Clinical Cases

Baishideng Publishing Group Inc



g g World Journal of
Clinical Cases

Contents Thrice Monthly Volume 10 Number 25 September 6, 2022

MINIREVIEWS
8808 Ear, nose, and throat manifestations of COVID-19 and its vaccines

Al-Ani RM

8816  Potential influences of religiosity and religious coping strategies on people with diabetes

Onyishi CN, Eseadi C, llechukwu LC, Okoro KN, Okolie CN, Egbule E, Asogwa E

ORIGINAL ARTICLE

Case Control Study

8827  Effectiveness of six-step complex decongestive therapy for treating upper limb lymphedema after breast
cancer surgery

Zhang HZ, Zhong QL, Zhang HT, Luo QH, Tang HL, Zhang LJ

Retrospective Study

8837  Hospital admissions from alcohol-related acute pancreatitis during the COVID-19 pandemic: A single-
centre study

Mak WK, Di Mauro D, Pearce E, Karran L, Myintmo A, Duckworth J, Orabi A, Lane R, Holloway S, Manzelli A,
Mossadegh S

8844  Indocyanine green plasma clearance rate and 99mTc-galactosyl human serum albumin single-photon
emission computed tomography evaluated preoperative remnant liver

Iwaki K, Kaihara S, Kita R, Kitamura K, Hashida H, Uryuhara K

8854  Arthroscopy with subscapularis upper one-third tenodesis for treatment of recurrent anterior shoulder
instability independent of glenoid bone loss

An BJ, Wang FL, Wang YT, Zhao Z, Wang MX, Xing GY
8863  Evaluation of the prognostic nutritional index for the prognosis of Chinese patients with high/extremely

high-risk prostate cancer after radical prostatectomy

Yang F, Pan M, Nie J, Xiao F, Zhang Y

Observational Study

8872  Chlorine poisoning caused by improper mixing of household disinfectants during the COVID-19
pandemic: Case series

Lin GD, Wu JY, Peng XB, Lu XX, Liu ZY, Pan ZG, Qiu ZW, Dong JG

8880  Mental health of the Slovak population during COVID-19 pandemic: A cross-sectional survey

Kralova M, Brazinova A, Sivcova V, Izakova L

WJCC | https://www.wjgnet.com I September 6,2022 | Volume10 | Issue25 |

Jaishideng®



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 10 Number 25 September 6, 2022

Prospective Study

8893  Arthroscopic anatomical reconstruction of lateral collateral ligaments with ligament advanced
reinforcement system artificial ligament for chronic ankle instability

Wang Y, Zhu JX

SYSTEMATIC REVIEWS

8906 How to select the quantitative magnetic resonance technique for subjects with fatty liver: A systematic
review

Li YW, Jiao Y, Chen N, Gao Q, Chen YK, Zhang YF, Wen QP, Zhang ZM

8922  Lymphocytic choriomeningitis virus: An under-recognized congenital teratogen

Ferenc T, Vujica M, Mrzljak A, Vilibic-Cavlek T

CASE REPORT

8932  Alagille syndrome associated with total anomalous pulmonary venous connection and severe xanthomas:
A case report

Zeng HS, Zhang ZH, Hu Y, Zheng GL, Wang J, Zhang JW, Guo YX

8939  Colo-colonic intussusception with post-polypectomy electrocoagulation syndrome: A case report

Moon JY, Lee MR, Yim SK, Ha GW

8945  Portal vein gas combined with pneumatosis intestinalis and emphysematous cystitis: A case report and
literature review

Hu SF, Liu HB, Hao YY

8954 Quadricuspid aortic valve and right ventricular type of myocardial bridging in an asymptomatic middle-
aged woman: A case report

Sopek Merkas I, Lakusi¢ N, Paar MH

8962  Treatment of gastric carcinoma with lymphoid stroma by immunotherapy: A case report

Cui YJ, Ren YY, Zhang HZ

8968 Gallstone associated celiac trunk thromboembolisms complicated with splenic infarction: A case report

Wu CY, Su CC, Huang HH, Wang YT, Wang CC

8974  Extracorporeal membrane oxygenation for lung cancer-related life-threatening hypoxia: A case report

Yoo SS, Lee SY, Choi SH

8980  Multi-disciplinary treatment of maxillofacial skeletal deformities by orthognathic surgery combined with
periodontal phenotype modification: A case report

