
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2022 February 26; 10(6): 1754-2052

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I February 26, 2022 Volume 10 Issue 6

World Journal of 

Clinical CasesW J C C
Contents Thrice Monthly Volume 10 Number 6 February 26, 2022

OPINION REVIEW

Gut-brain axis: Focus on gut metabolites short-chain fatty acids1754

Guo C, Huo YJ, Li Y, Han Y, Zhou D

MINIREVIEWS

Association between direct-acting antiviral agents in hepatitis C virus treatment and hepatocellular 
carcinoma occurrence and recurrence: The endless debate

1764

Kamal A, Elsheaita A, Abdelnabi M

ORIGINAL ARTICLE

Retrospective Cohort Study

Effects of bilirubin on perioperative myocardial infarction and its long-term prognosis in patients 
undergoing percutaneous coronary intervention

1775

Li Y, Li DB, Zhao LD, Lv QB, Wang Y, Ren YF, Zhang WB

Disease exacerbation is common in inflammatory bowel disease patients treated with immune checkpoint 
inhibitors for malignancy

1787

Rubin SJS, Balabanis T, Gubatan J, Habtezion A

Multidrug-resistant organisms in intensive care units and logistic analysis of risk factors1795

Han Y, Zhang J, Zhang HZ, Zhang XY, Wang YM

Retrospective Study

Change and impact of left ventricular global longitudinal strain during transcatheter aortic valve 
implantation

1806

Zhang H, Xie JJ, Li RJ, Wang YL, Niu BR, Song L, Li J, Yang Y

Observational Study

Early detection of noise-induced hearing loss1815

Meng ZL, Chen F, Zhao F, Gu HL, Zheng Y

Empathetic nursing with mindful cognitive therapy for fatigue, depression, and negative emotions in 
leukemia patients undergoing long-term chemotherapy

1826

Lu YY, Lu XM, Shao CY, Wang CC, Xu TT, Zhang BL

Prospective Study

Superior pancreatic lymphadenectomy with portal vein priority via posterior common hepatic artery 
approach in laparoscopic radical gastrectomy

1834

Zhang YJ, Xiang RC, Li J, Liu Y, Xie SM, An L, Li HL, Mai G



WJCC https://www.wjgnet.com II February 26, 2022 Volume 10 Issue 6

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 6 February 26, 2022

Randomized Controlled Trial

Systematic nursing interventions in gastric cancer: A randomized controlled study1843

He F, He RX

META-ANALYSIS

Impact of adding opioids to paravertebral blocks in breast cancer surgery patients: A systematic review 
and meta-analysis

1852

Chen MH, Chen Z, Zhao D

CASE REPORT

Multiple different remote epidural hematomas after craniotomy: A case report1863

He Q, Tao CY, Fu RH, You C

Tuberculous pericarditis-a silent and challenging disease: A case report1869

Lucero OD, Bustos MM, Ariza Rodríguez DJ, Perez JC

Transileocolic endovascular treatment by a hybrid approach for severe acute portal vein thrombosis with 
bowel necrosis: Two case reports

1876

Shirai S, Ueda T, Sugihara F, Yasui D, Saito H, Furuki H, Kim S, Yoshida H, Yokobori S, Hayashi H, Kumita SI

Efficacy of EGFR-TKI sequential therapy in patients with EGFR exon 19 insertion-positive non-small-cell 
lung cancer: A case report

1883

Shan BB, Li Y, Zhao C, An XQ, Zhang QM

Novel compound heterozygous variants in the TAF6 gene in a patient with Alazami-Yuan syndrome: A 
case report

1889

Lin SZ, Feng JH, Sun LP, Ma HW, Wang WQ, Li JY

Asymmetric limb weakness in Guillain-Barré syndrome: Three case reports1896

Hu M, Li X, Wong HY, Feng XG, Wang YZ, Zhang GR

Modified treatment of knee osteoarthritis complicated with femoral varus deformity: A case report1903

Xu SM, Li W, Zhang DB, Bi HY, Gu GS

Novel HNF1A gene mutation in maturity-onset diabetes of the young: A case report1909

