
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2021 November 16; 9(32): 9699-10051

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I November 16, 2021 Volume 9 Issue 32

World Journal of 

Clinical CasesW J C C
Contents Thrice Monthly Volume 9 Number 32 November 16, 2021

REVIEW

Emerging role of long noncoding RNAs in recurrent hepatocellular carcinoma9699

Fang Y, Yang Y, Li N, Zhang XL, Huang HF

MINIREVIEWS

Current treatment strategies for patients with only peritoneal cytology positive stage IV gastric cancer9711

Bausys A, Gricius Z, Aniukstyte L, Luksta M, Bickaite K, Bausys R, Strupas K

ORIGINAL ARTICLE

Case Control Study

Botulinum toxin associated with fissurectomy and anoplasty for hypertonic chronic anal fissure: A case-
control study

9722

D'Orazio B, Geraci G, Famà F, Terranova G, Di Vita G

Correlation between circulating endothelial cell level and acute respiratory distress syndrome in 
postoperative patients

9731

Peng M, Yan QH, Gao Y, Zhang Z, Zhang Y, Wang YF, Wu HN

Retrospective Study

Effects of early rehabilitation in improvement of paediatric burnt hands function9741

Zhou YQ, Zhou JY, Luo GX, Tan JL

Intracortical screw insertion plus limited open reduction in treating type 31A3 irreducible intertrochanteric 
fractures in the elderly

9752

Huang XW, Hong GQ, Zuo Q, Chen Q

Treatment effects and periodontal status of chronic periodontitis after routine Er:YAG laser-assisted 
therapy

9762

Gao YZ, Li Y, Chen SS, Feng B, Wang H, Wang Q

Risk factors for occult metastasis detected by inflammation-based prognostic scores and tumor markers in 
biliary tract cancer

9770

Hashimoto Y, Ajiki T, Yanagimoto H, Tsugawa D, Shinozaki K, Toyama H, Kido M, Fukumoto T

Scapular bone grafting with allograft pin fixation for repair of bony Bankart lesions: A biomechanical 
study

9783

Lu M, Li HP, Liu YJ, Shen XZ, Gao F, Hu B, Liu YF

High-resolution computed tomography findings independently predict epidermal growth factor receptor 
mutation status in ground-glass nodular lung adenocarcinoma

9792

Zhu P, Xu XJ, Zhang MM, Fan SF



WJCC https://www.wjgnet.com II November 16, 2021 Volume 9 Issue 32

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 9 Number 32 November 16, 2021

Colorectal cancer patients in a tertiary hospital in Indonesia: Prevalence of the younger population and 
associated factors

9804

Makmun D, Simadibrata M, Abdullah M, Syam AF, Shatri H, Fauzi A, Renaldi K, Maulahela H, Utari AP, Pribadi RR, 
Muzellina VN, Nursyirwan SA

Association between Helicobacter pylori infection and food-specific immunoglobulin G in Southwest China9815

Liu Y, Shuai P, Liu YP, Li DY

Systemic immune inflammation index, ratio of lymphocytes to monocytes, lactate dehydrogenase and 
prognosis of diffuse large B-cell lymphoma patients

9825

Wu XB, Hou SL, Liu H

Clinical Trials Study

Evaluating the efficacy of endoscopic sphincterotomy on biliary-type sphincter of Oddi dysfunction: A 
retrospective clinical trial

9835

Ren LK, Cai ZY, Ran X, Yang NH, Li XZ, Liu H, Wu CW, Zeng WY, Han M

Observational Study

Management of pouch related symptoms in patients who underwent ileal pouch anal anastomosis surgery 
for adenomatous polyposis

9847

Gilad O, Rosner G, Brazowski E, Kariv R, Gluck N, Strul H

Presepsin as a biomarker for risk stratification for acute cholangitis in emergency department: A single-
center study

9857

Zhang HY, Lu ZQ, Wang GX, Xie MR, Li CS

Prospective Study

Efficacy of Yiqi Jianpi anti-cancer prescription combined with chemotherapy in patients with colorectal 
cancer after operation

9869

Li Z, Yin DF, Wang W, Zhang XW, Zhou LJ, Yang J

META-ANALYSIS

Arthroplasty vs proximal femoral nails for unstable intertrochanteric femoral fractures in elderly patients: 
a systematic review and meta-analysis

