
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2022 June 6; 10(16): 5124-5517

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I June 6, 2022 Volume 10 Issue 16

World Journal of 

Clinical CasesW J C C
Contents Thrice Monthly Volume 10 Number 16 June 6, 2022

OPINION REVIEW

Malignant insulinoma: Can we predict the long-term outcomes?5124

Cigrovski Berkovic M, Ulamec M, Marinovic S, Balen I, Mrzljak A

MINIREVIEWS

Practical points that gastrointestinal fellows should know in management of COVID-195133

Sahin T, Simsek C, Balaban HY

Nanotechnology in diagnosis and therapy of gastrointestinal cancer5146

Liang M, Li LD, Li L, Li S

Advances in the clinical application of oxycodone in the perioperative period5156

Chen HY, Wang ZN, Zhang WY, Zhu T

ORIGINAL ARTICLE

Clinical and Translational Research

Circulating miR-627-5p and miR-199a-5p are promising diagnostic biomarkers of colorectal neoplasia5165

Zhao DY, Zhou L, Yin TF, Zhou YC, Zhou GYJ, Wang QQ, Yao SK

Retrospective Cohort Study

Management and outcome of bronchial trauma due to blunt versus penetrating injuries5185

Gao JM, Li H, Du DY, Yang J, Kong LW, Wang JB, He P, Wei GB

Retrospective Study

Ovarian teratoma related anti-N-methyl-D-aspartate receptor encephalitis: A case series and review of the 
literature

5196

Li SJ, Yu MH, Cheng J, Bai WX, Di W

Endoscopic surgery for intraventricular hemorrhage: A comparative study and single center surgical 
experience

5208

Wang FB, Yuan XW, Li JX, Zhang M, Xiang ZH

Protective effects of female reproductive factors on gastric signet-ring cell carcinoma5217

Li Y, Zhong YX, Xu Q, Tian YT

Risk factors of mortality and severe disability in the patients with cerebrovascular diseases treated with 
perioperative mechanical ventilation

5230

Zhang JZ, Chen H, Wang X, Xu K



WJCC https://www.wjgnet.com II June 6, 2022 Volume 10 Issue 16

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 16 June 6, 2022

Awareness of initiative practice for health in the Chinese population: A questionnaire survey based on a 
network platform

5241

Zhang YQ, Zhou MY, Jiang MY, Zhang XY, Wang X, Wang BG

Effectiveness and safety of chemotherapy for patients with malignant gastrointestinal obstruction: A 
Japanese population-based cohort study

5253

Fujisawa G, Niikura R, Kawahara T, Honda T, Hasatani K, Yoshida N, Nishida T, Sumiyoshi T, Kiyotoki S, Ikeya T, Arai M, 
Hayakawa Y, Kawai T, Fujishiro M

Observational Study

Long-term outcomes of high-risk percutaneous coronary interventions under extracorporeal membrane 
oxygenation support: An observational study

5266

Huang YX, Xu ZM, Zhao L, Cao Y, Chen Y, Qiu YG, Liu YM, Zhang PY, He JC, Li TC

Health care worker occupational experiences during the COVID-19 outbreak: A cross-sectional study5275

Li XF, Zhou XL, Zhao SX, Li YM, Pan SQ

Prospective Study

Enhanced recovery after surgery strategy to shorten perioperative fasting in children undergoing non-
gastrointestinal surgery: A prospective study

5287

Ying Y, Xu HZ, Han ML

Orthodontic treatment combined with 3D printing guide plate implant restoration for edentulism and its 
influence on mastication and phonic function

5297

Yan LB, Zhou YC, Wang Y, Li LX

Randomized Controlled Trial

Effectiveness of psychosocial intervention for internalizing behavior problems among children of parents 
with alcohol dependence: Randomized controlled trial

5306

Omkarappa DB, Rentala S, Nattala P

CASE REPORT

Crouzon syndrome in a fraternal twin: A case report and review of the literature5317

Li XJ, Su JM, Ye XW

Laparoscopic duodenojejunostomy for malignant stenosis as a part of multimodal therapy: A case report5324

Murakami T, Matsui Y

Chordoma of petrosal mastoid region: A case report5331

Hua JJ, Ying ML, Chen ZW, Huang C, Zheng CS, Wang YJ

Pneumatosis intestinalis after systemic chemotherapy for colorectal cancer: A case report5337

Liu H, Hsieh CT, Sun JM

Mammary-type myofibroblastoma with infarction and atypical mitosis-a potential diagnostic pitfall: A 
case report

