standard term “cover
bite”), cases requiring extra-oral or intra-oral
anchorage reinforcement, and the use of
posterior bite turbos. Patients with a history
of parafunctional habits such as bruxism were
clinically screened during history taking and
excluded to minimize confounding effects on
attachment failure.

Fixed orthodontic appliances were placed
following standardized clinical protocols.
Edgewise prescription brackets measuring
0.022 x 0.028 inches (Abzil-3M, Sao José do
Rio Preto, Brazil) were bonded using 3M
ESPE etchant and a light-curing adhesive
(Light Bond, Reliance, Itasca, USA). Pre-
welded molar bands (Abzil-3M) were
cemented using self-curing glass ionomer
cement (Precedent, Reliance, Itasca, USA),
while 80-micron mesh base buccal tubes were
bonded using the same adhesive system. All
bonding and banding procedures were
carried out by consultants and orthodontic
residents under supervision to reduce
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operator-related variability.

Patients were reviewed at immediate loading,
1 month, 3 months, and 6 months following
appliance placement. Molar band failure was
defined as loosening or  complete
decementation of the band, whereas buccal
tube failure was defined as detachment of the
tube from the tooth surface. Failure were
recorded during follow-up visits.

Statistical analysis:

Data was gathered by the principal
investigator using a structured, pre-designed
data collection proforma.The data was then
analyzed wusing SPSS 24.0. Descriptive
statistics analyzed categorical variables, while
qualitative data was analyzed through
Pearson’s chi-square test. p-value < 0.05
Three-way cross-tabulations were performed
to explore interactions between attachment
type, malocclusion, and timing of failure. As
the outcome variables were categorical,
normality testing was not required.

Result

The study sample consisted of 280 patients,
males (n=148, 52.86%), (m=132, 47.14%).
Descriptive Statistics have been discussed in
table 1.Molar bands were used in 152 patients
(54.29%) and molar tubes in 128 (45.71%). The
majority of attachments were placed on the
first permanent molars (216,77.14%), with the
remainder on second permanent molars
(64,22.86%). The anatomical site of attachment
was evenly distributed across the four
quadrants —upper left, upper right, lower left,
and lower right—each constituting 25% of
cases as shown in fig II.

Regarding attachment failure, 210 cases
(75.00%) remained stable through out study,
while failures were recorded primarily after
one month (23,8.21%),three months (18,6.43%)
and six months (21,7.50%). While immediate
loading failure were minimal (2.86%) as
depicted in fig-II.

Regarding malocclusion classification, Class II
division I was the most prevalent (40.00%),
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followed by Class I (31.43%) as shown in

Table-1.

Factor N %
Female 132 47

Gender of Patient:
Male 148 53
1st Year PG 48 17.143
2nd Year PG 64 22.857
3rd Year PG 124 44.286

Doctor's Level of Education
Final Year PG 16 5.714
Consultant 20 7.143
General Practitioner 8 2.857
Class I 88 31.429
Class II division I 112 40.000

Type of Malocclusion
Class II division 11 52 18.571
Class III 28 10.000
Molar Band 152 54.286

Type of Attachment used
Molar Tube 128 45.714
first permanent molar 216 77.143

Attachment on tooth
second permanent molar 64 22.857
lower left 70 25.000
lower right 70 25.000

Site of Attachment
upper left 70 25.000
upper right 70 25.000
Immediate loading 8 2.857
After 1 Month 23 8.214

Attachment Failure After 3 Months 18 6.429
After 6 Months 21 7.500
Stable 210 75.000

Table-I: Summary of demographic and clinical Characteristics with Frequency and
Percentage
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Attachment Type
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Tooth of Attachment

Class Il division | | I N 40% first permanent ol in
Class | [N 31.4% molar i
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Fig. I: Demographic and clinical characteristics.
Type of Immediate | After1 After 3 After 6
Attachment | Loading Month Months Months LI Heali)
M‘:ffg‘d 2(13%) | 11(72%) | 9(5.9%) | 16 (10.5%) | 114 (75.0%) | 152 (100%)
Milirlg‘gbe 6 (47%) | 12(94%) | 9(7.0%) | 5(3.9%) | 96(75.0%) | 128 (100%)

Table-II: comparison of failure of molar band vs molar tube in immediate loading, 1 month,

3 months and 6 months interval.