Xu Q, Kan CX, Hou NN, Sun XD

Cerebral corridor creator for resection of trigone ventricular tumors: Two case reports1914

Liu XW, Lu WR, Zhang TY, Hou XS, Fa ZQ, Zhang SZ

Left abdominal wall proliferative myositis resection and patch repair: A case report1922

Xing RW, Nie HQ, Zhou XF, Zhang FF, Mou YH

Concurrent ankylosing spondylitis and myelodysplastic syndrome: A case report1929

Xu GH, Lin J, Chen WQ



WJCC https://www.wjgnet.com III February 26, 2022 Volume 10 Issue 6

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 6 February 26, 2022

Life-threatening subclavian artery bleeding following percutaneous coronary intervention with stent 
implantation: A case report and review of literature

1937

Shi F, Zhang Y, Sun LX, Long S

Cryptogenic organizing pneumonia associated with pregnancy: A case report1946

Lee YJ, Kim YS

Eosinophilia complicated with venous thromboembolism: A case report1952

Su WQ, Fu YZ, Liu SY, Cao MJ, Xue YB, Suo FF, Liu WC

Neck and mediastinal hematoma caused by a foreign body in the esophagus with diagnostic difficulties: A 
case report

1961

Wang LP, Zhou ZY, Huang XP, Bai YJ, Shi HX, Sheng D

Therapeutic endoscopy of a Dieulafoy lesion in a 10-year-old girl: A case report1966

Chen Y, Sun M, Teng X

Cavernous hemangioma of an intrapancreatic accessory spleen mimicking a pancreatic tumor: A case 
report

1973

Huang JY, Yang R, Li JW, Lu Q, Luo Y

Surgery and antibiotics for the treatment of lupus nephritis with cerebral abscesses: A case report1981

Hu QD, Liao LS, Zhang Y, Zhang Q, Liu J

Median arcuate ligamentum syndrome: Four case reports1991

Kim JE, Rhee PL

Novel ABCB4 mutations in an infertile female with progressive familial intrahepatic cholestasis type 3: A 
case report

1998

Liu TF, He JJ, Wang L, Zhang LY

Primary duodenal dedifferentiated liposarcoma: A case report and literature review2007

Kim NI, Lee JS, Choi C, Nam JH, Choi YD, Kim HJ, Kim SS

Implant site development using titanium plate and platelet-rich fibrin for congenitally missed maxillary 
lateral incisors: A case report

2015

Zhang TS, Mudalal M, Ren SC, Zhou YM

Successful embolization of an intrahepatic portosystemic shunt using balloon-occluded retrograde 
transvenous obliteration: A case report

2023

Saito H, Murata S, Sugihara F, Ueda T, Yasui D, Miki I, Hayashi H, Kumita SI

Bilateral pneumothorax and pneumomediastinum during colonoscopy in a patient with intestinal Behcet’s 
disease: A case report

2030

Mu T, Feng H

Acute kidney injury due to intravenous detergent poisoning: A case report2036

Park S, Ryu HS, Lee JK, Park SS, Kwon SJ, Hwang WM, Yun SR, Park MH, Park Y



WJCC https://www.wjgnet.com IX February 26, 2022 Volume 10 Issue 6

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 6 February 26, 2022

Vaginal enterocele after cystectomy: A case report2045

Liu SH, Zhang YH, Niu HT, Tian DX, Qin F, Jiao W



WJCC https://www.wjgnet.com X February 26, 2022 Volume 10 Issue 6

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 6 February 26, 2022

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Navdeep Singh, MBBS, MS, Assistant Professor, Division 
of Transplantation, Department of Surgery, The Ohio State University, Columbus, OH 43210, United States.  
navdeep.singh@osumc.edu

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: Ying-Yi Yuan; Production Department Director: Xu Guo; 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

February 26, 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 2036 February 26, 2022 Volume 10 Issue 6

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2022 February 26; 10(6): 2036-2044

DOI: 10.12998/wjcc.v10.i6.2036 ISSN 2307-8960 (online)