Liu JY, Li GF, Tang Y, Yan FH, Tan BC

8990  X-linked recessive Kallmann syndrome: A case report

Zhang P, FuJY

8998  Delayed complications of intradural cement leakage after percutaneous vertebroplasty: A case report

Ma QH, Liu GP, Sun Q, Li JG

Bishidenge WVJCC | https://www.wjgnet.com I September 6,2022 | Volume10 | Issue25 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 10 Number 25 September 6, 2022

9004  Coexistent Kaposi sarcoma and post-transplant lymphoproliferative disorder in the same lymph nodes
after pediatric liver transplantation: A case report

Zhang SH, Chen GY, Zhu ZJ, Wei L, Liu Y, Liu JY

9012  Misdiagnosis of pancreatic metastasis from renal cell carcinoma: A case report

Liang XK, Li LJ, He YM, Xu ZF

9020 Discoid medial meniscus of both knees: A case report

Zheng ZR, Ma H, Yang F, Yuan L, Wang GD, Zhao XW, Ma LF

9028  Simultaneous laparoscopic and arthroscopic excision of a huge juxta-articular ganglionic cyst compressing
the sciatic nerve: A case report

Choi WK, Oh JS, Yoon SJ

9036  One-stage revision arthroplasty in a patient with ochronotic arthropathy accompanied by joint infection: A
case report

Wang XC, Zhang XM, Cai WL, Li Z, Ma C, Liu YH, He QL, Yan TS, Cao XW

9044  Bladder paraganglioma after kidney transplantation: A case report
Wang L, Zhang YN, Chen GY

9050  Total spinal anesthesia caused by lidocaine during unilateral percutaneous vertebroplasty performed
under local anesthesia: A case report

Wang YF, Bian ZY, Li XX, Hu YX, Jiang L
9057  Ruptured splenic artery aneurysms in pregnancy and usefulness of endovascular treatment in selective
patients: A case report and review of literature

Lee SH, Yang S, Park I, Im YC, Kim GY

9064  Gastrointestinal metastasis secondary to invasive lobular carcinoma of the breast: A case report

Li LX, Zhang D, Ma F

9071  Post-bulbar duodenal ulcer with anterior perforation with kissing ulcer and duodenocaval fistula: A case
report and review of literature

Alzerwi N

9078  Modified orthodontic treatment of substitution of canines by first premolars: A case report

LiFF, LiM, Li M, Yang X

9087  Renal cell carcinoma presented with a rare case of icteric Stauffer syndrome: A case report

Popov DR, Antonov KA, Atanasova EG, Pentchev CP, Milatchkov LM, Petkova MD, Neykov KG, Nikolov RK

9096  Successful resection of a huge retroperitoneal venous hemangioma: A case report

Qin Y, Qiao P, Guan X, Zeng S, Hu XP, Wang B

9104  Malignant transformation of biliary adenofibroma combined with benign lymphadenopathy mimicking
advanced liver carcinoma: A case report

Wang SC, Chen YY, Cheng F, Wang HY, Wu F'S, Teng LS

Guieidenge WICC | https://www.wjgnet.com 111 September 6,2022 | Volume10 | Issue25 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 10 Number 25 September 6, 2022

9112  Congenital hepatic cyst: Eleven case reports

Du CX, Lu CG, Li W, Tang WB

9121  Endovascular treatment of a ruptured pseudoaneurysm of the internal carotid artery in a patient with
nasopharyngeal cancer: A case report

Park JS, Jang HG

9127  Varicella-zoster virus meningitis after spinal anesthesia: A case report

Lee YW, Yoo B, Lim YH

9132  Chondrosarcoma of the toe: A case report and literature review

Zhou LB, Zhang HC, Dong ZG, Wang CC

9142  Tamsulosin-induced life-threatening hypotension in a patient with spinal cord injury: A case report

Lee JY, Lee HS, Park SB, Lee KH

9148  CCNO mutation as a cause of primary ciliary dyskinesia: A case report

Zhang YY, Lou Y, Yan H, Tang H

9156  Repeated bacteremia and hepatic cyst infection lasting 3 years following pancreatoduodenectomy: A case
report

Zhang K, Zhang HL, Guo JQ, Tu CY, Lv XL, Zhu JD

9162  Idiopathic cholesterol crystal embolism with atheroembolic renal disease and blue toes syndrome: A case
report

Cheng DJ, Li L, Zheng XY, Tang SF

9168  Systemic lupus erythematosus with visceral varicella: A case report

Zhao J, Tian M

LETTER TO THE EDITOR
9176  Imaging of fibroadenoma: Be careful with imaging follow-up