9878

Chen WH, Guo WX, Gao SH, Wei QS, Li ZQ, He W

CASE REPORT

Synchronous multiple primary malignancies of the esophagus, stomach, and jejunum: A case report9889

Li Y, Ye LS, Hu B

Idiopathic acute superior mesenteric venous thrombosis after renal transplantation: A case report9896

Zhang P, Li XJ, Guo RM, Hu KP, Xu SL, Liu B, Wang QL

Next-generation sequencing technology for diagnosis and efficacy evaluation of a patient with visceral 
leishmaniasis: A case report

9903

Lin ZN, Sun YC, Wang JP, Lai YL, Sheng LX



WJCC https://www.wjgnet.com III November 16, 2021 Volume 9 Issue 32

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 9 Number 32 November 16, 2021

Cerebral air embolism complicating transbronchial lung biopsy: A case report9911

Herout V, Brat K, Richter S, Cundrle Jr I

Isolated synchronous Virchow lymph node metastasis of sigmoid cancer: A case report9917

Yang JQ, Shang L, Li LP, Jing HY, Dong KD, Jiao J, Ye CS, Ren HC, Xu QF, Huang P, Liu J

Clinical presentation and management of drug-induced gingival overgrowth: A case series9926

Fang L, Tan BC

Adult with mass burnt lime aspiration: A case report and literature review9935

Li XY, Hou HJ, Dai B, Tan W, Zhao HW

Massive hemothorax due to intercostal arterial bleeding after percutaneous catheter removal in a multiple-
trauma patient: A case report

9942

Park C, Lee J

Hemolymphangioma with multiple hemangiomas in liver of elderly woman with history of gynecological 
malignancy: A case report

9948

Wang M, Liu HF, Zhang YZZ, Zou ZQ, Wu ZQ

Rare location and drainage pattern of right pulmonary veins and aberrant right upper lobe bronchial 
branch: A case report

9954

Wang FQ, Zhang R, Zhang HL, Mo YH, Zheng Y, Qiu GH, Wang Y

Respiratory failure after scoliosis correction surgery in patients with Prader-Willi syndrome: Two case 
reports

9960

Yoon JY, Park SH, Won YH

Computed tomography-guided chemical renal sympathetic nerve modulation in the treatment of resistant 
hypertension: A case report

9970

Luo G, Zhu JJ, Yao M, Xie KY

Large focal nodular hyperplasia is unresponsive to arterial embolization: A case report9977

Ren H, Gao YJ, Ma XM, Zhou ST

Fine-needle aspiration cytology of an intrathyroidal nodule diagnosed as squamous cell carcinoma: A case 
report

9982

Yu JY, Zhang Y, Wang Z

Extensive abdominal lymphangiomatosis involving the small bowel mesentery: A case report9990

Alhasan AS, Daqqaq TS

Gastrointestinal symptoms as the first sign of chronic granulomatous disease in a neonate: A case report9997

Meng EY, Wang ZM, Lei B, Shang LH

Screw penetration of the iliopsoas muscle causing late-onset pain after total hip arthroplasty: A case report10006

Park HS, Lee SH, Cho HM, Choi HB, Jo S



WJCC https://www.wjgnet.com IX November 16, 2021 Volume 9 Issue 32

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 9 Number 32 November 16, 2021

Uretero-lumbar artery fistula: A case report10013

Chen JJ, Wang J, Zheng QG, Sun ZH, Li JC, Xu ZL, Huang XJ

Rare mutation in MKRN3 in two twin sisters with central precocious puberty: Two case reports10018

Jiang LQ, Zhou YQ, Yuan K, Zhu JF, Fang YL, Wang CL

Primary mucosal-associated lymphoid tissue extranodal marginal zone lymphoma of the bladder from an 
imaging perspective: A case report

10024

Jiang ZZ, Zheng YY, Hou CL, Liu XT

Focal intramural hematoma as a potential pitfall for iatrogenic aortic dissection during subclavian artery 
stenting: A case report

10033

Zhang Y, Wang JW, Jin G, Liang B, Li X, Yang YT, Zhan QL

Ventricular tachycardia originating from the His bundle: A case report10040

Zhang LY, Dong SJ, Yu HJ, Chu YJ

Posthepatectomy jaundice induced by paroxysmal nocturnal hemoglobinuria: A case report10046