5343

Zeng YF, Dai YZ, Chen M



WJCC https://www.wjgnet.com III June 6, 2022 Volume 10 Issue 16

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 16 June 6, 2022

Comprehensive treatment for primary right renal diffuse large B-cell lymphoma with a renal vein tumor 
thrombus: A case report

5352

He J, Mu Y, Che BW, Liu M, Zhang WJ, Xu SH, Tang KF

Ectopic peritoneal paragonimiasis mimicking tuberculous peritonitis: A care report5359

Choi JW, Lee CM, Kim SJ, Hah SI, Kwak JY, Cho HC, Ha CY, Jung WT, Lee OJ

Neonatal hemorrhage stroke and severe coagulopathy in a late preterm infant after receiving umbilical 
cord milking: A case report

5365

Lu Y, Zhang ZQ

Heel pain caused by os subcalcis: A case report5373

Saijilafu, Li SY, Yu X, Li ZQ, Yang G, Lv JH, Chen GX, Xu RJ

Pulmonary lymphomatoid granulomatosis in a 4-year-old girl: A case report5380

Yao JW, Qiu L, Liang P, Liu HM, Chen LN

Idiopathic membranous nephropathy in children: A case report5387

Cui KH, Zhang H, Tao YH

Successful treatment of aortic dissection with pulmonary embolism: A case report5394

Chen XG, Shi SY, Ye YY, Wang H, Yao WF, Hu L

Renal papillary necrosis with urinary tract obstruction: A case report5400

Pan HH, Luo YJ, Zhu QG, Ye LF

Glomangiomatosis - immunohistochemical study: A case report5406

Wu RC, Gao YH, Sun WW, Zhang XY, Zhang SP

Successful living donor liver transplantation with a graft-to-recipient weight ratio of 0.41 without portal 
flow modulation: A case report

5414

Kim SH

Treatment of gastric hepatoid adenocarcinoma with pembrolizumab and bevacizumab combination 
chemotherapy: A case report

5420

Liu M, Luo C, Xie ZZ, Li X

Ipsilateral synchronous papillary and clear renal cell carcinoma: A case report and review of literature5428

Yin J, Zheng M

Laparoscopic radical resection for situs inversus totalis with colonic splenic flexure carcinoma: A case 
report

5435

Zheng ZL, Zhang SR, Sun H, Tang MC, Shang JK

PIGN mutation multiple congenital anomalies-hypotonia-seizures syndrome 1: A case report5441

Hou F, Shan S, Jin H



WJCC https://www.wjgnet.com IX June 6, 2022 Volume 10 Issue 16

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 16 June 6, 2022

Pediatric acute myeloid leukemia patients with i(17)(q10) mimicking acute promyelocytic leukemia: Two 
case reports

5446

Yan HX, Zhang WH, Wen JQ, Liu YH, Zhang BJ, Ji AD

Fatal left atrial air embolism as a complication of percutaneous transthoracic lung biopsy: A case report5456

Li YW, Chen C, Xu Y, Weng QP, Qian SX

Diagnostic value of bone marrow cell morphology in visceral leishmaniasis-associated hemophagocytic 
syndrome: Two case reports

5463

Shi SL, Zhao H, Zhou BJ, Ma MB, Li XJ, Xu J, Jiang HC

Rare case of hepatocellular carcinoma metastasis to urinary bladder: A case report 5470

Kim Y, Kim YS, Yoo JJ, Kim SG, Chin S, Moon A

Osteotomy combined with the trephine technique for invisible implant fracture: A case report5479

Chen LW, Wang M, Xia HB, Chen D

Clinical diagnosis, treatment, and medical identification of specific pulmonary infection in naval pilots: 
Four case reports

5487

Zeng J, Zhao GL, Yi JC, Liu DD, Jiang YQ, Lu X, Liu YB, Xue F, Dong J

Congenital tuberculosis with tuberculous meningitis and situs inversus totalis: A case report5495

Lin H, Teng S, Wang Z, Liu QY

Mixed large and small cell neuroendocrine carcinoma of the stomach: A case report and review of 
literature

5502

Li ZF, Lu HZ, Chen YT, Bai XF, Wang TB, Fei H, Zhao DB

LETTER TO THE EDITOR

Pleural involvement in cryptococcal infection5510

Georgakopoulou VE, Damaskos C, Sklapani P, Trakas N, Gkoufa A

Electroconvulsive therapy plays an irreplaceable role in treatment of major depressive disorder5515