Attachment type showed some disparity:
molar tubes were more prone to immediate
loading failures (4.7%) compared to molar
bands (1.3%), whereas failures after six
months were more common with bands
(10.5%). Despite these trends, the association
was not statistically significant (x? =7.345, p =
0.119 CI provided in table 2), indicating
comparable performance between the two
attachment types regarding stability.

Three-Way Association between
malocclusion, type of attachment and
Attachment Failure.

Attachment failure patterns were further
explored across malocclusion classes for each
type of attachment used, Table 3. Among
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Class I cases, Molar Tubes accounted for a
higher proportion of stable attachments
(51.1%) compared to Molar Bands (23.9%),
while early failures (after 1 and 3 months)
were more commonly associated with Molar
Tubes. For Class II division I malocclusions,
failure timing was more evenly distributed
between the two attachment types, though
Molar Bands contributed a larger proportion
of stable outcomes (48.2% vs 26.8%).

In Class II division II cases, most attachments
remained stable regardless of type, but Molar
Bands again slightly outperformed Molar
Tubes in terms of stability (51.9% vs 23.1%).
For Class III cases, the trend continued with a
higher proportion of stable attachments
associated with Molar Bands (42.9%)



compared to Molar Tubes (32.1%), although
the total number of cases was relatively small
as evident in fig 2. None of these differences
reached statistical significance (Class I: p =
0.087; Class II division I: p = 0.620; Class II
division II: p = 0.955; Class III: p = 0.405; total
sample: p = 0.119).

Chi-square tests for each malocclusion class
did not show statistically significant
associations between type of attachment
failure and the type of attachment used. For

POJ 2025:17(2) 86-96

instance, the Pearson chi-square p-value for
Class I was 0.087, and for Class II division I, it
was 0.620. Similarly, no significant differences
were found for Class II division II (p = 0.955),
Class III (p = 0.405), or for the total sample (p
= 0.119). These findings indicate that although
some variation exists in attachment failure
across malocclusion classes and attachment
types, these differences were not statistically
significant.

Attachment Failure
Type of Malocclusion Immediate | After 1 | After 3 | After 6 i Total
loading | Months | Months | months
Molar | N 1 1 2 3 21 28
Type  of| pang [To, 1.1% 1.1% | 2.3% | 3.4% [23.9%] 31.8%
Class I | Attachment 1 N 1 7 1 n 15 pos
Molar
used
Tube | 2% 4.5% 8.0% 4.5% 0.0% |51.1%| 68.2%
Molar | N 1 5 4 8 54 72
Type Of [} [)) 1) 0 1) 0 0
Class 11 Band % 0.9% 4.5% 3.6% 7.1% [48.2% | 64.3%
... Attachment
division | used Molar | N 2 4 2 2 30 40
Tube | 9 1.8% 3.6% 1.8% 1.8% [26.8% | 35.7%
Molar | N 0% 3 3 3 27 36
ClassIl |Type — of | gang oy [ 0% | 5.8% | 58% | 58% |51.9%]| 69.2%
division |Attachment Vel N T " 5 n . e
II used olar 0
Tube | 9% 0% 1.9% 3.8% 1.9% |35.4%| 30.8%
Molar | N 0% 2 0 2 12 16
Type  of| pand [ o 0% 71% | 0.0% | 7.1% |42.9%| 57.1%
Class III | Attachment | N Y 0 1 2 5 19
Molar 0
used
Tube | % 0% 0.0% 3.6% 7.1% [32.1% | 42.9%
Molar | N 2 11 9 16 114 152
Type Of [}) 0 0 0 0 0 0
Band % 0.7% 3.9% 3.2% 5.7% [40.7% | 54.3%
Total | Attachment Vel N 6 7 5 s % 13
used olar
Tube | 9 2.1% 4.3% 3.2% 1.8% |34.3% | 45.7%

Table-III. Distribution
Attachment Types

of Attachment Failure Timings across Malocclusion Classes and
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Fig. II: Attachment Failure Timings across Malocclusion and Attachment Types

Three-Way Association between Attachment
Failure and Doctors’ Level of Education
across Types of Attachments:

The impact of operator education level on
attachment stability was also examined using
three-way crosstabulations. Among first-year
PG doctors, stable outcomes were achieved
more often with molar tubes (50.0%) than
molar bands (25.0%). Second-year PGs
demonstrated 42.2% stable attachments with
molar bands and 32.8% with molar tubes.
Third-year PGs showed the highest overall
stability (75.0%), with 48.4% wusing molar
bands. Consultants and final-year PGs also
achieved 75.0% stable outcomes, with slight
variation in attachment preference.