Liang HY, Xie XD, Jing GX, Wang M, Yu Y, Cui JF



WJCC https://www.wjgnet.com X November 16, 2021 Volume 9 Issue 32

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 9 Number 32 November 16, 2021

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Jalaj Garg, FACC, MD, Academic Research, Assistant 
Professor, Division of Cardiology, Medical College of Wisconsin, Milwaukee, WI 53226, United States.  
garg.jalaj@yahoo.com

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World J Clin Cases) is to provide scholars and readers from 
various fields of clinical medicine with a platform to publish high-quality clinical research articles and 
communicate their research findings online.  
      WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine 
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective 
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized 
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation 
Reports/Science Edition, Scopus, PubMed, and PubMed Central. The 2021 Edition of Journal Citation Reports® 
cites the 2020 impact factor (IF) for WJCC as 1.337; IF without journal self cites: 1.301; 5-year IF: 1.742; Journal 
Citation Indicator: 0.33; Ranking: 119 among 169 journals in medicine, general and internal; and Quartile category: 
Q3. The WJCC's CiteScore for 2020 is 0.8 and Scopus CiteScore rank 2020: General Medicine is 493/793.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Jia-Hui Li; Production Department Director: Yu-Jie Ma; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2307-8960 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

April 16, 2013 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Thrice Monthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Dennis A Bloomfield, Sandro Vento, Bao-Gan Peng https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/2307-8960/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

November 16, 2021 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2021 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2021 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJCC https://www.wjgnet.com 9926 November 16, 2021 Volume 9 Issue 32

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2021 November 16; 9(32): 9926-9934

DOI: 10.12998/wjcc.v9.i32.9926 ISSN 2307-8960 (online)

CASE REPORT

Clinical presentation and management of drug-induced gingival 
overgrowth: A case series

Li Fang, Bao-Chun Tan

ORCID number: Li Fang 0000-0001-
6797-8618; Bao-Chun Tan 0000-0002-
8943-9356.

Author contributions: Fang L 
conceived and coordinated the 
study, designed, performed and 
analyzed the experiments, wrote 
the paper; Tan BC carried out the 
data collection, data analysis and 
revised the paper; both authors 
reviewed the results and approved 
the final version of the manuscript.

Supported by the Nanjing Clinical 
Research Center for Oral Diseases, 
No. 2019060009; the Nanjing 
Medical Science and Technology 
Development Program, No. 
YKK17139; and the Medical 
Innovation Team of Scientific and 
Educational Health in the Jiangsu 
Province, No. CXTDB2017014.

Informed consent statement: 
Informed written consent was 
obtained from the patients for 
publication of this report and any 
accompanying images.

Conflict-of-interest statement: The 
authors declare that they have no 
conflict of interest.

CARE Checklist (2016) statement: 
The authors have read the CARE 
Checklist (2016), and the 
manuscript was prepared and 
revised according to the CARE 
Checklist (2016).

Li Fang, Department of Stomatology, The Affiliated Suqian First People's Hospital of Nanjing 
Medical University, Suqian 223800, Jiangsu Province, China

Bao-Chun Tan, Departments of Periodontology, Nanjing Stomatological Hospital, Medical 
School of Nanjing University, Nanjing 210008, Jiangsu Province, China

Corresponding author: Bao-Chun Tan, MS, Doctor, Departments of Periodontology, Nanjing 
Stomatological Hospital, Medical School of Nanjing University, No. 30 Zhongyang Road, 
Nanjing 210008, Jiangsu Province, China. tanbaochun2002@163.com

Abstract
BACKGROUND 
We report three patients with drug-induced gingiva overgrowth (DIGO) caused 
by nifedipine, a calcium channel blocker, who were treated and followed up for 
1–3 years. We discussed their symptoms, treatment process, treatment prognosis, 
and follow-up results.

CASE SUMMARY 
All the patients had a history of nifedipine treatment to control hypertension. 
Besides nifedipine, Patient 1 was prescribed immunosuppressant cyclosporine A 
to control nephritis, which is also implicated in GO. Thus, we assumed that a 
synergistic effect between the drugs contributed to the severity of Patient 1’s 
condition. This condition has been reported to be more pronounced in patients 
with periodontitis. In the course of treatment, Patients 1 and 2 did not stop or 
change drugs. After initial periodontal treatment, periodontal surgery, and later 
periodontal support and better plaque control, their gingival hyperplasia was well 
managed and controlled. Under the guidance of a physician, Patient 3 replaced 
her calcium-channel blocker drug with losartan potassium and hydrochloro-
thiazide tablets. She received initial treatment without surgery, obtaining a good 
curative effect.

