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Abstract: Oral pyogenic granuloma (PG) is a benign but very vascular lesion that causes discomfort and bleeding.
Conventional surgical excision is effective but has a high recurrence rate and postoperative pain. Diode laser
excision is a less invasive procedure that offers precise tissue removal and better hemostasis. Our Objective is to
evaluate the safety and efficacy of diode laser excision for the treatment of oral pyogenic granuloma. A total of
sixteen patients (mean age 39.3; age range 15 - 74 years; 11 males and 5 females) with de novo oral PG were
enrolled and all lesions were removed under local anesthesia using a continuous 1.5 W 980 nm diode laser with
minimal bleeding, without the need for sutures and a 0.5 mm safety margin was kept. Patients were evaluated at one
week and three weeks after surgery and on postoperative days one and three. Wound healing, hemostasis, pain and
satisfaction were all assessed on every visit. The excised tissues were confirmed histopathologically. The diode laser
provided better control over intraoperative bleeding, as any small amount of bleeding was easily controlled. Pain
settled rapidly, as the majority of patients were comfortable by day three and completely pain-free within one week.
The healing process progressed quickly, with satisfactory to excellent results by one week and full recovery by
three. Nearly all patients expressed high satisfaction at the last follow-up. Diode laser excision is a safe and efficient
treatment for oral PG that provides excellent hemostasis, less discomfort following surgery, quick healing, and high
patient satisfaction. These findings corroborate the reliable clinical results of diode laser excision in current standard
treatment.
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1. Introduction

Oral pyogenic granuloma is a benign proliferation of connective tissue characterized by excessive
granulation tissue formation that most commonly affects the skin and mucosal surfaces, although it has
been occasionally reported in subcutaneous tissues, intravascular locations, and rarely within the
gastrointestinal tract. The etiopathogenesis of oral PG remains controversial and multifactorial; in some
studies, it has an infectious origin, mainly related to the presence of staphylococci, streptococci, and other
oral microorganisms in the case of ulcerated lesions, although their detection close to the surface of the
lesion is often considered as secondary to contamination from the oral flora rather than a primary cause
[1,2,3]. On the other hand, it is described by many authors as a reactive or reparative lesion that can be
triggered by minor trauma, chronic irritation, and the presence of foreign bodies such as calculus, leading
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to an excessive connective tissue proliferation [4, 5]. Trauma is widely recognized as a key factor that
triggers the release of angiogenic mediators such as bFGF, which stimulate endothelial proliferation and
angiogenesis during the granulation tissue formation [6, 2]. Clinically, oral PG typically presents as a soft,
exophytic, pedunculated mass covered by a smooth, shiny mucosal surface. The lesion is highly vascular
and bleeds easily even with minor trauma. In some cases, it may present as a sessile plaque rather than a
pedunculated growth [8].

These lesions are generally painless and range in size from a few millimeters to several centimeters, often
reaching their maximum dimensions within a few weeks to months, Jafarzadeh H [5]. Approximately
75% of oral PGs occur on the gingiva, most frequently in the interdental papilla of the maxillary anterior
region, although other intraoral sites such as the lips, tongue, buccal mucosa, and palate may also be
affected as seen by Regu P [9]. Lasers have emerged as one of the most impactful tools in modern
dentistry, offering precision, control, and operative benefits that traditional scalpels often cannot match.
By converting light energy into a highly focused beam, lasers can cut, ablate, or coagulate tissues with
minimal trauma to surrounding structure as illustrated by Bernaola-Paredes WE [10]. This technology has
the advantages of providing excellent hemostasis, reducing intraoperative pain, promoting faster
postoperative recovery, giving the patient overall more comfort, all the qualities of great value, especially
in oral surgery, where visibility and patient comfort are important [11]. Diode laser in oral surgery has
certain advantages over conventional methods and other laser types, providing a precise, bloodless
incision with excellent hemostasis without the need for sutures, minimizing postoperative pain, swelling,
and scarring, and faster healing by secondary intention [12, 13].

The diode system is more compact, cost-effective, and easy to maneuver than CO2 and erbium lasers,
which makes it particularly well-suited to be used in routine clinical practice and as applied to the
treatment of oral pyogenic granuloma, a benign but very vascular lesion that can cause discomfort,
bleeding, and aesthetic concerns it brings distinct advantages. The inherent ability of lasers to seal blood
vessels during excision minimizes intraoperative bleeding, thereby improving the surgeon’s field of view
and shortening operative time as noted by Azma E [12]. Moreover, the reduced mechanical trauma
compared to scalpel surgery may lower recurrence rates, improve healing profiles, and enhance cosmetic
outcomes in delicate oral tissues as demonstrated by Khan MK [14].