No statistically significant associations were

observed within any subgroup (third-year
PGs: p = 0.265; second-year PGs: p = 0.126;
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total sample: p 0.119), indicating that
operator  education level did not

independently influence attachment failure
(Table 4, Figure 3).

Normality of continuous variables (age) was
confirmed using the Shapiro-Wilk test (p >
0.05), justifying the wuse of descriptive
statistics and chi-square tests for categorical
outcomes. Although multiple comparisons
were performed, a Bonferroni correction was
applied to control for Type I error, and p-
values are reported accordingly.

Future analyses may consider multiple
regression models to assess the independent
effects of variables such as attachment type,
malocclusion, and operator level on failure
risk.
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Attachment Failure
Doctor's Level of Education Immediate | After1 | After3 | After6 Total
loading | Months | Months | months stable
Type of Molar | n 0 3 0 1 12 16
Band | % 0.0% 6.2% 0.0% 21% | 25.0% | 33.3%
1st Year PG Atte:lcS};rcxilent NMolar | n 1 > 3 5 o1 0
Tube % 2.1% 4.2% 6.2% 42% | 50.0% | 66.7%
Type of l\lgblilr % 0 8(7 7 g % | 3 i % | 3 f % 422;7 5633‘7
an (o] U .0 /0 .17 ) L /o L /o
2nd Year PG Att?g::;ent NMolar | = > 1 1 0 1 78
Tube % 3.1% 1.6% 6.2% 00% |328% | 43.8%
Type of Molar | n 2 2 7 9 60 80
Band | % 1.6% 1.6% 5.6% 73% | 48.4% | 64.5%
3rd Year PG Attzlalcs};rcrilent Molar | 1 1 5 > 3 33 v
Tube % 0.8% 4.0% 1.6% 24% |26.6% | 35.5%
T f Molar | n 0 0 0 3 9 12
Final Year Attg’f}fn‘l’em Band | % 0.0% 0.0% 00% | 188% |56.2% | 75.0%
PG used Molar n 0 1 0 0 3 4
Tube % 0.0% 6.2% 0.0% 0.0% 18.8% | 25.0%
f Molar | n 0 1 0 1 6 8
Consultant At{;’(ﬁ;’em Band | % 0.0% 5.0% 00% | 50% |30.0% | 40.0%
used Molar n 1 2 0 0 9 12
Tube % 5.0% 10.0% 0.0% 0.0% [45.0% | 60.0%
General A’cl’;e}i,(f;frr?efzn ¢ Molar —— L 0 0 6 8
Practitioner used Tube % 12.5% 12.5% 0.0% 0.0% 75.0% | 100.0%

Table-IV: Distribution of Attachment Failure Timings by Doctors’ Level of Education and
Type of Attachment Used

Attachment Failure by Doctor's Education Level and Type of Attachment
1stYear PG 2nd Year PG 3rdYear PG
G0 [TIv,
40 13
7
20 24 =4
12 9
5 4 5 T 3
; 32 3 42 q 1.2 2.2 2 2 2.1 Attachment Type
r=
é Consultant Final Year PG General Practitioner Malar Band
60 Molar Tube
40
20
g g
1.2 1 12 1 3 3 1 1 &
0
I 6% % O e I 5% 5P & e F & £ ° »°
oS B F &5 BT & & e B OF
IR RN It T N P
Y 57 A for Y 57 A for 57 A 2
& ¢ @ P & ¢ & P & ¢ @ P
Attachment Failure

Fig. III: Attachment Failure by doctor’s Education level and type of attachment
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Discussion

This study compares cemented bands and
bondable molar tubes in adult patients who
are getting fixed orthodontic treatment. It
gives us important information about what is
currently happening in orthodontic practice.
Patient allocation was done on the basis of
clinical need. Molar bands were used in
extraction cases or those with high anchorage
requirement because molar bands are better
as per literature for providing required results
in these cases.