CONCLUSION 
Patients’ compliance, self-plaque control, and professional periodontal therapy 
have a vital role in treating and preventing the recurrence of DIGO.

Key Words: Drug-induced gingiva overgrowth; Nifedipine; Periodontal surgery; Treatment 
prognosis; Case report
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Core Tip: Our data suggest that initial periodontal therapy and replacing drugs may be 
useful for treating drug-induced gingival overgrowth (DIGO) in patients with heavy 
periodontitis and mild GO. For those patients who cannot replace medications, basic 
periodontal treatment, periodontal surgery, and timely and effective periodontal 
maintenance therapy can also be used to treat and prevent a recurrence. Patients’ 
compliance, self-plaque control, and professional periodontal therapy have a vital role 
in treating and preventing the recurrence of DIGO.

Citation: Fang L, Tan BC. Clinical presentation and management of drug-induced gingival 
overgrowth: A case series. World J Clin Cases 2021; 9(32): 9926-9934
URL: https://www.wjgnet.com/2307-8960/full/v9/i32/9926.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i32.9926

INTRODUCTION
Drug-induced gingiva overgrowth (DIGO) is a gingival enlargement caused by some 
systemic medications, including anticonvulsants, immunosuppressants such as 
cyclosporine, and antihypertensives, specifically calcium-channel blockers[1,2]. The 
three important factors in the expression of gingival changes include drug variables, 
plaque-induced inflammation, and genetic factors. Careful clinical examination and 
thorough history are the basis for the diagnosis of DIGO. The primary treatment 
methods for DIGO include nonsurgical approaches followed by surgical treatment; 
both treatments are usually combined with maintenance therapy. Before establishing 
the treatment, drug discontinuation or changing medication is recommended, after 
which, plaque control should be performed (nonsurgical treatment). If GO persists and 
affects aesthetics or function, periodontal surgery is suggested. During treatment, 
periodontal maintenance and oral hygiene should be applied[3-6].

Some studies have hypothesized that bacterial plaque is the leading cause of DIGO. 
Maintaining good oral hygiene and frequent professional removal of plaque can 
decrease gingival enlargement and improve overall gingival health. Also, adequate 
plaque control may aid in preventing or retarding the recurrence of GO in surgically 
treated cases[3,7]. Here, we reported three patients with DIGO caused by nifedipine, a 
calcium channel blocker, who were treated and followed up for 1–3 years. We 
discussed their symptoms, treatment process, treatment prognosis, and follow-up 
results.

This report describes three patients with mild to severe GO in the maxilla and 
mandible who received calcium channel blocker nifedipine.

CASE PRESENTATION
Chief complaints
Case 1: A 58-year-old Chinese man complained of large painless GO that started ~10 
years ago and progressively worsened.

Case 2: A 53-year-old Chinese woman presented to the periodontal department 
complaining of worsening gum bleeding while brushing her teeth and chewing solid 
food. She experienced mild but constant pain for 1 mo.

Case 3: A 59-year-old Chinese woman complained about gum growth and bleeding 
while brushing her teeth and chewing solid food lasting for several months.

History of present illness
Case 1: The patient had GO for nearly 10 years after he started taking antihypertensive 
drugs, with no obvious pain. Now the enlarged gingiva affected the diet and 
appearance. The patient had no history of periodontal treatment.

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v9/i32/9926.htm
https://dx.doi.org/10.12998/wjcc.v9.i32.9926


Fang L et al. Clinical presentation and management of DIGO

WJCC https://www.wjgnet.com 9928 November 16, 2021 Volume 9 Issue 32

Case 2: The patient’s gums bled while brushing her teeth and chewing solid food. One 
month ago, the patient visited another hospital and panoramic films were taken (April 
23, 2016), three teeth were extracted, but gum bleeding was not improved. For further 
treatment, she presented to our periodontal department (May 25, 2016) after supra-
gingival scaling.

Case 3: The patient had GO for several months, no obvious pain, and bleeding while 
brushing her teeth and chewing solid food. It was getting worse. Ther was no history 
of periodontal treatment.