CASE REPORT

Acute kidney injury due to intravenous detergent poisoning: A case 
report

Sungbin Park, Hyun-Sik Ryu, Jae-Kwang Lee, Sung-Soo Park, Sun-Jung Kwon, Won-Min Hwang, Sung-Ro 
Yun, Moon-Hyang Park, Yohan Park

Specialty type: Urology and 
nephrology

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

Peer-review model: Single blind

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

P-Reviewer: Awad AK, de Melo FF, 
Udomkarnjananun S, Zhao L

Received: September 26, 2021 
Peer-review started: September 26, 
2021 
First decision: October 18, 2021 
Revised: October 28, 2021 
Accepted: January 11, 2022 
Article in press: January 11, 2022 
Published online: February 26, 2022

Sungbin Park, Won-Min Hwang, Sung-Ro Yun, Yohan Park, Department of Internal Medicine, 
Division of Nephrology, Konyang University Hospital, College of Medicine, Daejeon 35365, 
South Korea

Hyun-Sik Ryu, Jae-Kwang Lee, Sung-Soo Park, Department of Emergency Medicine, Konyang 
University Hospital, College of Medicine, Daejeon 35365, South Korea

Sun-Jung Kwon, Department of Internal Medicine, Division of Respiratory and Critical Care 
Medicine, Konyang University Hospital, College of Medicine, Daejeon 35365, South Korea

Moon-Hyang Park, Department of Pathology, Konyang University Hospital, College of 
Medicine, Daejeon 35365, South Korea

Corresponding author: Yohan Park, MD, Assistant Professor, Department of Internal Medicine, 
Division of Nephrology, Konyang University Hospital, College of Medicine, Gwanjeodong-ro 
158, Seo-gu, Daejeon 35365, South Korea. nofever38@kyuh.ac.kr

Abstract
BACKGROUND 
Detergent poisoning mostly occurs through oral ingestion (> 85%), ocular 
exposure (< 15%), or dermal exposure (< 8%). Reports of detergent poisoning 
through an intravenous injection are extremely rare. In addition, there are very 
few cases of renal toxicity directly caused by detergents. Here, we report a unique 
case of acute kidney injury caused by detergent poisoning through an accidental 
intravenous injection.

CASE SUMMARY 
A 61-year-old man was intravenously injected with 20 mL of detergent by another 
patient in the same room of a local hospital. The surfactant and calcium carbonate 
accounted for the largest proportion of the detergent. The patient complained of 
vascular pain, chest discomfort, and nausea, and was transferred to our 
institution. After hospitalization, the patient’s serum creatinine level increased to 
5.42 mg/dL, and his daily urine output decreased to approximately 300 mL. Renal 
biopsy findings noted that the glomeruli were relatively intact; however, diffuse 
acute tubular injury was observed. Generalized edema was also noted, and the 
patient underwent a total of four hemodiafiltration sessions. Afterward, the 
patient’s urine output gradually increased whereas the serum creatinine level 
decreased. The patient was discharged in a stable status without any sequelae.

https://www.f6publishing.com
https://dx.doi.org/10.12998/wjcc.v10.i6.2036
mailto:nofever38@kyuh.ac.kr
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CONCLUSION 
Detergents appear to directly cause renal tubular injury by systemic absorption. In treating a 
patient with detergent poisoning, physicians should be aware that the renal function may also 
deteriorate. In addition, timely renal replacement therapy may help improve the patient’s 
prognosis.

Key Words: Detergents; Poisoning; Intravenous injection; Acute kidney injury; Acute tubular injury; Case 
report

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

Core Tip: Reports of detergent poisoning through an intravenous injection are extremely rare. Here, we 
report a case of acute kidney injury caused by detergent poisoning through an accidental intravenous 
injection. The patient progressed to acute kidney injury after administration of detergent. Kidney biopsy 
showed diffuse acute tubular injury. This case demonstrates that detergent directly cause tubular injury by 
systemic absorption. In addition, this case shows that renal replacement therapy at an appropriate time is 
helpful for the patient’s prognosis.

