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Introduction

Moisture management during restorative and endodontic operations is essential for clinical success.
Contamination from saliva, blood, or gingival crevicular fluid (GCF) diminishes bond strength,
impacts marginal integrity, and jeopardizes the longevity of restorations [1,2]. Establishing a sterile
operational field is crucial for the effectiveness of adhesive dentistry, endodontics, and impression
techniques.

The rubber dam is internationally acknowledged as the "gold standard" for its exceptional capacity
to ensure aseptic conditions [3]. In Pakistan, its utilization is constrained by variables including
inadequate training, extended application duration, expense, and patient hesitance [4,5]. Cotton rolls
with saliva ejectors, absorbent pads, high-volume evacuators (HVE), and gingival retraction cords
containing hemostatic agents are more commonly utilized. Lip and cheek retractors are becoming
more accessible in urban areas [6,7].

Although alternate methods may not consistently achieve the same degree of dryness as a rubber dam,
they have practical benefits for efficiency and patient comfort. This study sought to evaluate the
therapeutic efficacy of locally available isolation techniques in Pakistan for moisture management,
operator convenience, and patient acceptance.

Methodology

Study Design

A randomized clinical trial was conducted in the Operative Dentistry Department of a dental teaching
hospitals in Peshawar over a period of six months. Ethical approval was obtained prior to data
collection.
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Sample

e Participants: 80 patients aged 10—40 years requiring Class I or II composite restorations.

e Inclusion criteria: Patients with carious lesions restricted to enamel/dentin, supragingival or
equigingival margins, and cooperative behavior.

o Exclusion criteria: Patients with subgingival margins, uncooperative pediatric patients, severe gag
reflex, or systemic conditions affecting salivary flow.

Group Allocation

Participants were randomly divided into four groups (n=20 each):

1. Group A: Rubber dam isolation.

2. Group B: Cotton rolls + saliva ejector.

3. Group C: Cotton rolls + absorbent pads.

4. Group D: Gingival retraction cord + HVE.

Clinical Procedure
o Restorations were performed by calibrated operators following standardized adhesive protocols.
« Isolation technique was applied according to group assignment.

Outcome Measures

1. Moisture control: Field Dryness Score (FDS) at bonding and restoration placement (0 =
contaminated, 1 = slightly moist, 2 = completely dry).

2. Isolation time (minutes): From start of isolation to completion.

3. Patient comfort: Visual analog scale (VAS, 0-10).

4. Operator ease: Likert scale (1-5).

Statistical Analysis
Data were analyzed using SPSS v25. One-way ANOVA and Chi-square tests were applied. p < 0.05
was considered statistically significant.

Results
A total of 80 patients were analyzed, with no significant differences in age or gender distribution
between groups (p > 0.05).

1. Moisture Control (FDS)

e Group A (Rubber dam): 1.95 + 0.08

e Group D (Retraction cord + HVE): 1.80 £0.12

e Group C (Cotton rolls + absorbent pads): 1.55+0.16

e Group B (Cotton rolls + saliva ejector): 1.35 +0.20

Rubber dam provided the highest dryness scores. Retraction cord with HVE achieved
statistically similar results (p > 0.05). Cotton rolls with absorbent pads performed better than
cotton rolls alone (p < 0.05).

2. Time Required for Isolation

o Rubber dam: 5.8 £ 1.0 minutes

e Retraction cord + HVE: 3.2 + 0.7 minutes

o Absorbent pads: 2.0 £ 0.5 minutes

o Cotton rolls only: 1.5 £ 0.3 minutes

Rubber dam required significantly more time compared to all other groups (p < 0.01).

3. Patient Comfort (VAS)

e Cotton rolls: 8.0 £ 0.6

e Absorbent pads: 7.8 £ 0.5

e Retraction cord + HVE: 6.5 £ 0.8

¢ Rubber dam: 4.5+ 0.7

Cotton rolls and absorbent pads were the most comfortable. Rubber dam recorded the lowest comfort
due to reported breathing difficulty and speech restriction.
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4. Operator Ease (Likert scale, 1-5)

o Cotton rolls: 4.6/5

o Absorbent pads: 4.3/5

o Retraction cord + HVE: 3.8/5

o Rubber dam: 3.0/5

Cotton roll isolation was the easiest to use, while rubber dam required the highest skill and time.

Discussion

Moisture Control

This investigation established that the rubber barrier is the most efficacious isolation method
regarding field dryness. The nearly flawless FDS score aligns with global research indicating that
rubber dams are essential for endodontics and adhesive dentistry [3,8]. Nonetheless, its clinical
application in Pakistan is constrained by patient resistance and operator hesitance [4,5].

The retraction cord with high-volume evacuation (HVE) was almost as successful as the rubber dam,
underscoring its viability as an option in cases with equigingival margins or gingival crevicular fluid
seepage. Research substantiates the effectiveness of gingival displacement in preserving dryness
during restorative operations [10,11].

Absorbent pads combined with cotton rolls yielded superior results compared to cotton rolls alone,
especially in mandibular molars where parotid saliva contamination frequently occurs [6].
Consequently, absorbent pads have to be advocated as an economical improvement for general
practice in Pakistan.

Patient Comfort

Patient comfort preferred cotton roll techniques, which are recognized, minimally invasive, and
expeditious to use. The rubber dam, while superior in moisture control, was the least comfortable
option. This illustrates patient perspectives in South Asia, where cultural unfamiliarity and
communication obstacles hinder acceptance [4,5].

Although efficient, retraction cord methods induced temporary gingival irritation, resulting in lower
comfort rankings compared to absorbent procedures.

Operator Perspective

Operators evaluated cotton rolls and absorbent pads as the most user-friendly, aligning with their
efficiency and straightforwardness. The rubber dam received the lowest score due to its technological
requirements. This corresponds with surveys of Pakistani dentists indicating low confidence and
infrequent daily utilization of rubber dams [4,16].

Clinical Implications for Pakistan

o Rubber dam: Recommended for endodontics, deep Class II restorations, and procedures requiring
absolute isolation. Requires improved training and patient education.

o Retraction cord + HVE: Effective compromise where rubber dam is impractical, especially with
gingival fluid involvement.

o Cotton rolls + absorbent pads: Best suited for pediatric patients, preventive procedures, and short
supragingival restorations.

e Universal HVE use: Advised alongside all methods for both moisture control and aerosol reduction
[14,15].

Limitations

o Restricted to supragingival Class I and II restorations; findings may differ for subgingival or multi-
surface restorations.

 Patient comfort assessed only during single appointments.

o Exclusion of advanced systems (Isolite/Isodry) as they are not widely available in Pakistan.
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