Ma ML, He LP



WJCC https://www.wjgnet.com X June 6, 2022 Volume 10 Issue 16

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 16 June 6, 2022

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Shivanshu Misra, MBBS, MCh, MS, Assistant Professor, 
Surgeon, Department of Minimal Access and Bariatric Surgery, Shivani Hospital and IVF, Kanpur 208005, Uttar 
Pradesh, India. shivanshu_medico@rediffmail.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: Xu Guo; 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

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

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Bao-Gan Peng, Jerzy Tadeusz Chudek, George Kontogeorgos, Maurizio Serati, Ja 
Hyeon Ku

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

June 6, 2022 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2022 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2022 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 5446 June 6, 2022 Volume 10 Issue 16

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2022 June 6; 10(16): 5446-5455

DOI: 10.12998/wjcc.v10.i16.5446 ISSN 2307-8960 (online)

CASE REPORT

Pediatric acute myeloid leukemia patients with i(17)(q10) mimicking 
acute promyelocytic leukemia: Two case reports

Hong-Xia Yan, Wei-Hua Zhang, Jin-Quan Wen, Yan-He Liu, Bao-Juan Zhang, A-Duo Ji

Specialty type: Hematology

Provenance and peer review: 
Unsolicited article; Externally peer 
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific 
quality classification
Grade A (Excellent): 0 
Grade B (Very good): 0 
Grade C (Good): C 
Grade D (Fair): 0 
Grade E (Poor): 0

P-Reviewer: Jabbarpour Z, Iran

Received: October 10, 2021 
Peer-review started: October 10, 
2021 
First decision: January 13, 2022 
Revised: January 21, 2022 
Accepted: April 21, 2022 
Article in press: April 21, 2022 
Published online: June 6, 2022

Hong-Xia Yan, Department of Healthcare, Rainbow Hospital of Xianyang, Xianyang 721000, 
Shaanxi Province, China

Wei-Hua Zhang, Department of Pediatric Intensive Care Unit, Rainbow Hospital of Xianyang, 
Xianyang 721000, Shaanxi Province, China

Jin-Quan Wen, Department of Pediatric Hematology/Oncology, Rainbow Hospital of Xianyang, 
Xianyang 721000, Shaanxi Province, China

Yan-He Liu, Bao-Juan Zhang, A-Duo Ji, Department of Pediatric Hemato-logy/Oncology, 
Rainbow Hospital of Xianyang, Xianyang 721000, Shaanxi Province, China

Corresponding author: Jin-Quan Wen, BSc, Department of Pediatric Hematology/Oncology, 
Rainbow Hospital of Xianyang, Rainbow Hospital of Xianyang, Xianyang 721000, Shaanxi 
Province, China. wenjinquandr@126.com

Abstract
BACKGROUND 
Chromosome i(17)(q10) abnormality is mainly associated with chronic myeloid 
leukemia (CML), myelodysplastic syndrome/myeloproliferative tumors 
(MDS/MPD), and acute myeloid leukemia (AML). The role of i(17)(q10) in AML 
is still unknown, the differences between AML and acute promyelocytic leukemia 
(APL)-like AML with i(17)(q10) need more research. This study aimed to 
investigate the clinical characteristics and laboratory evidence of 2 AML cases 
with i(17)(q10), similar to APL phenotype.

CASE SUMMARY 
Both pediatric patients were males; case 1 had newly diagnosed AML, and case 2 
showed relapsed tumor after 1 year of drug withdrawal. Bone marrow cell 
morphology, chromosome karyotype analysis, Fully-instrumented submersible 
housing test, immunological assays, molecular biological methods, and blood 
tumor panoramic gene test were performed. All-trans retinoic acid (ATRA) 
combined with arsenic acid (As2O3) were used in the first course of treatment. 
Bone marrow was dominated by abnormal promyelocytic granulocytes. 
Karyotype test revealed i(17)(q10) isochromosome. Immunological phenotype 
mainly included positive expressions of CD9, CD13, CD33, and CD38. Case 1 
suffered intracranial hemorrhage after re-chemotherapy and died on D162. For 
case 2, on D145 and D265, bone marrow promyelocytic granulocytes accounted 
for 2%. Flow cytometric residual lesion detection showed no abnormal immuno-

https://www.f6publishing.com
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phenotype cells. The copy number of WT1 gene in two cases were 1087 and 1010, respectively, and 
the expression rates were 55.29% and 59.5%, respectively.

CONCLUSION 
ATRA, As2O3, and chemotherapy may be ineffective in treating APL-like AML with i(17)(q10) but 
without t(15;17) and PML-RARA fusion gene.

