
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2020 November 26; 8(22): 5496-5834

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I November 26, 2020 Volume 8 Issue 22

World Journal of 

Clinical CasesW J C C
Contents Semimonthly Volume 8 Number 22 November 26, 2020

EDITORIAL

Is Dynesys dynamic stabilization system superior to posterior lumbar fusion in the treatment of lumbar 
degenerative diseases?

5496

Peng BG, Gao CH

MINIREVIEWS

COVID-19: A review of what radiologists need to know5501

Tang L, Wang Y, Zhang Y, Zhang XY, Zeng XC, Song B

Holistic care model of time-sharing management for severe and critical COVID-19 patients5513

Yang B, Gao Y, Kang K, Li J, Wang L, Wang H, Bi Y, Dai QQ, Zhao MY, Yu KJ

ORIGINAL ARTICLE

Case Control Study

Bioequivalence of two esomeprazole magnesium enteric-coated formulations in healthy Chinese subjects5518

Liu ZZ, Ren Q, Zhou YN, Yang HM

Osteoprotegerin, interleukin and hepatocyte growth factor for prediction of diabetes and hypertension in 
the third trimester of pregnancy

5529

Huang SJ, Wang HW, Wu HF, Wei QY, Luo S, Xu L, Guan HQ

Retrospective Study

High serum lactate dehydrogenase and dyspnea: Positive predictors of adverse outcome in critical 
COVID-19 patients in Yichang

5535

Lv XT, Zhu YP, Cheng AG, Jin YX, Ding HB, Wang CY, Zhang SY, Chen GP, Chen QQ, Liu QC

Risk factors analysis of prognosis of adult acute severe myocarditis5547

Zhang Q, Zhao R

Sonographic features of umbilical vein recanalization for a Rex shunt on cavernous transformation of 
portal vein in children 

5555

Zhang YQ, Wang Q, Wu M, Li Y, Wei XL, Zhang FX, Li Y, Shao GR, Xiao J

Clinical Trials Study

Gemcitabine plus concurrent irreversible electroporation vs gemcitabine alone for locally advanced 
pancreatic cancer

5564

Ma YY, Leng Y, Xing YL, Li HM, Chen JB, Niu LZ



WJCC https://www.wjgnet.com II November 26, 2020 Volume 8 Issue 22

World Journal of Clinical Cases
Contents

Semimonthly Volume 8 Number 22 November 26, 2020

Observational Study

No significant association between dipeptidyl peptidase-4 inhibitors and adverse outcomes of COVID-195576

Zhou JH, Wu B, Wang WX, Lei F, Cheng X, Qin JJ, Cai JJ, Zhang X, Zhou F, Liu YM, Li HM, Zhu LH, She Z, Zhang X, 
Yang J, Li HL

META-ANALYSIS

Interobserver agreement for contrast-enhanced ultrasound of liver imaging reporting and data system: A 
systematic review and meta-analysis

5589

Li J, Chen M, Wang ZJ, Li SG, Jiang M, Shi L, Cao CL, Sang T, Cui XW, Dietrich CF

CASE REPORT

CLAG-M chemotherapy followed by umbilical cord blood stem cell transplantation for primary refractory 
acute myeloid leukaemia in a child: A case report

5603

Huang J, Yang XY, Rong LC, Xue Y, Zhu J, Fang YJ

Multiple schwannomas with pseudoglandular element synchronously occurring under the tongue: A case 
report

5611

Chen YL, He DQ, Yang HX, Dou Y

Primary myelofibrosis with concurrent CALR and MPL mutations: A case report5618

Zhou FP, Wang CC, Du HP, Cao SB, Zhang J

Endometrial stromal sarcoma extending to the pulmonary artery: A rare case report5625

Fan JK, Tang GC, Yang H

Malignant acanthosis nigricans with Leser–Trélat sign and tripe palms: A case report5632

Wang N, Yu PJ, Liu ZL, Zhu SM, Zhang CW

Gastric plexiform fibromyxoma: A case report5639

Pei JY, Tan B, Liu P, Cao GH, Wang ZS, Qu LL

Rectoseminal vesicle fistula after radical surgery for rectal cancer: Four case reports and a literature review5645

Xia ZX, Cong JC, Zhang H

Azacitidine decreases reactive oxygen species production in peripheral white blood cells: A case report5657

Hasunuma H, Shimizu N, Yokota H, Tatsuno I

Oral granuloma in a pediatric patient with chronic graft-versus-host disease: A case report5663

