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ABSTRACT

Drug-induced gingival enlargement (overgrowth) occurs as a result of the use of systemic medication such as immu-
nosuppressants, anticonvulsants, and calcium channel blockers. These medication classes treat important general
conditions, which makes their use essential. Often, the hyperplasia that occurs as an adverse effect of the medication
has a remarkable clinical aspect. An intricate, multidisciplinary approach is required, beginning with the replacement
of causing medication and ending with the upkeep of strict hygiene. The need for research and the study of solu-
tions that provide comfort to patients affected by the adverse effects of the administered medication is thus im-
posed. Our research summarizes the literature from the past 50 years on laser therapy for medication-induced gingival
enlargement. The aim is to highlight the novel nature of using lasers as a treatment method as well as their beneficial
therapeutic effects.
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INTRODUCTION

One common side effect of using systemic medi-
cations, such as immunosuppressants, anticonvul-
sants, and calcium channel blockers, is drug-indu-
ced gingival enlargement [1]. The terms overgrowth
or enlargement of the gingiva have replaced the
previous phrases hyperplasia or hypertrophy, which
are nowadays considered histopathological diagno-
ses [2]. To improve the quality of life for these pa-
tients, research on the treatment of drug-induced
gingival hyperplasia is necessary, especially consid-
ering the systemic illnesses for which these medica-
tions are used. Even though they are separate cate-
gories, the three classes implicated in drug-induced
gingival enlargement exhibit comparable biological
pathways that result in gingival proliferation. Sey-
mour et al. presented in 1996 the multifactorial

character of drug-induced gingival enlargement,
represented by the current medication, associated
bacterial plaque and genetic predisposition [1].
These comprehensive concepts build an inventory
of knowledge that allows oral healthcare providers
to see and use cutting-edge, specific therapy meth-
ods. The foundation of personalized medicine is es-
tablished by the patient's unique traits also genetic
predisposition [3]. Due to this, it is necessary to high-
light the progress of laser therapy along with how it
may be used to treat patients with drug-induced gin-
gival hyperplasia.

MATERIALS AND METHODS

A search for articles on the PubMed platform
was carried out using keywords in different text
combinations: “drug induced gingival overgrowth
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laser”, “laser therapy gingival overgrowth”, “medi-
cal induced gingival hyperplasia laser”, “medical
induced gingival hyperplasia”, having as a period
defined the years August 1976- March 2024. The re-
sults obtained from the search were analyzed. The
set of criteria used to select the articles connected
with the theme of the present study is presented in
Table 1.

TABLE 1. The inclusion and exclusion criteria for the
selected articles

Inclusion criteria Exclusion criteria

1. Presentation of the use of
laser as a treatment method

1. Presentation of gingival
enlargements that are not
due to medication or are
of unknown cause

2. Study of gingival enlargement | 2. Not using the laser in
resulting from the administration | the treatment

of medication such as:
immunosuppressants, calcium
channel blockers, cyclosporine

3. Articles that study
drug-induced gingival
enlargement, but not its
treatment

3. Articles written in English,
abstract and free full text in the
period 1976-2024

RESULTS

390 articles with the specified keywords were
found in the PubMed database search. 127 of these
publications were relevant to the subject of the
study. After a thorough review, only 18 articles were
selected as eligible for the present research. The
study workflow is presented in Figure 1.

The use of laser as a treatment method for
drug-induced gingival overgrowth is carried out af-
ter the patient is well instructed and able to main-
tain proper hygiene practices and after the initial
professional cleaning performed by the dentist [4,5].

Initial search
390 articles
~
Selection of the titles
suitable for the study
J
127 articles
Review of previous
articles and their
usage for the study )
18 articles
included in teh research

FIGURE 1. The workflow of the studies selection
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Laser treatment has a hemostatic effect, produces
good coagulation, and reduces the risk of recur-
rence of the lesions [6,7]. This method also reduces
the healing period even in patients with an affected
general condition, postoperative edema and pain
are alleviated, and intraoperatively the doctor has
good control of the procedure through the visibility
of the operative field [7]. The use of laser treatment
is a safe method even in difficult cases, with multi-
ple relapses after classical treatment[8].