2. Materials and Methods

This prospective study was conducted in oral and maxillofacial department of Ramadi teaching hospital
and oral and maxillofacial department of college of dentistry in university of Anbar, Anbar province, Irag.
The study included 16 participants: 11 males (=69 %) and 5 females (= 31%), aged 15 to 74 years
(mean=39.31). All the participants had to meet a certain criteria before inclusion in the study, they must
have de novo Pyogenic granuloma (not recurred) in any oral site, have no systemic disease that
compromise the healing process or any condition that preclude laser use. A diode laser (Biolase, USA) of
a wavelength 980/810nm was used with power output of 1.5 Watts delivered through a 400um fiber optic
cable with an FC connecter operating in continuous mode, both operator and patient were protected with
laser goggles. Demographic and clinical data, including age, gender, medical and dental history, were
documented. The surgical procedure was fairly explained to the patients and all patients signed consent
form before operation. Pre-operative patient preparation included antimicrobial mouth wash and gowning.
Local anesthesia technique was either Buccal and mental nerve block (lower gingiva), lingual nerve block
(lateral tongue border) or infiltration (upper gingiva and tip of the tongue) using 2.2ml cartridge
containing 2% lidocaine and 1:80.000 epinephrine. The margin of the lesion was outlined by
simultaneous dual wavelength 980/810nm diode laser using repetitive strokes. The outline was 0.5 mm
behind the lesion margin, and careful grasping of the lesion was performed during surgery by tissue
forceps to avoid bleeding and tearing of tissue. Much attention was paid to lesion excision to prevent
deterioration of the underling minor salivary glands. Following the outlined lesion margins, the lesion
was excised with diode laser at 1.5W output and then elevated, the surgical site is left uncovered and un-
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sutured as in (Figure 1), post-operative instructions were clarified to the patients, which focused on
meticulous oral hygiene and avoiding trauma to the surgical site.

Clinical assessments were conducted to determine intraoperative bleeding and scored as: no bleeding=1,
mild bleeding=2 (oozing requiring pressure), moderate bleeding=3 (requiring local hemostatic agents),
severe bleeding=4 (requiring ligation). For pain and healing measurements, all the patients were assessed
at fixed intervals postoperatively as follows, Day 1, Day 3, Week 1, Week 3. The intensity of pain was
measured using verbal pain scale and expressed as: no pain=0, mild pain=1, moderate pain=2, severe
pain=3. Tissue healing was assessed using the Landry, Turnbull, and Howley Healing Index. The scores
are defined as follows: Score 1 — Very poor healing: Tissue color: > 50% red, Bleeding on palpation:
present, Granulation tissue: present, Epithelialization: absent. Score 2 — Poor healing: Tissue color: > 50%
red, Bleeding on palpation: present, Granulation tissue: present, Epithelialization: minimal. Score 3 -
Good healing: Tissue color: > 25% red, Bleeding on palpation: absent, Granulation tissue: absent,
Epithelialization: present. Score 4 — Very good healing: Tissue color: < 25% red, Bleeding on palpation:
absent, Granulation tissue: absent Epithelialization: complete. Score 5 — Excellent healing: Tissue color:
pink (normal) Bleeding on palpation: absent, Granulation tissue: absent, Epithelialization: complete.

All the samples in this study were put in 10% formalin plastic container and sent to histopathological
examination for confirmation of diagnosis of pyogenic granuloma.

2.1 Statistical analysis

Data are presented as mean ranks and other descriptive statistics. Differences in intensity across the tested
factors and follow-up time points were assessed using the Friedman test, a nonparametric alternative to
repeated-measures ANOVA. Post hoc pairwise comparisons were performed using the Wilcoxon signed-
rank test. Values of p > 0.05 were considered statistically nonsignificant, while p < 0.05 was considered
significantly different. Statistical analysis was carried out using SPSS (v 20).