Citation: Park S, Ryu HS, Lee JK, Park SS, Kwon SJ, Hwang WM, Yun SR, Park MH, Park Y. Acute kidney 
injury due to intravenous detergent poisoning: A case report. World J Clin Cases 2022; 10(6): 2036-2044
URL: https://www.wjgnet.com/2307-8960/full/v10/i6/2036.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i6.2036

INTRODUCTION
Detergent poisoning mostly occurs through oral ingestion (> 85%), ocular exposure (< 15%), or dermal 
exposure (< 8%)[1]. According to a previous study, 36% of the cases of chemical poisoning were caused 
by detergents; in most cases, children accidentally ingested the detergents[2]. Ingesting detergents 
primarily causes gastrointestinal symptoms such as oral cavity hyperemia, pharyngeal irritation/pain, 
drooling, and vomiting[3,4]. Although rare, respiratory depression[3,5], central nervous system 
depression [6], and metabolic acidosis with hyperlactatemia[7]  have been reported.

Reports of renal toxicity due to detergent ingestion are rare. A previous report noted that acute 
kidney injury (AKI) occurred due to rhabdomyolysis[8], while another noted that AKI occurred without 
any signs of rhabdomyolysis. The authors suggested that the systemic absorption of the detergent 
resulted in the direct toxicity of the renal tubules, causing AKI[9]. Another report of renal cortical 
necrosis after detergent ingestion showed that acute tubular necrosis and thrombotic microangiopathy 
were noted in renal biopsy[10].

Reports of detergent poisoning through an intravenous injection are extremely rare[11]. In addition, 
there are very few cases of renal toxicity directly caused by detergents[9,10]. Therefore, our report 
discusses a case of AKI caused by an intravenous injection of detergent.

CASE PRESENTATION
Chief complaints
A 61-year-old man was injected with detergent through the venous line and presented to the emergency 
department of our institution complaining vascular pain, dizziness, nausea, and chest discomforts.

History of present illness
The patient was admitted to a local hospital two months ago because of second degree burn. While 
undergoing burn treatment, another patient in the same room injected an unknown bubbling liquid 
through the patient’s venous line in the left greater saphenous vein, under the pretext of clearing the 
blocked fluid line. Within minutes of being injected with detergent, the patient complained of vascular 
pain, dizziness, nausea, and chest discomforts. He was then prompted admission to the emergency 
department of our institution.

The National Forensic Service compared the components of the liquid in the patient’s intravenous 
infusion line and the bathroom detergent in the hospital room of the local hospital. The detergent 
contained the following ingredients: Surfactant (dodecyldimethylamine oxide, sodium alkylbenzene 

https://www.wjgnet.com/2307-8960/full/v10/i6/2036.htm
https://dx.doi.org/10.12998/wjcc.v10.i6.2036
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sulfonate), stabilizer (water, ethanol, octane-1,2-diol, sodium sulfate, silicon dioxide), cleaning aid 
(sodium hydrogen carbonate), antifoam (dimethylsiloxane), abrasive (calcium carbonate), and perfume 
(2,6-dimethyl-7-octen-2-ol, linalool, (E)-dodec-2-en-1-al, (R)-p-mentha-1,8-dien) (Table 1). The surfactant 
and calcium carbonate, which accounted for the largest proportion, were also detected in the 
intravenous infusion line. It was revealed that approximately 20 mL of detergent was injected.

History of past illness
The patient was maintained on atorvastatin 10 mg for dyslipidemia.

Personal and family history
The patient has no relevant family history.

Physical examination
At the emergency department, the patient’s vital signs showed the following: Blood pressure, 120/60 
mmHg; heart rate, 88 beats per minute; respiratory rate, 14 per minute; body temperature, 36.1 °C. On 
physical examination, the breath sounds were clear, and the heart rhythm was regular without 
murmurs. Erythema was observed around the left greater saphenous vein.

Laboratory examinations
The initial laboratory findings revealed mild leukocytosis (14.8 × 103/μL) and elevated levels of 
aspartate transaminase (AST) (111 IU/L), total and direct bilirubin (3.48 mg/dL and 1.02 mg/dL, 
respectively), and lactate dehydrogenase (LDH) (1726 IU/L) (Table 2). Arterial blood gas analysis did 
not show metabolic acidosis or hyperlactatemia. The dipstick urinalysis results revealed protein 3+ and 
blood 3+, and urine microscopy revealed the presence of numerous red blood cells (RBCs) (Table 3).