Uesugi A, Tsushima F, Kodama M, Kuroshima T, Sakurai J, Harada H

Intrahepatic biliary cystadenoma: A case report 5670

Xu RM, Li XR, Liu LH, Zheng WQ, Zhou H, Wang XC

Gene diagnosis of infantile neurofibromatosis type I: A case report5678

Li MZ, Yuan L, Zhuo ZQ



WJCC https://www.wjgnet.com III November 26, 2020 Volume 8 Issue 22

World Journal of Clinical Cases
Contents

Semimonthly Volume 8 Number 22 November 26, 2020

Localized amyloidosis affecting the lacrimal sac managed by endoscopic surgery: A case report5684

Song X, Yang J, Lai Y, Zhou J, Wang J, Sun X, Wang D

Endoscopic resection of benign esophageal schwannoma: Three case reports and review of literature5690

Li B, Wang X, Zou WL, Yu SX, Chen Y, Xu HW

Bouveret syndrome masquerading as a gastric mass-unmasked with endoscopic luminal laser lithotripsy: 
A case report

5701

Parvataneni S, Khara HS, Diehl DL

Nonhypertensive male with multiple paragangliomas of the heart and neck: A case report5707

Wang Q, Huang ZY, Ge JB, Shu XH

Completed atrioventricular block induced by atrial septal defect occluder unfolding: A case report5715

He C, Zhou Y, Tang SS, Luo LH, Feng K

Clinical characteristics of adult-type annular pancreas: A case report 5722

Yi D, Ding XB, Dong SS, Shao C, Zhao LJ

Port-site metastasis of unsuspected gallbladder carcinoma with ossification after laparoscopic 
cholecystectomy: A case report

5729

Gao KJ, Yan ZL, Yu Y, Guo LQ, Hang C, Yang JB, Zhang MC

Gonadal dysgenesis in Turner syndrome with Y-chromosome mosaicism: Two case reports5737

Leng XF, Lei K, Li Y, Tian F, Yao Q, Zheng QM, Chen ZH

Gastric mixed adenoma-neuroendocrine tumor: A case report5744

Kohno S, Aoki H, Kato M, Ogawa M, Yoshida K

Sebaceous lymphadenocarcinoma of the parotid gland: A case report5751

Hao FY, Wang YL, Li SM, Xue LF

Misdiagnosis of ligamentoid fibromatosis of the small mesenteric: A case report5758

Xu K, Zhao Q, Liu J, Zhou D, Chen YL, Zhu X, Su M, Huang K, Du W, Zhao H

Intraoperative care of elderly patients with COVID-19 undergoing double lung transplantation: Two case 
reports

5765

Wu Q, Wang Y, Chen HQ, Pan H

Amelioration of cognitive impairment following growth hormone replacement therapy: A case report and 
review of literature

5773

Liu JT, Su PH

Early colon cancer with enteropathy-associated T-cell lymphoma involving the whole gastrointestinal 
tract: A case report

5781

Zhang MY, Min CC, Fu WW, Liu H, Yin XY, Zhang CP, Tian ZB, Li XY



WJCC https://www.wjgnet.com IX November 26, 2020 Volume 8 Issue 22

World Journal of Clinical Cases
Contents

Semimonthly Volume 8 Number 22 November 26, 2020

Bleeding of two lumbar arteries caused by one puncture following percutaneous nephrolithotomy: A case 
report

5790

Liu Q, Yang C, Lin K, Yang D

Hemorrhagic fever with renal syndrome complicated with aortic dissection: A case report5795

Qiu FQ, Li CC, Zhou JY

Robot-assisted laparoscopic pyeloureterostomy for ureteropelvic junction rupture sustained in a traffic 
accident: A case report

5802

Kim SH, Kim WB, Kim JH, Lee SW

Large leiomyoma of lower esophagus diagnosed by endoscopic ultrasonography–fine needle aspiration: A 
case report

5809

Rao M, Meng QQ, Gao PJ

Endoscopic reduction of colocolonic intussusception due to metastatic malignant melanoma: A case report5816

Kasuga K, Sakamoto T, Takamaru H, Sekiguchi M, Yamada M, Yamazaki N, Hashimoto T, Uraoka T, Saito Y

Usefulness of ultrasonography to assess the response to steroidal therapy for the rare case of type 2b 
immunoglobulin G4-related sclerosing cholangitis without pancreatitis: A case report

5821

Tanaka Y, Kamimura K, Nakamura R, Ohkoshi-Yamada M, Koseki Y, Mizusawa T, Ikarashi S, Hayashi K, Sato H, Sakamaki 
A, Yokoyama J, Terai S

LETTER TO THE EDITOR

Is positivity for hepatitis C virus antibody predictive of lower risk of death in COVID-19 patients with 
cirrhosis?