History of past illness
Case 1: A history of hypertension, diabetes, heart disease, and nephritis. He was 
prescribed nifedipine (10 mg QD orally), aspirin (81 mg QD orally), and cyclosporine 
A (500 mg QD orally). He started using nifedipine to control hypertension 10 years 
ago. He took medication regularly, and had stable control of systemic diseases. He 
stopped using aspirin for 4 d before his first visit (October 6, 2017).

Case 2: A history of hypertension. She had been taking nifedipine (10 mg QD orally) to 
control hypertension for > 10 years. She took medication regularly, and had stable 
control of systemic diseases.

Case 3: A history of hypertension lasting for ~8 years. She had been taking nifedipine 
(10 mg QD orally) to control hypertension for the past 6 years. She took medication 
regularly and her blood pressure control was steady.

Personal and family history
Cases 1–3: The patients had no family history.

Physical examination
Case 1: Severe inflammatory and fibrotic GO with a spontaneous bleeding tendency 
were found. Except for periodontal pulp lesions in tooth #46, clinical examination 
revealed probing pocket depths of 2–5 mm, clinical attachment loss ranging from 0 to 3 
mm, and generalized mobility ranging from Class I/II, generalized heavy sub- and 
supragingival calculus deposits. Tooth #27 had a large area of crown caries and no 
vital pulp. A large silver–mercury filling was observed in the crown of tooth #36. A 
complete charting of all the dentition was taken 2 wk after supragingival scaling 
(October 21, 2017) (Figure 1A).

Case 2: Clinical examination showed probing pocket depths of 2–8 mm, with clinical 
attachment loss ranging from 0 to 12 mm, and generalized tooth mobility ranging from 
Class I to III. Moderately to serious inflammatory GO with spontaneous bleeding 
tendency were found on clinical examination. Compared to her previous panoramic 
radiograph, teeth #41, #42 and #31 were removed. A complete charting of all the 
dentition was taken at her first visit (Figure 2A).

Case 3: Clinical front view of the patient at initial examination (July 29, 2019) showed 
intense inflammation and mild edema of the gingiva and generalized heavy sub- and 
supragingival calculus deposits. The upper and lower anterior teeth were drifting and 
purulent in the periodontal pocket. Clinical examination showed probing pocket 
depths of 2–15 mm, with clinical attachment loss ranging from 0 to 15 mm, and 
generalized tooth mobility ranging from Class I to III (Figure 3A).

Laboratory examinations
Case 1: Conventional coagulation examinations and routine blood tests were 
measured before periodontal treatment. The results were normal.

Case 2: Routine blood tests, as well as conventional coagulation examinations were 
reportedly normal before the periodontal surgery.

Case 3: Routine blood examination was normal.

Imaging examinations
Case 1: Radiographic examination revealed mild-to-moderate bone loss, with a mesial 
root of tooth #46 that was completely exfoliated from the alveolar process (Figure 4A).

Case 2: The panoramic radiograph showed generalized horizontal bone loss of all 
teeth about half to two thirds of the root length and furcation involvement of all the 
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Figure 1 Imaging examination photos. A: Initial clinical report on Patient 1 showing severe inflammatory and fibrotic GO with a spontaneous bleeding 
tendency. Fistula over tooth #46, the lower right first molar. A large silver–mercury filling in the crown of tooth #36. Tooth #27 had a large area of crown caries; B: 
Clinical re-evaluation after 2.5 years. The gingivae were less edematous and glazed. The fistula did not heal after root canal treatment in tooth #46. Later on, the 
patient requested removal of the affected tooth. The crown was repaired after root canal treatment of tooth #27. Tooth #36 was extracted due to fracture, and a dental 
implant was given.

maxillary molars and #36 (Figure 5A).

Case 3: The panoramic radiograph showed generalized horizontal bone loss of all 
teeth about half to all the root lengths and teeth #41 and #42 that were completely 
exfoliated from the alveolar process (Figure 6A).
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Figure 2 Imaging examination photos. A: Initial clinical report of Patient 2 showing inflammatory and fibrotic GO with bleeding after periodontal probe. A 1–2-
mm diastema between teeth #11 and #21, teeth#21 and #22, teeth #32 and #33, and teeth #43 and #44; B: Clinical re-evaluation 20 mo after periodontal surgery. 
Successful elimination of enlarged gingival tissue. The gingivae were less edematous and glazed. The crown was repaired after root canal treatment of teeth #35 and 
#46. The diastema was closed or reduced.