Imaging examinations
The chest radiography and electrocardiogram readings showed no abnormal findings. A computed 
tomography (CT) scan of the abdomen and pelvis was performed to determine the cause of bilirubin 
elevation. The CT images revealed mild common bile duct dilatation, which was seen as a senile change, 
and the absence of any lesions that could elevate the bilirubin level. The kidney sizes and shapes were 
relatively normal, but both renal parenchymal enhancements were decreased, which was suggestive of 
AKI (Figure 1).

Further diagnostic work-up
On the 2nd day of hospitalization, the patient complained of general weakness and nausea. A decrease in 
hemoglobin from 12.6 mg/dL to 10.1 mg/dL was observed in laboratory findings on the 2nd day of 
hospitalization. LDH, AST, and bilirubin elevation were observed in the initial laboratory findings, and 
since hemolysis may be caused by detergent[12,13], further diagnostic work up was performed. 
Peripheral blood smear showed normal RBCs and reticulocyte counts without schistocytes. Serum 
haptoglobin level was also within normal range (Table 4).

White blood cell count, AST, bilirubin, and LDH, which were increased in the initial laboratory 
findings, all decreased at the 2nd day of hospitalization; however, blood urea nitrogen (BUN) and serum 
creatinine (Cr) levels were increased to 44.0 mg/dL and 3.59 mg/dL, respectively. Oliguria was noted as 
the patient’s daily urine output was only 350 mL. On the 3rd day of hospitalization, the BUN and serum 
Cr levels further increased to 55.7 mg/dL and 5.42 mg/dL, respectively. Oliguria (daily urine output 
320 mL) persisted and generalized edema, which did not respond to diuretics, was noted.

Renal biopsy was performed on the 4th day of hospitalization. Light microscopy examination of renal 
biopsy specimen revealed up to 15 glomeruli that appeared normal in size and cellularity. The tubules 
showed diffuse swollen cytoplasms with vacuolar degeneration, focal loss of brush border with focal 
regenerative nuclear change and mitotic figures. Some tubular lumina contain a few RBCs and granular 
casts, sloughed cells and calcium concretions. There were focal interstitial fibrosis and infiltration of 
lymphocytes and some neutrophils. Segmental trace immunofluorescence staining for IgG, IgM and 
fibrinogen in mesangium was suggestive of a nonspecific trapping. Electron microscopic examination 
revealed tubular degeneration and granular casts in distal tubular lumina. Thus, the diagnosis was 
diffuse acute tubular injury (Figures 2 and 3).

FINAL DIAGNOSIS
The final diagnosis of the presented case is acute kidney injury due to direct renal tubular injury by 
detergent injection.
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Table 1 Detergent composition and molecular weight

Ingredients Molecular weight (g/moL) 

Dodecyldimethylamine oxide 229.40

Sodium alkylbenzene sulfonate 334.45

Water 18.02

Ethanol 46.07

Octane-1,2-diol 146.23

Sodium sulfate 142.04

Silicon dioxide 60.08

Sodium hydrogen carbonate 84.01

Dimethylsiloxane 92.17

Calcium carbonate 100.09

2,6-dimethyl-7-octen-2-ol 156.27

Linalool 154.25

(E)-dodec-2-en-1-al 182.30

(R)-p-mentha-1,8-dien 136.23

Table 2 Complete blood cell count and serum chemistry findings until 3rd day of hospitalization

Parameters 1st day of hospitalization 2nd day of hospitalization 3rd day of hospitalization