Following laser therapy, the clinical cases can be
treated prosthetically allowing the patient to regain
lost functions [9]. Laser treatment of hyperplasia
combined with classical surgery is a useful method
for proper healing. The uncomfortable need for
acrylic suckdown splints is eliminated. Intraopera-
tive hemostasis improves up the surgical procedure
and reduces operating time[10].

DISCUSSION

In the first phase of treatment of drug-induced
gingival overgrowth, the dentist needs to perform
and educate the patient to accomplish proper oral
hygiene. A multidisciplinary approach by general
practitioners, dentists, periodontologists, and cardi-
ologists is also useful. Replacing cyclosporine with
other classes of drugs such as tacrolimus, correct
identification of the medication and its link with the
gingival enlargement and their recurrences, are just
a few examples that can often achieve a successful
treatment. The initial therapy can significantly re-
duce the lesions until they disappear. Frequently
cases with significant lesions are encountered, so
surgical treatment is necessary [3].

The capacity to reduce intra- and postoperative
bleeding indicates the beneficial use of laser thera-

263 articles excluded
(studies that did not use laser
as a treatment method

109 articles excluded
(studies unsuitable for
inclusion criteria)
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py in treating drug-induced gingival overgrowth in
a patient receiving concurrent treatment of cyclo-
sporine (500 mg/day) for a kidney transplant per-
formed four years prior, and nifedipine (30 mg/day)
for hypertension [4]. Given the lesion's strong vascu-
larization, its favorable application in cases of gingi-
val overgrowth after cyclosporine administration is
crucial in this particular scenario. Continued laser
therapy was successful even in cases where the le-
sion reappeared after the patient had properly mas-
tered hygienic practices. The risk of gingival over-
growth in cases of nifedipine administration is
increased, therefore dental controls are essential.
The application of the treatment option is individu-
alized, in most cases the use of laser treatment, the
replacement of the medication by the specialist, the
clinical follow-up of the patients, and proper oral
hygiene lead to remission of the gingival enlarge-
ment [4].

Laser treatment was also used in the case of two
patients treated with Tacrolimus and Fenodipine. It
has been noted that laser therapy considerably re-
duces intraoperative bleeding, discomfort, postop-
erative edema, and infection risk in addition to sur-
gical time. Unlike the traditional method, laser
therapy results in a more visually satisfying aspect
of the gums, and the chance of a recurrence is thus
reduced. When a re-intervention is necessary, pa-
tients are encouraged to use the laser instead of the
more traditional procedure because it is a more
comfortable means of treatment [5]. Improvements
in the periodontal parameters associated with
chronic marginal periodontitis are also noted after
the laser treatment [6].

In one trial, CO2 laser therapy was used com-
bined with standard gingivectomy for four patients
with kidney transplants exhibiting drug-induced
gingival hyperplasia. When the clinical status was
reassessed after a year, one of the four patients
showed signs of a minor relapse; surgical complica-
tions did not persist within this period [7].

Surgical intervention may be required for cura-
tive therapy, even if good oral hygiene and profes-
sional prophylaxis are often essential parts of an
efficient treatment plan. The success of the selected
laser treatment was demonstrated by the two-year
evaluation of a patient reported in one of the inves-
tigated publications [8].

Since 1998, when a study described the treat-
ment of a patient with drug-induced gingival over-
growth, the effectiveness of argon laser therapy has
been confirmed. After undergoing a kidney trans-
plant and being diagnosed with insulin-dependent
diabetes, the patient was prescribed cyclosporine,
phenytoin, and a calcium channel blocker. Reports
of fungal superinfection have additionally been re-
ported. The prosthetic functionality was compro-
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mised as a result of the progressive damage. After
laser therapy, the gingival growth that obstructed
the application of prostheses in the prosthetic field
was removed, allowing for the restoration of func-
tion [9].