5831

Mangia A, Cenderello G, Verucchi G, Ciancio A, Fontana A, Piazzolla V, Minerva N, Squillante MM, Copetti M



WJCC https://www.wjgnet.com X November 26, 2020 Volume 8 Issue 22

World Journal of Clinical Cases
Contents

Semimonthly Volume 8 Number 22 November 26, 2020

ABOUT COVER

Peer-reviewer of World Journal of Clinical Cases, Dr. Galiatsatos Aristidis is an Associate Professor, Department of 
Biomedical Sciences, Division of Dental Technology, University of West Attica. After graduating from the Faculty 
of Dentistry of University of Thessaloniki in 1988, he completed his PhD in the Dental Prosthodontics Department 
of Athens University in 1996. From 1988 to 2005, he continued his professional training in the University of Athens 
as a Research Fellow in Prosthodontics. During the 1998-1999 academic year, he was hired as a paid research 
scientist in the same subject area. In 2009, he rose to Assistant and then Associate Professor in the University of 
West Attica. From September 2019, he has served as Director of the Division of Dental Technology. (L-Editor: 
Filipodia)

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, PubMed, and PubMed Central. The 2020 Edition of Journal Citation Reports® cites the 
2019 impact factor (IF) for WJCC as 1.013; IF without journal self cites: 0.991; Ranking: 120 among 165 journals in 
medicine, general and internal; and Quartile category: Q3. 

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Ji-Hong Liu; Production Department Director: Xiang Li; 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

Semimonthly 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 26, 2020 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2020 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2020 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 5663 November 26, 2020 Volume 8 Issue 22

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2020 November 26; 8(22): 5663-5669

DOI: 10.12998/wjcc.v8.i22.5663 ISSN 2307-8960 (online)

CASE REPORT

Oral granuloma in a pediatric patient with chronic graft-versus-host 
disease: A case report

Atsushi Uesugi, Fumihiko Tsushima, Makoto Kodama, Takeshi Kuroshima, Jinkyo Sakurai, Hiroyuki Harada

ORCID number: Atsushi Uesugi 
0000-0002-0496-8591; Fumihiko 
Tsushima 0000-0002-1919-746X; 
Makoto Kodama 0000-0002-4969-
8249; Takeshi Kuroshima 0000-0003-
0861-9599; Jinkyo Sakurai 0000-
0002-0271-8142; Hiroyuki Harada 
0000-0002-8078-0195.

Author contributions: Atsushi U, 
Kuroshima T, and Tsushima F 
were the patient’s oral and 
maxillofacial surgeons, reviewed 
the literature, and contributed to 
manuscript drafting; Sakurai J and 
Harada H were the patient’s oral 
and maxillofacial surgeons, 
reviewed the literature, and 
drafted the manuscript; Kodama M 
performed pathological analysis, 
reviewed the literature, and 
drafted the manuscript. All authors 
issued final approval for the 
version to be submitted.

Informed consent statement: The 
authors got informed consent from 
the patient's family.

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 have prepared 
and revised the manuscript 
according to the CARE Checklist 
(2016).

Atsushi Uesugi, Fumihiko Tsushima, Takeshi Kuroshima, Jinkyo Sakurai, Hiroyuki Harada, Oral 
and Maxillofacial Surgery, Tokyo Medical and Dental University, Tokyo 113-8549, Japan

Makoto Kodama, Human Pathology, Tokyo Medical and Dental University, Tokyo 113-8510, 
Japan

Corresponding author: Atsushi Uesugi, DDS, PhD, Medical Assistant, Oral and Maxillofacial 
Surgery, Tokyo Medical and Dental University, 1-5-45 Yushima, Bunkyo-ku, Tokyo 113-8549, 
Japan. uesugi.atsushi@tokushima-u.ac.jp

Abstract
BACKGROUND 
Oral mucositis is often observed with graft-versus-host disease (GVHD); however, 
the occurrence of oral granuloma is rare. The rapid increase in granulomatous 
lesions should be distinguished from malignant tumors in patients with GVHD 
because malignant diseases can develop in those patients. This case is the 
youngest pediatric patient with granuloma associated with GVHD.