WBC (× 103/μL) 14.8 9.9 6.5

Hb (g/dL) 12.6 10.1 10.7

PLT (× 103/μL) 149 109 110

BUN (mg/dL) 23.7 44.0 55.7

Cr (mg/dL) 0.99 3.59 5.42

AST (IU/L) 111 51 31

ALT (IU/L) 22 8 4

Total bilirubin (mg/dL) 3.48 0.84 0.57

Direct bilirubin (mg/dL) 1.02 - -

LDH (IU/L) 1726 833 731

CPK (IU/L) 56 - 36

Ca (mg/dL) 9.61 9.06 9.10

Inorganic P (mg/dL) 3.77 5.16 4.59

Na (mEq/L) 139 136 137

K (mEq/L) 3.76 3.82 4.02

CI (mEq/L) 104.2 103.1 103.7

Total CO2 (mmol/L) 25.1 22.9 22.5

ALT: Alanine transaminase; AST: Aspartate transaminase; BUN: Blood urea nitrogen; Ca: Calcium; CI: Chloride; CO2: Carbon dioxide; CPK: Creatine 
phosphokinase; Cr: Creatinine; Hb: Hemoglobin; K, potassium; LDH: Lactate dehydrogenase; Na: Sodium; P: Phosphorus; PLT: Platelet; WBC: White 
blood cell.

TREATMENT
On the day after admission, the patient presented with oliguria and generalized edema that did not 
respond to diuretics. Thus, on the 3rd day of hospitalization, we performed hemodiafiltration (HDF) to 
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Table 3 Urine dipstick test results and urine microscopic findings at the emergency department

The dipstick urinalysis findings

Color Orange

Turbidity Cloudy

Specific gravity 1.044

pH 6.5

Protein 3+

Glucose -

Ketone -

Blood 3+

Urobilinogen -

Bilirubin -

Nitrite -

WBC -

Urine microscopy findings

Micro RBC (/HPF) Many (> 20)

Micro WBC (/HPF) 0-2

Micro sediment No cast and crystal

HPF: High power field; RBC: Red blood cell; WBC: White blood cell.

Table 4 Laboratory tests for hemolysis on the 2nd day of hospitalization

Tests 2nd day of hospitalization

RBC Normocytic and normochromic RBCs with mild anisopoikilocytosis

WBC Normal WBC counts with no toxic granulation and vacuolations

Peripheral blood smear

PLT Decreased PLT counts

Reticulocyte count (%) 1.6

Hemosiderin stain Negative

Haptoglobin (mg/dL) 45

Homocysteine (μmol/L) 8.66

RBC: Red blood cell; WBC: White blood cell; PLT: Platelet.

treat the volume overload and to remove the potential toxic substances in the blood.
The patient underwent four sessions of HDF until the 7th day of hospitalization. Once his urine output 

increased and the edema improved, HDF was discontinued, and he was closely monitored. The serum 
Cr level, which was still elevated until the 11th day of hospitalization, gradually decreased and was 
seen as a sign of recovery of his renal function. Symptoms such as general weakness and generalized 
edema were not noted, and he was discharged on the 17th day of hospitalization (Figure 4).

OUTCOME AND FOLLOW-UP
The patient’s symptoms and serum Cr level showed improvement from the 12th day of hospitalization, 
and the patient discharged on the 17th day without any sequelae. One week after discharge, the serum Cr 
level (0.83 mg/dL) returned to normal, and the urinalysis results did not reveal proteinuria or 
hematuria.
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Figure 1 Computed tomography of abdomen and pelvis at the emergency department. A: The common bile duct was mildly dilated, but it was 
considered as a senile change without any obvious obstructive lesion; B: Both renal parenchymal enhancements were decreased; C: Both kidney sizes and shapes 
were relatively normal.

Figure 2 Light micrographs of renal biopsy. A: The tubules show vacuolated degeneration with some red blood cells, granular materials (black arrow) 
(methenamine silver stain, × 400); B: The tubules show calcium concretions (black arrow) in tubular lumina and mitosis (orange arrow) (periodic acid-Schiff stain, × 
400).

DISCUSSION
This is a case of AKI caused by an intravenous detergent injection in which the renal biopsy findings 
revealed acute tubular injury. Detergent poisoning commonly occurs through the oral route, and this is 
the first case of detergent poisoning through an intravenous injection in the Republic of Korea.
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Figure 3 Electron micrographs of renal biopsy. A: The glomerulus is well preserved with focal foot process effacement at 10% of the external capillary 
surface (original magnification, × 1000); B: Some distal tubules show vacuolar degenerative change with electron dense granular in distal tubular lumen (original 
magnification, × 1200).