In 1996, the mouthguard's usage for hemostasis
following surgery caused discomfort and impaired
proper function. To reduce bleeding and operating
time, the CO2 laser was utilized in a case of drug-in-
duced gingival overgrowth after cyclosporin A and
nifedipine were used [10]. Low intraoperative
bleeding and excellent cleaning were also found in
a case report of a patient treated with nifedipine
after gingival enlargement was removed using a
CO2 laser [11]. A patient diagnosed with gingival
overgrowth caused by phenytoin was treated via
conventional scaling and an Erbium: YAG laser that
was only applied to the false periodontal pockets,
avoiding the need for surgical removal of the lesion
[12].

When occlusion, mastication, or phonation are
impacted by gum disease, patients generally visit
the dentist in the later stages of the disease [13].
Certain cases require the application of surgical
methods by the degree of complexity determined by
clinical observation. The development of laser tech-
nology has led to advancements in the field of con-
ventional surgical methods.

According to a 2020 systematic review of 22
studies on drug-induced gingival overgrowth, there
is a reduced risk of gingival lesion recurrence when
laser therapy is applied in the surgical stage [14]. A
case report from 2013 describes laser treatment per-
formed under general anesthesia to remove a
drug-induced gingival enlargement. Considering
the severity of the injuries and the patient's psycho-
logical state, the benefits were substantial [15].

A patient with diminished mental capacity
showed comparable outcomes with laser ablation of
anticonvulsant-induced hyperplasias, as reported in
a study with a 2-year follow-up [8]. The value of uti-
lizing the laser in these challenging cases of over-
growth is demonstrated by a second study with fif-
teen patients who had mental impairment. The
characteristics of the laser avoid incidents like in-
tended dressing removal and postoperative bleed-
ing, resulting in optimal healing and hemostasis in-
tra- and postoperative surgery [16].

Up to a year after laser therapy, follow-up studies
demonstrate positive outcomes with little variation
in gingival volume evaluation, improving the pa-
tient's quality of life and motivation to cooperate
[17]. A 1985 study provides a realistic summary of
the development of laser treatment, stating that if
its application in dentistry was limited at that time,
it would inevitably advance favorably and to the
detriment of traditional methods [18].
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A patient receiving nifedipine treatment for
heart disease had gingival hypertrophy, according
to a new research report published in February
2024. Risk factors for the patient were improperly
fixed prosthodontics and inconsistent oral hygiene.
The first step of the laser treatment involved me-
chanically removing the bacterial plaque using a
specialized method called the Guided Biofilm Thera-
py (GBT) protocol, decontaminating the area with a
laser, and replacing the calcium channel blocker
medication with a different class of antihyperten-
sive drugs. This section underlines how critical it is
to treat bacterial plaque, the main cause of the prob-
lem. A 450-nm laser was selected for the second
stage of the treatment - the surgical phase. Consider-
ing the features of gingival overgrowth favored by
calcium channel blockers, the laser method makes
more sense than the traditional surgical method.
Following the laser therapy, the patient experienced
less pain, a more comfortable healing process, and a
decreased rate of recurrence following excision. Af-
ter a year, consistent outcomes were noted [19].

A case report from 2022 describes how a patient
who had a single oral dose of amlodipine (5 mg/day)
acquired gingival enlargement. Following the surgi-
cal procedure and cardiologist-approved medica-
tion modification, a diode laser with a wavelength
of445 nm was utilized to remove the bacterial plaque.
It is shown that the particular wavelengths selected
in these circumstances have a more effective cutting
depth. After a year of monitoring, similar outcomes
were noted, including good healing, a more comfor-
table operation for the patient, and a low recurrence.
Consequently, extensive research on laser therapy
shows how important this kind of care is for a con-
dition as complicated as gingival expansion [20].