Key Words: Chromosome; i(17)(q10); Gene mutations; Acute promyelocytic leukemia; Acute myeloid 
leukemia; Case report

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Herein we reported two cases of acute myeloid leukemia (AML) mimicking APL after the same 
treatment protocols. A rare chromosomal abnormality, i(17)(q10), was observed in two pediatric patients, 
which mimicked acute promyelocytic leukemia (APL) phenotype. Both patients showed no responses to 
all-trans retinoic acid and arsenic trioxide induction therapy. One patient with i(17)(q10) died after 5 mo, 
and the other patient with i(17)(q10) add (14)14 had been medication free more than 10 mo and achieved 
complete tumor remission for 3 years since drugs were withdrawn. Pediatric AML mimicking APL is 
difficult to treat and additional cases should be studied to provide better treatment strategies for these 
patients.

Citation: Yan HX, Zhang WH, Wen JQ, Liu YH, Zhang BJ, Ji AD. Pediatric acute myeloid leukemia patients with 
i(17)(q10) mimicking acute promyelocytic leukemia: Two case reports. World J Clin Cases 2022; 10(16): 5446-
5455
URL: https://www.wjgnet.com/2307-8960/full/v10/i16/5446.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i16.5446

INTRODUCTION
Chromosome i(17)(q10) abnormality is described as any unreasonable damage or breakage of the 
centromeres of chromosome 17, resulting in absence of the short arm and an iso-arm of the long arm[1].  
Isochromosome 17 i(17)(q10) is mainly associated with chronic myeloid leukemia (CML)[2,3], myelodys-
plastic syndrome/myeloproliferative tumors (MDS/MPD)[4-6], and acute myeloid leukemia (AML)[6,
7]. Genetic mutation analysis showed that 95% of patients with chromosome karyotype i(17)(q10) 
carried at least one mutation, and on average three mutations. The three most commonly mutated genes 
were ASXL1(66%), SRSF2(65%), and SETBP1 (48%)[8,9]. In acute promyelocytic leukemia (APL), 
chromosome karyotype i(17)(q10) was often accompanied by t(15;17) and PML-RARa fusion gene with 
an incidence of 1.9% and 4.1%, respectively[10,11]. APL children with i(17)(q10) have poor prognosis
[12]. In a group study of 478 children with AML, chromosome karyotype analysis showed only one 
i(17)(q10) abnormality case, without morphological description and prognostic evaluation[13]. A 10-
year-old African Black APL child carrying i(17)(q10) karyotype but without t(15;17) abnormality,  who 
was in serious condition at admission, did not get tumor remission after treatment, and died within 2 
wk[14]. A Chinese i(17)(q10) AML adult with a similar phenotype to APL was reported[15]. In the 
present case study, we treated 1 AML child with i(17)(q10) and 1 AML child with i(17)(q10) and 
(14)(p11) who had a phenotype similar to APL in our department. These two cases were investigated 
and followed up, and their clinical significance was discussed.

CASE PRESENTATION
Chief complaints
Case 1: A 3-year-old boy of Han nationality, was admitted to the Pediatric Hematology Department of 
Xianyang Caihong Hospital, China on December 19, 2016. The boy had paleness and fever for more than 
half a month, as well as exophthalmos and pain in the right knee joint due to unknown reasons for two 
weeks.

Case 2: A 12-year-old Han boy was admitted to our hospital with a history of a pale complexion for one 
month and skin bleeding for 10 d.

https://www.wjgnet.com/2307-8960/full/v10/i16/5446.htm
https://dx.doi.org/10.12998/wjcc.v10.i16.5446
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History of present illness
Case 1: He had a fever of 38.2 °C, moderate anemia, scattered red bleeding spots on the skin, protruded 
eyeballs, and no swelling of the superficial lymph nodes.Initial blood tests showed the following: Hb 75 
g/L, white blood cell (WBC) count 5.82 × 109/L, and platelet (PLT) count 73 × 109/L.

Case 2: He had moderate anemia and bleeding spots on the skin and mucosa throughout the body. 
Initial blood test results showed the following: Hb 68 g/L, WBC count 17.53 × 109/L, and PLT count 60 
× 109/L.

History of past illness
Case 1: There is no history of past illness.

Case 2: He was diagnosed with APL 3 years ago in a local hospital based on bone marrow morphology 
and immunological classification, with negative PML-RARa fusion gene at the time of  diagnosis.The 
patient received all-trans retinoic acid (ARAT) and arsenic trioxide (ATO) as induction therapy, and 
bone marrow examination showed no tumor remission on D29. He then received three cycles of consol-
idation therapy (DA, HA, and MA regimen) and maintenance therapy, bone marrow evaluation showed 
complete remission, and the treatment was stopped.