Ece B, Aydin S

Bishidenge WVJCC | https://www.wjgnet.com IX September 6,2022 | Volume10 | Issue25 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 10 Number 25 September 6, 2022

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Mohsen Khosravi, MD, Assistant Professor, Department
of Psychiatry and Clinical Psychology, Zahedan University of Medical Sciences, Zahedan 9819713955, Iran.
m.khosravi@zaums.ac.ir

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World | 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 abstracted and indexed in Science Citation Index Expanded (SCIE, also known as SciSearch®),
Journal Citation Reports/Science Edition, Current Contents®/Clinical Medicine, PubMed, PubMed Central,
Scopus, Reference Citation Analysis, China National Knowledge Infrastructure, China Science and Technology
Journal Database, and Superstar Journals Database. The 2022 Edition of Journal Citation Reports® cites the 2021
impact factor (IF) for WJCC as 1.534; IF without journal self cites: 1.491; 5-year IF: 1.599; Journal Citation Indicator:
0.28; Ranking: 135 among 172 journals in medicine, general and internal; and Quartile category: Q4. The WJCC's

CiteScore for 2021 is 1.2 and Scopus CiteScore rank 2021: General Medicine is 443/826.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: X# Guo; Production Department Director: Xiang I.i; Editorial Office Director: Jin-Iei Wang.

NAME OF JOURNAL
World Journal of Clinical Cases

ISSN
ISSN 2307-8960 (online)

LAUNCH DATE
April 16,2013

FREQUENCY
Thrice Monthly

EDITORS-IN-CHIEF

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

EDITORIAL BOARD MEMBERS

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

PUBLICATION DATE
September 6, 2022

COPYRIGHT
© 2022 Baishideng Publishing Group Inc

INSTRUCTIONS TO AUTHORS

https:/ /www.wijgnet.com/bpg/gerinfo/204

GUIDELINES FOR ETHICS DOCUMENTS

https:/ /www.wjgnet.com/bpg/Gerlnfo/287

GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
https:/ /www.wijgnet.com/bpg/gerinfo/240

PUBLICATION ETHICS

https:/ /www.wjgnet.com/bpg/Gerlnfo/288

PUBLICATION MISCONDUCT

https:/ /www.wignet.com/bpg/gerinfo/208

ARTICLE PROCESSING CHARGE

https:/ /www.wignet.com/bpg/getinfo/242
STEPS FOR SUBMITTING MANUSCRIPTS

https:/ /www.wijgnet.com/bpg/Gerlnfo/239

ONLINE SUBMISSION

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@wijgnet.com https://www.wjgnet.com

Guieidenge WICC | https://www.wjgnet.com

September 6,2022 | Volume10 | Issue25 |


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

7|0\

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.12998 / wijcc.v10.i25.8945

World Journal of
Clinical Cases

World | Clin Cases 2022 September 6; 10(25): 8945-8953

ISSN 2307-8960 (online)

CASE REPORT

Portal vein gas combined with pneumatosis intestinalis and
emphysematous cystitis: A case report and literature review

Shi-Fu Hu, Han-Bo Liu, Yuan-Yuan Hao

Specialty type: Gastroenterology
and hepatology

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): B, B
Grade C (Good): C, C

Grade D (Fair): 0

Grade E (Poor): 0

P-Reviewer: Nakaji K, Japan;
Piltcher-da-Silva R, Brazil; Trna J,
Czech Republic

A-Editor: Antwi SO, United States

Received: January 25, 2022
Peer-review started: January 25,
2022

First decision: May 9, 2022
Revised: May 21, 2022
Accepted: July 21, 2022

Article in press: July 21, 2022
Published online: September 6,
2022

Jaishideng®

WJCC | https://www.wjgnet.com

Shi-Fu Hu, Han-Bo Liu, Department of General Surgery, Tianjin Xiqing Hospital, Tianjin
300100, China

Yuan-Yuan Hao, Department of Geriatrics, Tianjin Xiqing Hospital, Tianjin 300100, China

Corresponding author: Shi-Fu Hu, MD, Chief Doctor, Department of General Surgery, Tianjin
Xiqing Hospital, No. 343 Xiqing Road, Tianjin 300100, China. iammrhu@163.com

Abstract

BACKGROUND

Portal venous gas (PVG) is a rare clinical condition usually indicative of severe
disorders, including necrotizing enterocolitis, bowel ischemia, or bowel wall
rupture/infarction. Pneumatosis intestinalis (PI) is a rare illness characterized by
an infiltration of gas into the intestinal wall. Emphysematous cystitis (EC) is
relatively rare and characterized by intramural and/or intraluminal bladder gas
best depicted by cross-sectional imaging. Our study reports a rare case coexistence
of PVG presenting with PI and EC.