The constraints of the present study are related
to one database selection, full text available, ab-
stracts in English, and the period limitation. All
studies demonstrate the main benefits of laser ther-
apy; however, they do not specify its specific prac-
tice limitations. A comprehensive understanding
would require the inclusion of research studies of a
larger number of scholarly sources, as well as a se-
ries of questionnaire objectives responded to by as
many dentists as possible who use laser therapy as a
treatment method for gingival overgrowth.
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CONCLUSION

When treating drug-induced gingival hyperpla-
sia, the most important things to focus on are ensur-
ing a proper diagnosis and educated oral hygiene.
Therapeutic success is then facilitated by the par-
ticular type of treatment selected. Laser treatments
are currently the gold standard for treatment and
offer more benefits than traditional procedures.
Many benefits, including a reduced recovery period
after surgery, a lower risk of bleeding and infection,
and less discomfort and edema following surgery,
support its usage. By minimizing the overheating of
traditional lasers and refining the treatment of soft
tissues, the water laser technology has lately be-
come more customized. Modern lasers (Er,Cr: YSGG
laser) make it possible to remove impacted tissues
without endangering healthy ones. Simultaneously,
it decreases nerve conduction, promoting analgesia
and lowering pain during and after surgery. The pa-
tient's comfort and the effectiveness of the thera-
peutic act depend on this function. When a patient
is not in pain throughout a medical procedure, it
encourages compliance and willingness to partici-
pate in all phases of the therapy. The expensive costs
of using the laser and the requirement for medical
staff to get adequate training should be mentioned
as drawbacks. As a result, the benefit of using sales in
treating gingival overgrowth is a proven method that
is applied with positive outcomes for the patient.

Conflict of interest: none declared
Financial support: none declared

Author’s contributions:
Conceptualization: LLM, PP, IP.
Methodology: CL.

Validation: LLM, PP, IP.

Formal analysis: CL.

Investigation: CL.

Resources: CL, IP.

Data curation: CL.

Writing—original draft preparation: CL.
Writing—review and editing: CL, IP.
Visualization: LLM, PP, IP.

Supervision: PP.

Project administration: LLM.

All authors have read and agreed to
the published version of the manuscript.

J Indian Soc Periodontol. 2016 Sep-Oct;20(5):496-502. doi: 10.4103/
jisp.jisp_265_15

4. Aral CA, Dilber E, Aral K, Sarica Y, Sivrikoz ON. Management of
Cyclosporine and Nifedipine-Induced Gingival Hyperplasia. J Clin Diagn
Res. 2015 Dec;9(12) ):ZD12-ZD15. doi: 10.7860/JCDR/2015/14737.6974

5. LiuY, Peng Q, Liu B, Wang Z, Cao Q. Er,Cr:YSGG Laser Therapy for
Drug-Induced Gingival Overgrowth: A Report of Two Case Series. Front
Surg. 24 May 2022; 9: 922649. doi: 10.3389/fsurg.2022.922649


http://doi.org/10.1111/j.1600-051x.1996.tb02072.x
http://doi.org/10.7759/cureus.25009
http://doi.org/10.4103/jisp.jisp_265_15
http://doi.org/10.4103/jisp.jisp_265_15
http://doi.org/10.7860/JCDR/2015/14737.6974
http://doi.org/10.3389/fsurg.2022.922649

Romanian JourNAL oF StomaToLocy — VoLume 70, No. 2, 2024

10.

11.

12.

13.

Mavrogiannis M, Ellis JS, Seymour RA, Thomason JM. The efficacy of
three different surgical techniques in the management of drug-induced
gingival overgrowth. J Clin Periodontol. 2006 Sep;33(9):677-82.

doi: 10.1111/j.1600-051X.2006.00968.x

Haytac CM, Ustun Y, Essen E, Ozcelik O. Combined treatment approach
of gingivectomy and CO2 laser for cyclosporine-induced gingival
overgrowth. Quintessence Int. 2007 Jan;38(1):e54-9.

de Oliveira Guaré R, Carvalho Costa S, Baeder F, de Souza Merli LA, Botti
Rodrigues Dos Santos MT. Drug-induced gingival enlargement: biofilm
control and surgical therapy with gallium-aluminum-arsenide (GaAlAs)
diode laser-A 2-year follow-up. Spec Care Dentist. 2010 Mar-
Apr;30(2):46-52. doi: 10.1111/.1754-4505.2009.00126.x

Mattson JS, Blankenau R, Keene JJ. Case report. Use of an argon laser to
treat drug-induced gingival overgrowth. J Am Dent Assoc. 1998
Jan;129(1):78-83. doi: 10.14219/jada.archive.1998.0024