CASE SUMMARY 
The patient was a 1-year and 5-mo-old girl who presented to our department for 
the management of oral nodules. At the age of 5 mo, she was diagnosed with 
primary immunodeficiency disease, cord blood transplant was performed at 11 
mo and bone marrow transplant at 1 year of age. After transplantation, GVHD 
and oral mucositis developed, and tacrolimus was administered. Interestingly, 
nodules appeared on the lower lip and buccal mucosa, which spontaneously 
disappeared. Then, a new nodule appeared on the left lateral border of the 
tongue. Resection was performed and the histopathological diagnosis was 
granuloma. The origin of these nodules were considered to be the fibroblasts 
activated under inflammation caused by GVHD because the calcineurin inhibitor 
tacrolimus acted on their proliferation.

CONCLUSION 
It is very important to distinguish oral granulomatous lesions from malignancies 
if GVHD is present at the base and if immunosuppressive agents and steroids are 
being administered.

Key Words: Oral granuloma; Graft-versus-host disease; Bone marrow transplantation; 
Primary immunodeficiency disease; Tacrolimus; Case report
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Core Tip: Oral mucositis is often observed with graft-versus-host disease (GVHD); 
however, the presence of oral granuloma is rare. This case is the youngest pediatric 
patient with granuloma associated with GVHD. At the age of 5 mo, she was diagnosed 
with primary immunodeficiency disease. After transplantation, she developed GVHD 
and oral mucositis. Notably, nodules appeared on the lip and buccal mucosa, which 
spontaneously disappeared. Then, a new nodule appeared on the tongue. 
Histopathological diagnosis was granuloma. It is important to distinguish rapidly 
grown granulomatous nodules from malignant tumors.

Citation: Uesugi A, Tsushima F, Kodama M, Kuroshima T, Sakurai J, Harada H. Oral 
granuloma in a pediatric patient with chronic graft-versus-host disease: A case report. World J 
Clin Cases 2020; 8(22): 5663-5669
URL: https://www.wjgnet.com/2307-8960/full/v8/i22/5663.htm
DOI: https://dx.doi.org/10.12998/wjcc.v8.i22.5663

INTRODUCTION
Although hematopoietic stem cell transplantation can be used to treat and prevent 
complications caused by primary immunodeficiency disease (PID), graft-versus-host 
disease (GVHD) can complicate recovery. Oral lesions are frequently observed in 
association with GVHD, typical findings include lichen planus-like mucosal changes, 
damage to the salivary glands, and trismus due to sclerosis. However, the occurrence 
of oral granuloma with GVHD is rare. Here, we report the case of a pediatric patient 
who developed GVHD after bone marrow transplantation (BMT) for PID and 
subsequently developed granuloma in the oral mucosa.

CASE PRESENTATION
Chief complaints
A 1-year and 5-moh-old girl presented to our department for the management of oral 
nodules.

History of present illness
At 5 mo of age, the patient was diagnosed with PID upon sustaining a severe 
respiratory syncytial virus infection. At 11 mo of age, she received umbilical cord 
blood transplant but developed hemophagocytic syndrome, and the transplant failed 
to engraft. At 1 year of age, BMT was performed using the bone marrow from her 
HLA semi-matched father. In preparation for receiving BMT, she received fludarabine 
(× 3 d), melphalan (× 1 d), anti-thymocyte globulin (× 2 d), and etoposide (× 2 d 
beginning at 3 d prior to the scheduled procedure). In an effort to prevent GVHD, 
tacrolimus (FK506) was administered at 1 d prior to the procedure followed by 
methylprednisolone for 1 d and methotrexate for 4 d (on days 1, 3, 6, and 11) after 
BMT. Nonetheless, acute GVHD with oral mucositis developed on day 21; she was 
treated with additional FK506 and prednisolone. At 44 d after BMT, GVHD and oral 
mucositis had resolved somewhat. However, at day 64, a nodule transiently appeared 
in the lower lip mucosa; another nodule appeared in the buccal mucosa. The patient at 
1 year and 5 mo of age was referred to our department for ongoing care.

Physical examination
On presentation, the patient had bleeding oral mucositis in the lip and buccal regions. 
There were no findings suggestive of lichen planus. Pedunculated nodules 8 mm × 5 
mm in size and 2 mm × 2 mm in size were identified in the lower lip mucosa. The left 
buccal mucosa was grayish-white in color, with several easily bleeding nodules 
(Figure 1). The platelet count on this first visit was below the normal limits at 5 × 104

/μL. However, 1 mo after the first visit, all lesions spontaneously reduced (Figure 2). 
After 1 mo, GVHD recurred with oral mucositis. Her condition improved in response 

http://creativecommons.org/licenses/by-nc/4.0/
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Figure 1 Oral mucositis of the lip and buccal region. There were no findings suggesting lichen planus. A: A pedunculated nodule 8 mm × 5 mm in size and 
a sessile nodule 2 mm × 2 mm in size in the lower lip mucosa (arrow); B: The left buccal mucosa was grayish-white with a bleeding nodule (arrow).