CASE SUMMARY

An 86-year-old woman was admitted to the emergency room due to the
progressive aggravation of pain because of abdominal fullness and distention,
complicated with vomiting and stopping defecation for 4 d. The abdominal
computed tomography (CT) plain scan indicated intestinal obstruction with
ischemia changes, gas in the portal vein, left renal artery, superior mesenteric
artery, superior mesenteric vein, some branch vessels, and bladder pneumatosis
with air-fluid levels. Emergency surgery was conducted on the patient. Ischemic
necrosis was found in the small intestine approximately 110 cm below the Treitz
ligament and in the ileocecal junction and ascending colon canals. This included
excision of the necrotic small intestine and right colon, fistulation of the proximal
small intestine, and distal closure of the transverse colon. Subsequently, the
patient displayed postoperative short bowel syndrome but had a good recovery.
She received intravenous fluid infusion and enteral nutrition maintenance every
other day after discharge from the community hospital.

CONCLUSION
Emergency surgery should be performed when CT shows signs of PVG with PI
and EC along with a clinical situation strongly suggestive of bowel ischemia.
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Core Tip: Portal venous gas (PVG) caused by intestinal necrosis is a severe condition requiring surgery.
PVG with superior mesenteric vessel gas, pneumatosis intestinalis (PI), and emphysematous cystitis (EC)
reflect different stages of the same pathophysiological disorder. The specificity of PVG, PI, and
mesenteric vein gas to computed tomography diagnosis of acute intestinal ischemia is nearly 100%. The
coexistence of PVG, PI, and mesenteric venous gas can be an important diagnostic marker for acute
ischemic bowel disease. When intestinal ischemia or necrosis is suspected, active surgical exploration
should be the first line of treatment. It is rare for PVG to be complicated with superior mesenteric vessels
gas, PI, and EC.
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INTRODUCTION

Portal venous gas (PVG) is a rare gas accumulation in the portal vein system (from the superior
mesenteric vein and its branches to the liver). Clinically, PVG is considered to be one of the non-specific
signs in major abdominal diseases rather than a specific disease entity. There is an increasing number
cases of PVG with wide application of computed tomography (CT). However, it is unusual for PVG to
be complicated with superior mesenteric vessel gas, pneumatosis intestinalis (PI), and emphysematous
cystitis (EC). Here, we describe the diagnosis and treatment of this case.

CASE PRESENTATION

Chief complaints
Due to abdominal pain and distension, an elderly woman went to the emergency room of a hospital.

History of present illness
Due to abdominal fullness and distention, she suffered from the progressive aggravation of pain,
complicated with vomiting and stopping defecation for 4 d.

History of past illness
Medical history includes coronary heart disease, atrial flutter, hypertension, type 2 diabetes, and chronic
renal insufficiency.

Physical examination

The body temperature was recorded as 36.7 °C, heart rate 108/ min, respiratory rate 22/min, and blood
pressure 110/68 mmHg. The clinical examination showed symptoms such as indifference, a slow
response, painful appearance, abdominal fullness and distension, scattered tenderness and mild
rebound tenderness, no obvious muscle tension, with drum sound and borborygmus disappearing
when performing percussion.