3. Results and discussion

Out of the total 16 documented cases, the upper gingiva was identified as the most frequently affected
oral site, accounting for 5 cases. This was followed by the lower gingiva, where 4 cases were recorded.
The dorsum of the tongue showed involvement in 3 cases, while the lateral border of the tongue and the
lower lip were less commonly affected, with 2 cases each reported for both sites as shown in (Figure 2).
Bleeding control during surgery worked well. 12 patients (75%) had no bleeding at all, showing just how
effective the diode laser was at stopping blood flow. Of the remaining patients, three (18.8%) had mild
bleeding that was easily managed with simple pressure, while one patient (6.2%) had moderate bleeding
that was successfully controlled using the laser for coagulation. We followed the patients prospectively to
track their pain levels from day one up to three weeks after surgery. The results showed pain scores
dropping significantly as time went on. Statistical analysis using the Friedman test revealed a significant
difference in pain across the follow-up periods (y* = 35.629, p < 0.0001) and effect size was calculated
using Kendall’s W at W=0.113, indicating small effect size all presented in (Table 1).

Further testing with Wilcoxon signed-rank tests confirmed that pain decreased significantly between each
successive checkpoint. Interestingly, we found no real difference in pain between the first and third
weeks, though pain intensity differed significantly at other measured time points as outlined in (Table 2).
We also tracked how well patients healed during the same follow-up period, from the first day through the
end of week three. The Friedman test showed highly significant results (y? = 45.73, p < 0.0001), Kendall’
W effect size was W=0.143, indicating a small effect size as displayed in (Table 3). Wilcoxon signed-
rank tests showed notable improvements in healing scores from one point to the next. Overall, our
findings revealed highly significant improvements in recovery as time progressed [15], in which (Table 4)
clearly illustrates. When it came to patient satisfaction on surgery day, most patients felt quite positive
about their experience, with 10 patients rating it as good, and 4 patients calling it excellent, and only 2
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patients saying fair or poor. By the next day, no patients reported poor outcomes, and most continued to
rate the procedure as good (10 patients) or excellent (3 patients).

After three days, satisfaction shifted further toward excellent ratings (9 patients), with only a few
remaining in the fair or good categories. By the end of the first week, all patients reported either good or
excellent satisfaction, with most leaning toward excellent (11 patients). At the three-week follow-up,
nearly all patients rated their satisfaction as excellent, with only a small minority describing it as good (2
patients) as shown in (Figure 3). The therapeutic efficacy of diode laser in the management of oral
pyogenic granuloma is rooted in its photothermal mechanism of action, whereby laser energy emitted in
the near-infrared spectrum (810-980 nm) is selectively absorbed by tissue chromophores principally
oxyhemoglobin and melanin and converted into heat, producing temperature-dependent tissue effects
[16,17]. What distinguishes this mechanism clinically is its inherent dose-dependence: at sub-ablative
thermal thresholds, the resultant heat stimulates fibroblast activity and collagen remodeling through
photobiomodulation pathways, while supra-lethal doses achieve coagulative necrosis and tissue
vaporization [18, 19].

This biological duality is central to understanding both the appeal and the demands of diode laser surgery
the same energy source that enables precise, bloodless excision can, if inadequately controlled, generate
collateral thermal injury that compromises wound healing. It is worth noting that consensus on optimal
laser parameters for pyogenic granuloma excision has not yet been established in the literature, and this
methodological heterogeneity should be borne in mind when comparing outcomes across studies
[18,19,20]. From a clinical standpoint, the advantages of laser-assisted excision over conventional cold
blade surgery are well-grounded in these tissue-level mechanisms. Continuous photocoagulation of the
lesion’'s feeding vessels during advancement of the fiber tip accounts for the superior intraoperative
hemostasis that is consistently reported with diode laser use. Reduced mechanical traction on surrounding
tissue minimizes collateral damage, while the bactericidal properties of the laser energy lower microbial
contamination at the wound surface, a relevant consideration given the inflammatory microenvironment
of pyogenic granuloma. Sealing of peripheral sensory nerve endings attenuates postoperative pain, and
the combination of these effects typically results in cleaner wound healing, improved aesthetic outcomes,
and elimination of the need for sutures in many cases [18, 19, 20].