Personal and family history
Case 1: He had been in good health condition, with no family history of inherited blood disorder, no 
history of tumor-associated genetic abnormalities, and no history of drug or food allergies.

Case 2: There is no personal and family history.

Physical examination
Case 1: Upon examination, he had a fever of 38.2 °C, moderate anemia, scattered red bleeding spots on 
the skin, protruded eyeballs, and no swelling of the superficial lymph nodes. On auscultation, his heart 
and lung were normal, and the liver and spleen were not examined.

Case 2: He had moderate anemia and bleeding spots on the skin and mucosa throughout the body. 
Auscultation of the heart and lung showed no abnormalities. Subcostal areas of the liver and spleen 
were not examined.

Laboratory examinations
A volume of 0.1 mL bone marrow fluid was extracted from the posterior superior iliac spine (sampling 
was very difficult), a bone marrow smear was prepared and submitted for examination. Chromosome 
G-banding karyotype analysis: 3 mL of sterile bone marrow fluid was taken from the patient, and g-
banding technique was employed to detect the chromosomes in trypsin-digested short-term cell culture. 
Karyotype results were analyzed according to the international system for human cytogenetic 
nomenclature (ISCN, 1991).

Immunophenotype: 2 mL of bone marrow fluid with heparin anticoagulant was obtained, 5x105-5×106

/mL cells were isolated using FACSort flow cytometry (BD Biosciences) and analyzed with CellQuest 
software > The expression levels of leukemia related antigens in the cell population were analyzed and 
calculated. Monoclonal antibodies used included HLA-DR, CD2, CD3, CD4, CD7, CD8, CD9, CD11b, 
CD13, CD14, CD15, CD16, CD19, CD22, CD33, and CD34 Labeled by FITC, PE, and PerCP, or APC- 
CD38, CD56, CD64, CD71, CD117, CD123, and MPO. All antibodies were purchased from BD 
Biosciences.

PML-RARa fusion gene was detected by real-time quantitative PCR: A volume of 2 mL bone marrow 
fluid with heparin anticoagulant was collected to isolate the mononuclear cells, and total DNA of 
mononuclear cells was extracted.

Imaging examinations
There is no imaging examinations.

FINAL DIAGNOSIS
Acute promyelocytic leukemia -like acute myeloid leukemia with i(17)(q10).

TREATMENT
Phase Ⅰ: Two children were treated with ATAR combined with ATO to induce remission: ATAR (30 
mg/M2/d), divided 3 times, orally, D1-30; ATO (0.02 mg/Kg), 1 time/day, intravenous infusion, D1-28. 
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Then they were treated with low molecular weight heparin anticoagulant correction therapy based on 
the coagulation test. Bone marrow cell morphology and leukocyte residual lesions were detected on 
D29. Blood WBC count was 27.53 × 109/L. Considering the possibility of retinoic acid syndrome, 
dexamethasone tablets were administered orally at 1.5 mg/time, 3 times a day. With fever regression, 
WBC was reduced to 12.27 × 109/L on D7. Case 2 showed fever on D2 of treatment, with a temperature 
of 38.5 ℃, and still had a fever on D3. Blood routine test showed a WBC count of 27.53 × 109/L. 
Considering the possibility of the retinoic acid syndrome, dexamethasone tablet was taken 1.5 mg/time, 
3 times a day. With fever regression, WBC decreased to 12.27 × 109/L in D7.