FINAL DIAGNOSIS
Depending on clinical and radiological findings, Patient 1 was diagnosed with 
generalized chronic periodontitis (Stage III, Grade B), tooth #46 periodontitis 
associated with endodontic lesions, tooth #27 devitalized tooth, and severe gingival 
enlargement.

According to the radiographic and clinical examination, Patient 2 was diagnosed 
with severe gingival enlargement and generalized severe chronic periodontitis (Stage 
III, Grade C). Other diagnoses included teeth #35 and #46 chronic pulpitis, mandibular 
dentition defect.

Following the radiographic and clinical examination, Patient 3 was diagnosed with 
mild gingival enlargement and generalized severe chronic periodontitis (Stage IV, 
Grade C). Other diagnoses included mandibular dentition defect.
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Figure 3 Imaging examination photos. A: Initial clinical report of Patient 3 showing distinct inflammatory GO with generalized heavy sub- and supragingival 
calculus deposits. A 1–2.5-mm diastema between the upper and lower anterior teeth area; B: Clinical re-evaluation 14 mo after initial periodontal treatment. 
Successful elimination of enlarged gingival tissue. The diastema between the teeth has been closed or reduced. The crown was repaired after extraction of teeth with 
a poor prognosis.

TREATMENT
First of all, all patients were recommended to change medications after consulting 
their physician. Under a physician’s guidance, Patient 3 replaced her medication with 
losartan potassium and hydrochlorothiazide tablets, an angiotensin II receptor blocker 
(ARB)/thiazide combination. Patients 1 and 2 continued using the same drug for the 
maintenance of their disease, because other drugs did not work well for them.

All patients were given initial periodontal treatment. Initial therapy included oral 
health instruction, supragingival and subgingival scaling, and root planning. 
Additional treatment plans included initial therapy of periodontal diseases, surgical 
treatment if necessary, supportive periodontal therapy, and the final dental restorative 
treatment.

The treatment for Patient 1 also included the endodontic treatment of teeth #27 and 
#46 and subsequent crown repair.
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Figure 4 Imaging examination photos. A: Panoramic radiograph of Patient 1 showing mild-to-moderate generalized bone loss and severe furcation of tooth 
#46. Tooth #27 had a large area of crown caries with no pulp vitality. A large silver–mercury filling in the crown of tooth #36; B: Panoramic radiograph 1.5 years after 
treatment showing a mild-to-moderate generalized bone loss, with a mesial root of tooth #46 with complete bone loss. Tooth #36 was a dental implant.

Figure 5 Imaging examination photos. A: The first panoramic radiograph of Patient 2 showing a generalized, severe bone loss; B: Panoramic radiograph of 
Patient 2 1 year after treatment showing no obvious alveolar bone loss compared to the initial examination. The alveolar bone density in the alveolar bone crest area 
was higher than that in the initial diagnosis. Teeth #28, #41, #42 and #31 had been removed after her first visit. Tooth #15 was extracted due to fracture.

Figure 6 Imaging examination photos. A: Panoramic radiograph of Patient 3 showing generalized, severe bone loss. Teeth #31, #32, #41 and #42 were 
deemed hopeless. Tooth #43 showing a periapical shadow; B: Panoramic radiograph 14 mo after treatment showing no obvious alveolar bone loss compared to the 
initial examination; periodontal regeneration was found in some regions. Through the periodontal treatment combined with pulp treatment, regeneration was showed 
around the root of tooth #43.

For Patient 2, considering that the mobility of tooth #15 was categorized as Class III 
and tooth #28 was decayed down to the pulp and was elongated, the treatment 
included extraction of teeth #15 and #28. The endodontic treatment of teeth #35 and 
#46, and subsequent restorative treatment were performed.

The treatment for Patient 3 included extraction of teeth #41 and #42, and the final 
dental restorative treatment.

Patients requiring periodontal surgery opted for the periodontal flap and a small 
amount of gingival resection. Patient 1 received periodontal surgery, which is a 
simpler and faster technique to effectively reduce the enlarged gingival tissues of the 
mandibular anterior teeth area 2 mo later after basic treatment. Patient 2 also received 
a periodontal flap on her upper and lower anterior teeth because of persistent gum 
enlargement and severe periodontal inflammation after initial therapy. Since the initial 
periodontal treatment for Patient 3 was effective, she started supportive periodontal 
therapy immediately after initial periodontal treatment.
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OUTCOME AND FOLLOW-UP
We recommend these patients be checked every 6–12 mo after periodontitis was 
controlled. For now, a favorable therapeutic effect was observed 2.5 years and 20 mo 
after surgery in Patients 1 and 2, respectively (Figures 1B and 2B, respectively). For 
Patient 3, positive effects and treatment outcome were observed 14 mo after initial 
periodontal treatment (Figure 3B).