Darba UR, Hopper C, Speight PM, Newman HN. Combined treatment
approach to gingival overgrowth due to drug therapy. J Clin Periodontol.
1996 Oct;23(10):941-4. doi: 10.1111/j.1600-051x.1996.th00515.x
Barak S, Kaplan I. The CO2 laser in the excision of gingival hyperplasia
caused by nifedipine. J Clin Periodontol. 1988 Nov;15(10):633-5.

doi: 10.1111/j.1600-051x.1988.th02264.x

Capodiferro S, Tempesta A, Limongelli L, Maiorano E, Benedicenti S,
Favia G. Nonsurgical Periodontal Treatment by Erbium:Yag Laser
Promotes Regression of Gingival Overgrowth in Patient Taking
Cyclosporine A: A Case Report. Photomed Laser Surg. 2018 Oct 11.
Bolger WE, West Jr CB, Parsons DS, Gates GA. Upper airway obstruction
due to massive gingival hyperplasia. A case report and description of a new

14.

15.

16.

17.

18.

19.

20.

215

surgical treatment. Int J Pediatr Otorhinolaryngol. 1990 Mar;19(1):63-
72. doi: 10.1016/0165-5876(90)90196-x

Mawardi H, Alsubhi A, Salem N, Alhadlaq E, Dakhil S, Zahran M,
Elbadawi L. Management of medication-induced gingival hyperplasia:

a systematic review. Oral Surg Oral Med Oral Pathol Oral Radiol. 2021
Jan;131(1):62-72. doi: 10.1016/j.0000.2020.10.020

Muralikrishna T, Kalakonda B, Gunupati S, Koppolu P. Laser-Assisted
Periodontal Management of Drug-Induced Gingival Overgrowth under
General Anesthesia: A Viable Option. Case Rep Dent. 2013: 387453.
doi: 10.1155/2013/387453

Roed-Petersen B. The potential use of CO2-laser gingivectomy for
phenytoin-induced gingival hyperplasia in mentally retarded patients.

J Clin Periodontol. 1993 Nov;20(10):729-31.

doi: 10.1111/j.1600-051x.1993.th00698.x

Campos L, Gallottini M, Pallos D, Simdes A, Martins F. High-power diode
laser on management of drug-induced gingival overgrowth: Report of
two cases and long-term follow-up. J Cosmet Laser Ther. 2018
Aug;20(4):215-9. doi: 10.1080/14764172.2017.1400165

Pick RM, Pecaro BC, Silberman CJ. The laser gingivectomy. The use of
the CO2 laser for the removal of phenytoin hyperplasia. J Periodontol.
1985 Aug;56(8):492-6. doi: 10.1902/jop.1985.56.8.492

Mihai LL, Parlatescu |, Calin A, Burcea A. Gingival overgrowth
approached using recent mechanical and laser technologies: A case
report. Exp Ther Med. 2024 Feb;27(2):84. doi: 10.3892/etm.2024.12374
Okumus OF. Treatment of Gingival Growth Due to Amlodipine Use With
a 445-nm Diode Laser: A Case Report. Cureus. 2022 Dec;14(12):€32592.
doi: 10.7759/cureus.32592


http://doi.org/10.1111/j.1600-051X.2006.00968.x
http://doi.org/10.1111/j.1754-4505.2009.00126.x
http://doi.org/10.14219/jada.archive.1998.0024
http://doi.org/10.1111/j.1600-051x.1996.tb00515.x
http://doi.org/10.1111/j.1600-051x.1988.tb02264.x
http://doi.org/10.1016/0165-5876(90)90196-x
http://doi.org/10.1016/j.oooo.2020.10.020
http://doi.org/10.1155/2013/387453
http://doi.org/10.1111/j.1600-051x.1993.tb00698.x
http://doi.org/10.1080/14764172.2017.1400165
http://doi.org/10.1902/jop.1985.56.8.492
http://doi.org/10.3892/etm.2024.12374
http://doi.org/10.7759/cureus.32592