Phase Ⅱ: On D33, case 1 was treated with the DAE regimen, which including the following: DNR (40 
mg/M2/d), D1, 3 and 5, intravenous infusion, once a day; Ara-c (200mg/M2/d), D 1-7, q12h, 
subcutaneous injection; and Vp-16 /E (100mg/M2/d), D 5, 6, 7, intravenous infusion, once a day. 
Reexamination of bone marrow cell morphology on D 65 showed no remission. The pediatric patient 
gave up treatment and discharged themselves. On D154, he came to the hospital again with fatigue, 
sallow complexion, skin hemorrhagic spots, bone pain, and eyeball herniation. Bone marrow 
examination showed 85% abnormal promyelocytic granulocytes. D156 Chemotherapy with MAH 
protocol: M (10 mg/M2/d), D1, 2 and 3; A (200 mg/M2/d), D1-7, q12h, subcutaneous injection; and H 
(3 mg/M2/d),D 1-7, subcutaneous injection. Case 2 was treated with the MAH regimen on D 47 and 
D80. The doses and methods were as above. On D115, he was treated with IDA (10mg/M2/ D1-3); 
intravenous infusion; once a day. The dosage and usage of the ara-C and H were the same as before. On 
D145, bone marrow cell morphology was evaluated, residual lesions were detected by flow cytometry, 
and WT1 gene copy number was detected by molecular biological techniques (See Methods). On D175, 
he was treated with HD ara-C (2.0 g/M2/d); D1, 3, 5 and 7; q12h. The dose and usage of HD ara-C were 
the same as above. On D205, HD ara-C dose and usage were the same as above: Vp-16 (100 mg/M2/d), 
D1-5; intravenous infusion. On D 235, he received HD ara-C (3.0g/M2/d); D1, 3, 5, 7; q12h; the dose and 
usage were the same as above. During D265-730, 6-MP [50 mg/M2/d (D1-21)] plus low-dose ara-C 
(40mg/M2) were given. D1-4 (D22-28) maintenance therapy: Bone marrow cell morphology was 
returned one year after drug discontinuation, residual lesions were detected using flow cytometry, and 
WT1 gene copy number was detected by molecular biological tools (See methods).

OUTCOME AND FOLLOW-UP
Bone marrow smear: Case 1 showed active bone marrow with nucleated cell hyperplasia. Case 2 
originally had granulocyte at 1.0%, and abnormal early young granulocyte at 83.0% and 85.0%, 
respectively. The cytoplasm was bulky and filled with azure particles. Plasma particles were visible both 
inside and outside some cells,  with less outside the cells. Round or oval nucleus, coarse chromatin, and 
indistinct nucleoli were observed. Acute promyelocytic leukemia is shown in Figure 1.

Karyotype analysis
The following results were revealed: Case 1: 46XY, i(17)(q10)[9]/46, XY[11], long equi arm of 
chromosome 17; Cases 2: 46XY, Add(14)(P11), i(17)(q10)[4]/46, XY[1], a short arm of chromosome 14 
with an additional fragment of unknown origin and a long arm of chromosome 17, as shown in 
Figure 2.

Fully-instrumented submersible housing detection
Case 1: The nuclear in situ hybridization (nuc ish) (PML × 2, RARA × 3) (180/400) showed no fusion 
signal by PML/RARA translocation probe, and the copy number of RARA (located at 17q21) site 
increased, accounting for about 45%.

Case 2: The nuc ish (PML × 2, RARA × 2) showed no abnormal signal in the PML/RARA locus, and 
the detection result was negative as shown in Figure 3.

Immune typing
Abnormal cells were accounted for 88% in Case 1 and 78% in Case 2. Flow cytometric analysis on 
CD45/SSC dot plot showed that CD9, CD13, CD33, and CD38 were mainly expressed in all analyses, 
while CD64, CD123, and MPO were only expressed in some analyses. CD58 was  expressed in case 1 
and CD15 was expressed in case 2, as shown in Figure 4. Molecular biological detection: PML/RARa, 
PLZF/RARa, NPM/RARa, STAT5b/RARa, NuMA1/RARa, PRKARIA/RARa, and FIPIL1/RARa 
fusion-gene tests showed negative results.

Detection of gene (exon) variation related to myeloid and gonorrhea hematologic malignancies was 
performed by targeted capture method. Mutation sites were clearly associated with the disease, and all 
of them had mutations of WT1 (Wilms Tumor 11). Case 1 WT1: NM_024426: exon9:c.G1367C:p.C456s; 
mutation frequency 49.2%. Case 2 WT1: NM_024426:exon1:c.410_413del:p.137_138del; mutation 
frequency 100%. Case 1 with EP300 (E1A Binding Protein p300) mutations: NM_001429: 
exon31:c.C5449T:p.Q1817X; mutation frequency 72.1%.
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Figure 1 Morphology of the bone marrow. A: Case 1; B: Case 2.

Figure 2 The karyotype of the bone marrow. A: Case 1; B: Case 2.

For case 1, the following mutation sites might be associated with the disease: (1) USP6 
(NM_004505:exon12:c.854delG:p.W285fs) was a frameshift mutation, with a mutation frequency of 
32.6%; (2) NUTM2G (NM_001170741:exon7:c.C2102T:p.701L) was a missense mutation, with a mutation 
frequency of 78.8%.