Figure 2 One month after the first visit, all lesions spontaneously reduced. A and B: Oral nodules in the lower lip mucosa had disappeared 1 mo after 
the first visit.

to elevated doses of both FK506 and prednisolone; however, GVHD-related 
gastrointestinal symptoms, mainly diarrhea and bloody stool, still persisted. 
Approximately 1 mo later, a nodule was detected on the left border of her tongue. 
Upon return to our department, an elastic soft, pedunculated nodule 12 mm × 10 mm 
in size was found on the left tongue border; this was diagnosed as a benign tumor 
(Figure 3). As her platelet count had sufficiently recovered (to 18.5 × 104/μL), the 
nodule was resected under general anesthesia. The procedure included 3-mm margins 
and excision into the muscle layer.

Pathological examination
The tumor pathology was notable for granulation tissue consisting of capillaries and 
fibroblasts accompanied by moderate infiltration with inflammatory cells, including 
neutrophils. No malignancy was reported nor were there any inclusion bodies 
suggestive of cytomegalovirus (CMV) infection (Figure 4). A deoxyribonucleic acid 
test to detect CMV was performed on the excised tissue, but the results were negative.

FINAL DIAGNOSIS
The final diagnosis of the presented case was granuloma of the tongue caused by 
calcineurin inhibitor used for the treatment of oral GVHD.

TREATMENT
After the excision, follow-up was performed without additional treatment.
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Figure 3  An elastic, soft, pedunculated nodule 12 mm in diameter was detected on the left tongue margin (arrow).

Figure 4 No malignancy was reported nor were there any inclusion bodies suggestive of cytomegalovirus infection. A: Histological 
examination of the excised tongue nodule showing granulation tissue with capillaries and fibroblasts (Hematoxylin-eosin stain × 20, bar = 500 µm); B: Moderate 
infiltration with inflammatory cells, notably neutrophils. There was no malignancy or inclusion bodies suggestive of cytomegalovirus infection (Hematoxylin-eosin, × 
200, bar = 50 µm).

OUTCOME AND FOLLOW-UP
There was no recurrence of the lesion up to 1 year and 5 mo after the excision 
(Figure 5). However, the patient subsequently died due to an infection associated with 
PID.

DISCUSSION
GVHD associated with hematopoietic stem cell transplantation can be classified as 
acute or chronic. In this patient, GVHD developed 21 d after BMT and as such was 
diagnosed as acute GVHD. After several rounds of gastrointestinal symptoms, the 
diagnosis transitioned to chronic GVHD.

Typical oral lesions associated with GVHD include mucosal lichenoid changes, 
damage to the salivary glands, and trismus secondary to sclerosis[1]. In this patient, oral 
mucositis mainly comprised granulomatous nodules.

Woo et al[2] reported on non-gingival soft tissue granulomatous lesions in patients 
who developed GVHD after BMT. The features are as follows: (1) A non-gingival soft 
tissue nodule that exhibits rapid growth, raising malignancy concerns; (2) The 
presence of a certain degree of oral chronic GVHD in the tissues around the nodule; 
and (3) The presence of a certain degree of systemic GVHD, for which the patient was 
being treated with cyclosporin A (CsA)[2].

Among the explanations for these observations, when oral mucositis is caused by 
GVHD, the fibroblasts of the oral mucosa are activated, and lesions can result from the 
actions of CsA, which has a proliferative impact on fibroblasts[2,3].

In the present case, granulomatous nodules were detected in the non-gingival oral 
mucosa within a short time after the onset of GVHD. Initially, nodules were identified 
on the lower lip and left buccal mucosa; however, they spontaneously disappeared. 
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Figure 5  We observed no recurrence of the lesion at 1 year and 5 mo after the procedure.

Later, a nodule emerged at the left tongue border and was surgically removed. Prior to 
the appearance of these nodules, exacerbation of oral GVHD was observed.

In this case, FK506 was administered in an attempt to prevent and later treat GVHD 
instead of CsA. FK506 is a calcineurin inhibitor with a similar mechanism of action as 
CsA. CsA promotes fibroblast proliferation and collagen and glycosaminoglycan 
synthesis and likewise suppresses their degradation, resulting in connective tissue 
growth[4].