The findings of the present study are broadly concordant with this body of evidence. Intraoperative
hemostasis was consistently excellent, a finding of particular clinical relevance in patients with medical
comorbidities predisposing to bleeding complications. Pain intensity showed a progressive and marked
reduction across postoperative follow-up intervals, consistent with the conservative nature of laser tissue
interaction. Wound healing assessments at one week demonstrated good-to-excellent outcomes in the
majority of patients, and overall satisfaction already favorable on the day of surgery was sustained at
subsequent follow-up visits. These results support the efficacy and safety of the diode laser protocol
employed in this study and are in agreement with comparable single-arm and controlled investigations
reported in the literature. However, intellectual honesty demands that these favorable findings be situated
within a broader and more critical comparative context. A randomized controlled trial by Anwar et al.
comparing diode laser with ethanolamine oleate sclerotherapy in 20 patients with oral pyogenic
granuloma yielded findings that merit careful consideration [15]. Although intraoperative bleeding did not
differ significantly between groups, postoperative pain was significantly lower in the sclerotherapy arm,
and of greater clinical concern recurrence was documented exclusively among laser-treated patients
across all follow-up intervals of three, six, and nine months, with no recurrences recorded in the
sclerotherapy group. The authors concluded that sclerotherapy constitutes a simpler, less equipment-
dependent modality with a more favorable recurrence profile. These findings do not negate the clinical
utility of diode laser, but they underscore the importance of avoiding an uncritical endorsement of any
single modality and highlight recurrence as an outcome that warrants close attention in laser-based
management of pyogenic granuloma. Conventional surgical excision, while historically regarded as the
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treatment of choice, is associated with recognized limitations that provide additional context for
evaluating laser-based alternatives.

Recurrence following simple excision particularly when surgical margins are inadequate has been
documented by Daif et al. [20] and Al-Noaman [22]. The highly vascular nature of pyogenic granuloma
renders cold blade surgery susceptible to significant intraoperative and postoperative hemorrhage [5], and
comparative data reported by Khan et al. [23] consistently demonstrate higher postoperative pain scores
in patients managed by conventional excision relative to those treated by minimally invasive methods. In
this context, diode laser represents a genuine therapeutic advance; yet it is most accurately understood as
one modality within a spectrum of options, each carrying distinct trade-offs with respect to cost,
equipment requirements, operator expertise, recurrence risk, and patient experience. Randomized
controlled trials with larger sample sizes, standardized laser parameters, and extended follow-up periods
remain necessary to consolidate the evidence base and guide evidence-informed clinical decision-making.

Fig. 1: Diode laser excision of gingival pyogenic granuloma in 30-years old female: (A) Initial
situation, (B) immediately post-operative situation, (C) one week following diode laser excision,
(D) Laser parameters.
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Fig. 2: Distribution of pyogenic granuloma in the oral cavity of male and female patients.
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Fig. 3: Satisfaction level during follow-up periods.

Table 1. Statistical analysis of pain score profile across four time periods.

Descriptive Statistics Friedman Test

Pain durations N Mean Std. Minimum Maximum Mean ranks
Deviation
One day 16 1.500 .96609 .00 3.00 3.75
Three days 16 .5625 72744 .00 2.00 2.56
One week 16 .1250 .34157 .00 1.00 1.91
Three weeks 16 .0000 .00000 .00 .00 1.78

Chi-secure (X2) 35, 629 P value=0.0001, W=0.113
The result is significant at p <0.05

Table 2. Comparative statistical analysis of the relationship between pain scores and time.

Wilcoxon Signed Ranks Test

Pain score

3 days - one week 3 weeks - one week 3 weeks 3 weeks - one
one day - one day one day - 3 days - 3 days week
z -3.217 -3.372 -3.354 -2.646 -2.460 -1.414
Sig. (2-tailed) 0.001 0.001 0.001 0.008 0.014 0.157
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Table 3. Statistical analysis of healing score profile across four time periods.

Descriptive Statistics Friedman Test
Healing Std. L .
durations N Mean Deviation Minimum Maximum Mean ranks
One day 16 1.4375 .51235 1.00 2.00 1.13
Three days 16 2.3750 .61914 1.00 3.00 1.97
One week 16 3.3750 .61914 2.00 4.00 2.94
Three weeks 16 4.5000 .63246 3.00 5.00 3.97

Chi-secure (X?) =45.73, P value=0.0001, W=0.143
The result is significant at p <0.05

Table 4. Comparative statistical analysis of the relationship between healing scores and time.

Wilcoxon Signed Ranks Test

Healing score 3 days - one week - 3 weeks - one week - 3 weeks- 3 3 weeks - one
one day one day one day 3 days days week

z -3.217 -3.598 -3.624 -3.358 -3.624 -3.626

Sig. (2-tailed) 0.001 0.0001 0.0001 0.001 0.0001 0.0001

4. Conclusion

In this study, good intraoperative hemostasis was achieved following diode laser application avoiding the
use of sutures. Post-operative pain was also significantly reduced with excellent healing outcomes, thus
the application of diode laser shows favorable results and can be used in the management of oral PG.
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