Figure 4 Changes in the serum creatinine level and urine output during hospitalization. On the 2nd day of hospitalization, the serum creatinine (Cr) 
level increased while the urine output decreased. A total of four hemodiafiltration sessions were performed, and urine output gradually increased from the 7th day of 
hospitalization. The serum Cr level began to decrease from the 12th day of hospitalization, and the patient was discharged on the 17th day of hospitalization without 
any sequelae. HDF: Hemodiafiltration; Cr: Creatinine.

To the best of our knowledge, there has only been one case report of detergent poisoning through an 
intravenous injection in the literature. Okumura et al[11] reported a case of a patient injecting 40 mL of 
detergent into his vein during a suicide attempt. Unlike our patient, this patient showed more serious 
clinical features including ventricular tachycardia, AKI, rhabdomyolysis, hemolysis, and coagulation 
dysfunction. The renal biopsy findings of this patient were acute tubular necrosis without any other 
abnormality, similar to our patient. The differences between the previous case and our case are the 
components and amounts of detergent (40 mL vs 20 mL, respectively). The detergent in the previous 
case was composed of 8% surfactant (alkylbetain, sodium fatty acid, alkanol amide, sodium alkylether 
sulfate, benzalkonium salt, and alkylglycoside). Although there was no information on the other 
ingredients, the surfactant itself was different from our case. The differences in the components and 
administered amounts of detergent may have resulted in the different clinical features of each case.

Rhabdomyolysis after the oral ingestion of a detergent has been reported to cause AKI[8]; however, 
this was not observed in our patient (Table 2). The creatine phosphokinase levels were consistently 
within normal range from hospitalization to discharge. The patient’s body temperatures were within the 
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normal range during hospitalization, no signs of infection were observed, and the results of the blood 
cultures were negative. Therefore, the possibility of AKI due to infection was also thought to be scarce. 
In the previous case report, it was reported that AKI occurred without any factors that could cause 
secondary AKI such as rhabdomyolysis. The authors suggested that the tubular injury was directly 
caused by the systemic absorption of the detergent[9]. Similarly, our case had no other secondary cause 
of AKI other than acute tubular injury, which was the main clinical feature. Therefore, it is likely that 
direct tubular toxicity occurred in our patient.

There are some studies on the interactions between surfactants and the cell membrane[14]. 
Surfactants have a hydrophobic and hydrophilic part. It is believed that the hydrophobic component 
can partition into the lipophilic part of the membrane and increase its fluidity, leading to cell disruption 
and leakage, and cell death[15]. This mechanism may explain why surfactants cause hemolysis[16] and 
death of Escherichia coli[17]. However, there was no evidence of hemolysis in our case, and the AST and 
bilirubin elevation were occurred due to direct hepatotoxicity of detergent, presumably. The results of 
renal biopsy suggest that the detergent caused the destruction of the kidney tubules. Therefore, it can be 
considered that the surfactant of the detergent acted on the cell membranes of the kidney tubules and 
caused acute tubular injury. However, it is difficult to determine why other cells such as RBCs or 
myocytes were not affected. Calcium carbonate also accounted for a large proportion of the detergent 
injected into our patient. Excessive use of calcium carbonate can lead to milk-alkali syndrome and cause 
AKI[18]. However, our patient’s serum calcium level was within the normal range (Table 2). Thus, it 
seems unlikely that calcium carbonate caused AKI in our case.

We performed HDF for control of intractable generalized edema and removal of remained potential 
toxic substances from the patient’s blood. However, considering the molecular weight of the detergent’ 
component investigated retrospectively (Table 1), conventional hemodialysis (HD) and HDF could have 
had no difference in potential toxin removal capacity.

CONCLUSION
Although detergent poisoning through an intravenous injection is very rare, its components could cause 
direct renal toxicity. Therefore, regardless of the route, detergent poisoning can cause renal toxicity. 
When detergent poisoning occurs, the renal function should be closely monitored, and the timing of 
renal replacement therapy may improve the patient’s survival.
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