Laboratory examinations

The laboratory examination showed normal white blood cells, with hemoglobin 80 g/L, red blood cell
(RBC) count 2.95 x 10°/L, platelet count 123 x 10°/L, neutrophil proportion 82.8%, C-reactive protein
(CRP) > 320 mg/L, prothrombin time 17 s, activated partial thromboplastin time 48.6 s, fibrinogen 7.44
g/L, D-dimer 5920 pg/mL, procalcitonin 19.75 ng/mL, albumin 28.6 g/L, serum creatinine 186.3
pmol/L, brain natriuretic peptide 347.26 pg/mL, CK-MB 698.1 ng/mL, and cardiac troponin I 0.1
ng/mL and her electrocardiogram showed atrial flutter.
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Imaging examinations
According to abdominal ultrasound examination, intrahepatic blood vessels were extensively
pneumatized, and the gallbladder wall was not smooth and had calculi. Cardiac ultrasound
examination showed an enlarged left atrium and thickened aortic ventricle with pericardial effusion (7
mm). As per the chest CT examination, pericardial effusion and lung texture were increased, with a little
shadow in the lower lobe of the left lung, which may be caused by inflammation. Abdominal CT plain
scan showed abdominal free-air, ascites, dilated small intestine lumen with gas, and effusion scattered
signs at the air-fluid level. There were multiple gas density shadows between the intestinal walls, which
was consistent with intestinal obstruction and intestinal ischemia changes (Figure 1A). Multiple
dendritic gas density shadows were visible in the liver and liquid density shadows around the liver
(Figure 1B). Gas occurs in the portal vein, left renal artery, superior mesenteric artery, superior
mesenteric vein, and some branch vessels (Figure 1C). Figure 1D shows bladder pneumatosis
complicated with air-fluid levels. Figure 1E shows histopathological examination of surgical specimens
confirmed the changes caused by mesenteric ischemia.

Upon microscopic examination, the patient did have coagulation necrosis of some small intestinal
colon mucosa, erosion with ulceration, muscle degeneration like a honeycomb, hematoma formation in
the submucosa, and thrombosis in the blood vessels, all of which may be caused by ischemic bowel

disease. Congestion occurred in the vessel inside the omentum, with thrombosis in hemorrhage
(Figure 2).

FINAL DIAGNOSIS

The final diagnosis was intestinal obstruction, intestinal necrosis, portal vein gas, superior mesenteric
vessel gas, pneumatosis intestinalis, emphysematous cystitis, and acute mesenteric ischemia.

TREATMENT

During an emergency laparotomy, 500 mL purulent ascites was found in the abdominal cavity. The
section from the small intestine about 110 cm below the Treitz ligament to the remaining whole small
intestine and ileocecal junction, as well as the intestinal canal of ascending colon, was dilated. The
intestinal wall was gray and stiff, displaying "spot"-like ischemic necrosis, obvious edema, and no
peristalsis. Snow-holding sensation and thrombosis within mesenteric vessels can be felt when the
diseased intestinal canal is squeezed. Therefore, these surgical procedures were performed, including
necrotic small intestine and right colon excision, proximal small intestine fistulation, and distal
transverse colon closure.

OUTCOME AND FOLLOW-UP

Following anti-infection, supportive transfusions of RBCs and platelets, crystalloid rehydration, and
nutritional support were administered; the patient’s postoperative recovery was uneventful. In a step-
like manner, infection indicators decreased to nearly normal levels. There were no noteworthy
abnormalities in abdominal signs. On the eighth postoperative day, an abdominal CT plain scan
presented gas in the portal vein, left renal artery, superior mesenteric artery, superior mesenteric vein,
intestinal wall, and bladder was entirely absorbed (Figure 3A-C). The diet has returned to normal. Urine
was normal, the water-like stool was smoothly drained from the stoma, and the amount was slightly
large. We performed the support treatment of enteral nutrition with intravenous water and electrolyte
supplement of 1000 to 1500 mL/d in the presence of oliguria and aggravation of renal insufficiency
caused by short bowel syndrome. The patient was discharged on the 37" postoperative day.
Subsequently, she received intravenous fluid infusion and enteral nutrition maintenance every other
day in the community hospital.

DISCUSSION

PVG is a relatively rare imaging manifestation in the clinic that refers to abnormal accumulation of gas
in the portal vein and its branches for various reasons. The portal vein trunk is formed by the superior
mesenteric vein and the splenic vein, which after entering the liver, divides into left and right branches
of the portal vein. As per the report by Wolfe and Evens, gas can accumulate in the intrahepatic portal
vein branches and/or extrahepatic portal vein trunk and mesenteric vein in abdominal X-rays of
newborns with necrotizing enterocolitis[1]. With the advancement of imaging technology, people
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Figure 1 Computed tomography. A: Pneumatosis intestinalis; B: Portal vein gas; C: Superior mesenteric artery and vein gas; D: Emphysematous cystitis; E:
Necrotic intestinal canal and mesangial specimen resected.
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Figure 2 Histopathological findings: Muscular layer degenerating like honeycomb (blue curve area), thrombosis in blood vessels in the
submucosa (red circle area) (HE, magnification x 4).