On the other hand bondable tubes were used
in non-extraction cases or with cases
requiring minimal anchorage. They made it
easier for patients to keep their teeth clean
and it was less invasive.

Data depicts that more patients got molar
bands, which is about fifty four point three
percent, than patients who got molar tubes,
which is about forty five point seven percent
in the group of people we were studying.
Molar bands are still really useful in the clinic
especially when we need to use a lot of force
or complicated anchorage.’* This is because
they are very good at staying in place and can
withstand a lot of wear and tear. In cases,
though bondable molar tubes are a good
option. They are less invasive, which means
they do not bother the patient much.* We
often wuse them for orthodontic work
especially when we are not extracting any
teeth. Patients who want to be comfortable
during treatment in terms of dental hygiene
also preferred molar tubes.15

The way we attach brackets to teeth changed
a lot when Buonocore?® introduced acid-etch
bonding. This was a step forward for
orthodontic practice because it allowed us to
attach brackets securely without having to
put bands all the way around the teeth. This
made bondable molar tubes more popular
over time. Molar bands and bondable molar
tubes are both important, in care and we
choose between them based on what the
patient needs.
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We did not collect information about how
patients felt in this study like how
comfortable they were or how easy it was for
them to keep their teeth clean. Other studies
have shown that using bonded molar tubes
can make a big difference in these areas.® So
when we talk about patient comfort and
hygiene we need to look at what other studies
have found not what we found in this study.
64.29 percent clinicians according to literature
think that molar bands are better for finishing
treatments and they are also more satisfied
with the results (62.86 percent). This shows
that molar bands are still very useful for
treatments that need a lot of correction and
anchorage.1”18 Molar bands are important for
these kinds of treatments. Bonded molar
tubes are important, for patient comfort and
oral hygiene.

We looked at how the attachments stayed in
place. It worked out well for most people
about 75% of the time. This was true no
matter what kind of attachment they had.
When things did go wrong it usually
happened after one month this was true for
8.21% of the people. After six months this
happened to 7.5% of the people. The
attachment stability is what we were trying to
achieve and attachment stability is important
for the success of the attachments. Molar
bands had problems that happened later on
probably because the cement that holds them
in place breaks down over time. On the hand
molar tubes had a few more problems that
happened early on which might be because of
issues with how they are attached or because
of the pressure, on the teeth due to occlusal
loading.1?

Chi-square analyses revealed no statistically
significant associations between attachment
type, malocclusion class, or operator
education level and failure patterns (p > 0.05),
emphasizing the multifactorial nature of
attachment stability.20

We looked at how attachments fail. The
people with Class II Division I malocclusion
had the most attachment failures. We did not



find any real difference in how often
attachments failed based on the type of
attachment used in any of the malocclusion
groups. The Class II Division I malocclusion
cases had a lot of attachment failures.
evaluation of failure rates across operator
education levels indicated no significant
differences, despite some trends, such as first-
year postgraduate trainees achieving better
stability with molar tubes (50%), and senior
clinicians (final-year PGs and consultants)
slightly favoring molar bands (56.2% and
30%, respectively).2!

There are some things that could have
affected the results that we did not measure
directly. These things include habits like
grinding your teeth, which is also known as
bruxism the way your teeth come together
when you bite what you eat and whether or
not the patients did what they were supposed
to do. The clinicians who did the cases had
different levels of experience. Most of the
work was done by trainees who were in their
first year of residency training after they
finished school. We did not find that the level
of experience of the doctor doing the
treatment had a big impact, on the number of
failures. The dental work failure rates were
not really affected by who did the case
whether they were very experienced or not.
The study was limited by the duration of 6
months, longer studies covering the entire
treatment span may further open additional
venues to explore.

Conclusion

Both molar bands and bondable molar tubes
demonstrate comparable success in adult
fixed orthodontic treatment, with 75% of
attachments remaining stable over six
months. However bonadble tubes based upon
their non-invasive advantage and comparable
stability needs preferable usage; this however
requires better operator training and moister
control. Future research should focus on
randomized controlled trials, longer follow-
up periods, and inclusion of patient-reported
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outcomes to strengthen evidence on

comparative performance.
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