DISCUSSION
Among all calcium-channel blockers, nifedipine has been associated with the highest 
incidence of gingival hyperplasia. Nifedipine is a commonly used medication in 
China. All the patients mentioned in this paper had a history of nifedipine treatment 
used to control their hypertension. Besides nifedipine, Patient 1 was prescribed 
immunosuppressant cyclosporine A to control nephritis, which is also implicated in 
GO. Thus, we assumed that a synergistic effect between the drugs contributed to the 
severity of Patient 1’s condition. This condition has been reported to be more 
pronounced in patients with periodontitis[8].

DIGO mainly affects the patients’ aesthetics and function, especially in the anterior 
tooth area. These patients usually do not benefit from basic treatment and need to 
undergo surgical treatment when periodontal inflammation is controlled. In this 
study, all patients first underwent simple periodontal basic treatment. Nonetheless, 
this treatment did not improve the degree of DIGO in the anterior tooth area, which 
may be related to the Chinese population’s brushing style. In China, the mandibular 
anterior tooth area is more prone to accumulate plaque, especially on the lingual face 
of mandibular anterior teeth. After good plaque control and drug substitution 
attempts, GO may persist. In these cases, periodontal surgery, including gingivectomy 
or periodontal flaps, is required. Gingivectomy is a rapid and straightforward 
approach. Moreover, the periodontal flap can be used to reconstruct alveolar bone 
contours and reduce keratinized tissue loss[9]. These two methods are often combined 
in order to preserve keratinized gingiva as much as possible.

Compared with Patients 2 and 3, Patient 1 had the smallest amount of periodontal 
inflammation and alveolar bone absorption but also the most severe DIGO, which 
suggests that DIGO is not only caused by plaque and inflammation, but may also be 
related to the type and dose of drugs and duration of treatment.

In the course of treatment, Patients 1 and 2 did not stop or change drugs. After 
initial periodontal treatment, periodontal surgery, and later periodontal support and 
better plaque control, their GO was well managed and controlled. Under the guidance 
of a physician, Patient 3 replaced her calcium-channel blocker drug with losartan 
potassium and hydrochlorothiazide tablets, which can be considered replacement 
drugs for DIGO caused by calcium-channel blockers. She received initial treatment 
without surgery, obtaining a good curative effect, which may suggest that the degree 
of DIGO was mild. The degree of periodontal inflammation in Patient 3 was more 
serious, but GO was relatively mild, which may be related to the poor plaque control 
and the short duration of treatment with antihypertensive drugs. Therefore, we believe 
that basal periodontal therapy is more effective for DIGO with heavy periodontitis and 
relatively mild GO.

For Patients 1–3, professional plaque control and oral hygiene guidance were 
conducted through follow-up at different times, and the efficacy was stable. This 
suggests that good oral hygiene and frequent professional plaque removal can control 
the extent of GO, improve the overall health of the gingivae, and reduce the recurrence 
of drug-induced gingival hyperplasia.

There are reasons to believe that adequate plaque control has an important role in 
preventing or retarding the recurrence of gingival enlargement in surgically treated 
cases. DIGO is associated with pseudopocket formation and may cause plaque 
accumulation, thus aggravating or developing periodontitis[9]. Frequent, careful and 
professional plaque removal is beneficial for periodontal regeneration and reducing 
alveolar bone loss[10,11] (Figures 4B, 5B, 6B). At the beginning of the DIGO treatment, 
it is suggested to change or stop the drugs under the guidance of physicians, which 
may cause gingival hyperplasia.
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CONCLUSION
Our data suggest that initial periodontal therapy and replacing drugs may be useful 
for treating DIGO in patients with heavy periodontitis and relatively mild GO. For 
those patients who cannot replace medications, basic periodontal treatment, 
periodontal surgery, and timely and effective periodontal maintenance therapy can 
also be used to treat and prevent recurrence. Patients’ compliance, self-plaque control, 
and professional periodontal therapy have a vital role in treating and preventing the 
recurrence of DIGO.
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