For case 2, the following mutation sites might be associated with the disease: (1) TAL1 (T-Cell Acute 
Lymphocytic Leukemia genemutation (NM_003189:exon6:c.821_822insGGGGGGGGG-
GGGGG:p.G274fs), with a mutation frequency of 44.2%; (2) TTN mutation in the titin gene 
(NM_001267550:exon96:c.C27746T:p.T9249M), with a mutation frequency of 53.5%; (3) PHLPP1 (PH 
Domain And Leucine Rich Repeat Protein Phospatase1) gene mutation (NM_19449:exon1: 
c.77_78insTCTGG:pA26fs), with a mutation frequency of 35.3%; (4) OR5B12 (Olfactory Receptor Family 
5 Subfamily B Member 12) gene mutation (NM_001004733:exon1:c.597delT:p.199fs), with a mutation 
frequency of 83.5%; (5) DDX11 (DEAD/H-BOX Helicase 11) genemutation (NM_152438: 
exon7:c.G778A:p.R263Q), with a mutation frequency of 18.8%.

Treatment outcome
Case 1 review of bone marrow on D29 and D65: It was still very difficult to collect bone marrow; 
myelodysplastic hyperplasia was pronounced; abnormal promyelocytic granulocytes were 33% and 
78%, respectively; the treatment was ineffective on D156; MAH regimen was used for chemotherapy; 
the patient died of intracranial hemorrhage on D162.

Case 2 review of bone marrow on D29: It was still very difficult to obtain bone marrow samples; 
myelodysplasia decreased and promyelocytic granulocytes accounted for 32%. On repeated 
examination of bone marrow on D46, D145, D265 to D730, it was still very difficult to obtain bone 
marrow samples; reduced myelodysplasia was observed; abnormal morphology of promyelocytic 
granulocytes accounted for 2%; cytoplasm contained a large number of arrocysts; nuclei had lumps and 
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Figure 3 Fully-instrumented submersible housing images of the bone marrow. A: Case 1; B: Case 2.

no nucleolus. Residual leukemia detection revealed no immunophenotypic abnormal cell population 
(residual leukemia cells < 104); complete remission occurred. Up to now, the drug has been discontinued 
for 1 year, and the clinical, morphological, and flow cytometry results continued to show complete 
remission. However, the copy number of the WT1 gene was 1010-1087, and the expression rate was 
51.95%-55.29%, which indicated the risk of recurrence, and allogeneic hematopoietic stem cell 
transplantation was necessary.

DISCUSSION
APL is a rare subtype of AML and has different morphological and immunological characteristics 
compared with other myeloid leukemia cells. Karyotype t (15;17) is a unique chromosome translocation 
in APL. At the molecular level, PML/RARα fusion gene is formed by translocation of PML gene at 15q 
and RARα gene at 17q.Therefore, it is a highly specific cytogenetic marker for this type of leukemia. In 
this case study, the phenotype of 2 children showed typical APL characteristics,  especially some cells 
had inner and outer plasma membrane, with thick azinophilus granules (Figure 1). Immunophenotypic 
markers mainly included CD9, CD13, CD33, CD38 (Figure 2), and CD64, CD123, MPO were also 
expressed in case 1. In addition, case 1 also had the expression of CD15, which was consistent with the 
immunophenotype of APL[16,17] and the isolated i(17)(q10) AML with similar APL morphology.

Previously, 4 isolated i(17) (q10) cases were reported, including 2 children[13,14], 1 adult[15], 1 case 
without age information[18], and 3 cases with M3 (APL) FAB classification. There were no t(15;17) and 
PML-RARa fusion gene detected and patients had no responses to ATRA treatment[15]. One case did 
not respond to chemotherapy and the survival time was less than 1 mo[14]. The other 2 cases did not 
mention prognosis[13,19]. In this study, there were 2 cases examined, case 1 was isolated i(17)(q10), case 
2 was isolated i(17)(q10) add(14)(p11). The t(15;17) was not present, and PML-RARa fusion gene was not 
detected by Fully-instrumented submersible housing and second-generation sequencing, which 
rendered ATRA and As2O3 combined chemotherapy ineffective. Case 1 survived 5.5 mo. Case 2 
achieved sustained complete remission after intensive chemotherapy with acute non-eluting regimen. 
The difference might not be related to isolated i(17)(q10) add(14)(P11), which was speculated to 
contribute to the transport of chemotherapeutic drugs. Similar studies have not been reported on 
leukemia patients, and the underlying specific mechanism needs further exploration. However, with the 
high expression of WT1 gene, the risk of recurrence is still very high[20]. Further clinical follow-up is 
required, and hematopoietic stem cell transplantation is necessary. However, this case was different 
from occult APL and APL with i(17)(q10) and PML-RARa fusion gene, for which the ATRA and As2O3 
combined chemotherapy was effective[2,18].