To our knowledge, 15 cases of transplant-related calcineurin inhibitor-induced oral 
inflammatory nodules with chronic and oral GVHD have been reported[5-7] (Table 1). 
The age at transplant was between 11 mo and 50 years, and the present case was the 
youngest. There were 12 cases where CsA was used as a calcineurin inhibitor and 3 
cases where FK506 was used.

On the other hand, Terasawa et al[8] reported the case of a patient with GVHD with a 
nodule on the lower lip associated with CMV infection. In this case, we examined the 
nodule that tested negative for CMV. However, it is possible that CMV was involved 
in generating the earlier lesions that spontaneously disappeared. In Table 1, only four 
cases, including our case, checked for CMV. Therefore, it is necessary to consider CMV 
infection when examining the presence of granulomatous nodules with GVHD.

Based on our findings, our conclusion is that the tongue granuloma reported in this 
patient is most likely the result of fibroblast activation during recovery from oral 
GVHD exacerbated by the proliferative actions of the calcineurin inhibitor FK506.

Patients with GVHD have a high risk of developing secondary tumors typically 
within 5 to 10 years following BMT[9]. Furthermore, immunosuppressive agents and 
steroids administered prophylactically are also risk factors of secondary cancers. 
Therefore, it is necessary to follow-up with patients who develop GVHD to detect any 
malignancies as early as possible.

CONCLUSION
We experienced a rare case of granuloma on the tongue of a pediatric patient with 
GVHD. The differential diseases include malignant tumor and CMV infection. 
However, these diseases do not have unique clinical features and can only be 
differentiated via histopathological examination and quantitative deoxyribonucleic 
acid testing of the diseased tissue. In particular, if GVHD is present at the base and if 
immunosuppressive agents and steroids are being administered, it is extremely 
important to distinguish it from malignant tumors.
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Table 1 Cases of transplant-related calcineurin inhibitor-induced oral inflammatory nodules with chronic and oral graft-versus-host 
disease

Year Ref. Age at 
transplant Sex Primary 

disease ChronicGVHD Oral 
GVHD Calcineurininhibitor Location Treatment Malignancy CMV

1994 Lee 
et al[3]

19 M AML O O CsA Buccal 
mucosa

Excision No Negative

1994 Lee 
et al[3]

45 M CLL O O CsA Buccal 
mucosa

Excision No Negative

1994 Woo 
et al[2]

36 F AML O O CsA Buccal 
mucosa, 
lower lip

Excision No Negative

1996 Woo 
et al[2]

27 F CML O O CsA Buccal 
mucosa

Excision No Not 
stated

1996 Woo 
et al[2]

31 M AML O O CsA Tongue Excision No Not 
stated

1996 Woo 
et al[2]

50 F Myelodysplasia O O CsA Buccal 
mucosa

Excision No Not 
stated

1996 Woo 
et al[2]

29 F AML O O CsA Buccal 
mucosa

Excision No Not 
stated

1996 Woo 
et al[2]

33 F CML O O CsA Tongue Excision No Not 
stated

1996 Woo 
et al[2]

34 M AML O O CsA Tongue Excision No Not 
stated

2007 Al-
Mohaya 
et al[5]

8 M ALL O O CsA Tongue Excision No Not 
stated

2007 Al-
Mohaya 
et al[5]

3 M PNP deficiency O O FK506 Tongue Excision No Not 
stated

2009 Suh 
et al[6]

46 M Multiple 
myeloma

O O CsA Tongue Excision No Not 
stated

2016 Cheney-
Peters 
et al[7]

9 and 11 M Fanconi animia O O FK506 Tongue Excision No Not 
stated

2016 Cheney-
Peters 
et al[7]

19 M Hodgkin's 
disease

O O CsA Buccal 
mucosa

Excision No Not 
stated

2020 Present 
case

11 mo and 
1

F PID O O FK506 Buccal 
mucosa, 
lower lip, 
tongue

Natural 
disappearance 
or excision

No Negative

GVHD: Graft-versus-host disease; CMV: Cytomegalovirus; AML: Acute myelocytic leukemia; CLL: Chronic lymphocytic leukemia; CML: Chronic 
myelogenous leukemia; ALL: Acute lymphocytic leukemia; PNP: Purine nucleoside phosphorylase; PID: Primary immunodeficiency disease; CsA: 
Cyclosporine A; FK506: Tacrolimus.
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