Patients with myeloid tumor i(17)(q10) are mostly MDS/MPO+ patients with a chronic history, and 
often have pathological hematopoiesis in granulocyte, erythrocyte, and megakaryocyte lines, with an 
average of 3 gene mutations, mainly ASXL1, SRF2, and SETP1[8,9]. In this study, 2 patients had a short 
course of the disease, with no history of MDS/MPO+, and no erythrocyte or megakaryocyte 
pathological hematopoiesis except granulocyte lineage, which was similar to a 27-year-old female APL-
like AML patient with a short course of the disease, having no chronic history and multi-family 
pathological hematopoiesis[15].

Gene mutations in these APL-like AML cases were reported for the first time, and there were 5 
mutations in case 1, including WT EP300 c.854delg: P w285fs frame-shift mutation and C.C2102T: P 
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Figure 4 Immunophenotyping results. A: Case 1; B: Case 2.

701L missense mutation. WT1, TAL1, TTN, and DDX11 mutations were found in case 2. Both cases had 
WT1 gene mutations, which were consistent with the characteristics of i(17)(q10) gene mutations (0-6) in 
MDS/MPO+ patients, but the gene mutation points were completely different. Therefore, case with 
i(17)(q10) was clinically diagnosed. The morphological diversity was probably due to different mutation 
patterns, and the number and order of the mutations might play a key role[8]. Therefore, both 
morphologic and immunological manifestations of APL were found in 2 children without t(15;17) and 
PML-RARa fusion-gene expression. Though preliminary diagnosis of AML  morphologically similar to 
APL[15] were made for both children, the treatment failed in case 1, and case 2 with add(14)(p11) 
achieved sustained complete remission after chemotherapy, which might be related to the different gene 
mutation points.

Through literature review, 6 patients with i(17)(q10) have been known (including 2 in this group), 5 
morphologically similar to  AML, 1 without FAB classification mentioned[13], 5 with isolated TYPE 
i(17)(q10), 1 with add(14)(p11), and 3 patients (including 2 in this group) had CD33 immunophenotype 
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Table 1 Motivational interviewing case management genotyping of the cases

Number Age Sex FABtyping Karyotype Immunological phenotype Genemutation Therapeutic 
reaction Prognosis Ref.

1 27 F M3 i(17)(q10) CD33+/CD13+/ MPO PML-RARa (-) Retinoic acid 
(-)

Die 
(survival 1 
mo)

Yan et al
[15], 
China

2 10 M M3 i(17)(q10) - - NR Die 
(survival < 
1 mo)

Bernstein 
et al[14], 
South 
Africa

3 Child F - i(17)(q10) - - - - Raimondi 
et al[13], 
Mexico

4 - - M3 i(17)(q10) - - - - Becher et 
al[19]

5 3 
(Case 
1)

M M3 i(17)(q10) CD9/CD13/CD33/ 
CD38/CD64/CD123/CD58/MPO

WT1/EP300/C.854delG: 
P w285fs Frame 
shiftC.C2102T: 
P.701LMissense

- Wen JQ, 
China

6 12 
(Case 
2)

M M3 i(17)(q10) 
Add(14) 
(p11)

CD9/CD13/CD33/ 
CD38/CD64/CD123/CD15/MPO

WT1/TAL1/TTN/DDX11 + CR 36 
months, 
WT1 copy: 
1010-1087

Wen JQ, 
China

F: Female; M: Male.

with CD3 MPO expression[15]. Using existing genetic and molecular biological techniques, t(15;17) 
among the 6 patients with PML-RARa fusion gene were not detected, 3 patients failed to respond 
toATRA-As2O3 and chemotherapy and died (survival shorter than 5.5 mo), 1 patient achieved sustained 
complete response after chemotherapy, and 2 patients did not show prognosis[13,18].

Morphology, immunology, chromosomal karyotype, and molecular biological genotyping of 6 cases 
with i(17)(q10) in different periods and their prognosis are shown in Table 1.

CONCLUSION
APL-like AML with i(17)(q10) has morphological and immunological characteristics similar to APL, 
without t(15;17) and PML-RARa fusion gene expression. ATRA-As2O3 and chemotherapy were not 
effective in treating the patients, with short survival period. If a chromosomal addition occurred, a 
sustained complete remission should be achieved and related clinical manifestations should be revealed. 
It is necessary to further strengthen the molecular biological study and collect a large number of cases to 
provide better treatment strategies.
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