DOI: 10.12998/wjcc.v10.i25.8945 Copyright ©The Author(s) 2022.

Figure 3 Computed tomography. A: Portal vein gas disappeared after 7 d; B: Pneumatosis intestinalis disappeared after 7 d; C: Emphysematous cystitis after 7

d.
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progressively realize that PVG is not a disease and cannot be used as a predictor of death alone;
however, it may be severe and complicated iatrogenic or non-iatrogenic manifestations of abdominal
infection, abdominal trauma, mesenteric ischemia, diverticulitis, gastrointestinal diseases, and gastric
ulcer, or the difficulties of duodenal perforation, diving, accidental intake of hydrogen peroxide with
high concentration, and endoscopic surgery[2-5].

Three main pathophysiological mechanisms cause PVG: (1) Gastrointestinal mucosal injury that
makes gas in the gastrointestinal cavity enter the mesenteric portal vein system through the injured site
or mucosa with increased permeability, such as intestinal ischemia, endoscopic examination, and
operation; (2) the gastrointestinal lumen is dilated, the pressure in the intestinal lumen increases, and
edema or even ischemic necrosis may occur in some intestinal canals, which makes the lumen gas enter
the portal vein system, such as trauma or intestinal obstruction; and (3) bacterial theory indicates that on
the one hand, gas-producing bacteria invade submucosa to produce gas, which is absorbed by the
submucosal blood vessels, and on the other hand, bacteria directly invade blood to form septicemia or
phlebitis to produce gas, etc[6].

Pl is also a rare pathology, with a global incidence of 0.03%and a threefold increase in males[7-10]. It
is also a common radiological sign, with over 60 different causes[11]. PI can be primary or secondary to
other diseases, with the latter accounting for 85%of cases. These other diseases include abdominal
trauma, intestinal obstruction, inflammatory bowel disease, malignant tumor, chemoradiotherapy,
chronic lung diseases, and connective tissue diseases[12-14]. However, the mechanism by which gas
enters the intestinal wall is unknown. To explain this mechanism, several hypotheses have been
proposed, such as the pulmonary, mechanical, and bacterial hypotheses[15]. According to pulmonary
theory, chronic lung diseases such as chronic obstructive pulmonary disease and asthma can rupture
alveoli, causing mediastinal emphysema and trapping gas in the intestinal wall via the aorta and
mesenteric vessels. The mechanical theory of cyst formation refers to increased intraluminal pressure
caused by intestinal obstruction or other diseases that can cause mucosal damage and cyst formation.
The bacterial theory refers to intestinal bacteria that produce gas and trap it in the submucosa[16], as
opposed to aerogenic bacteria that directly penetrate the intestinal mucosa and produce gas[17]. PI is
sometimes an incidental finding, but it can foreshadow a life-threatening intraabdominal condition in
some clinical settings, particularly in the presence of peritonitis, metabolic acidosis, and portal venous

WJCC | https://www.wjgnet.com 8949 September 6,2022 | Volume10 | Issue25 |



Hu SF et al. PVG combined with PI and EC

Jaishideng®

gas[18]. The treatment chosen is determined by the complications and underlying causes of PI. For
individuals with visible manifestations of PI, conservative treatments such as oxygen therapy,
antibiotics, and parenteral nutrition are recommended[19]. We did not perform a colonoscopy because
the patient had symptoms of peritonitis and apathy, and CT indicated that the diseased bowel was
concentrated in the small intestine. However, surgical treatment is recommended if the patient has
surgical complications such as intestinal obstruction, intestinal perforation, bleeding, intestinal ischemia,
and necrosis, or the presence of gas in the portal vein[20-22].

It is particularly rare that PVG and mesenteric vein and intestinal pneumatosis occur, with the
occurrence rates of 3%-14% and 6%-28%, respectively, which is a characteristic manifestation of acute
intestinal ischemia[23]. In cases of intestinal ischemia, there are two processes for the production of PL
One is ischemic necrosis of the intestinal wall mucosa, and the other is mechanical damage of the
intestinal wall mucosa that can cause gas in the intestinal lumen to enter the intestinal wall or (and)
bacteria to invade the intestinal wall to create gas for repeated infection. PVG and PI reportedly
represent different stages of the same pathophysiological condition[24]. PVG is generated using the
same method as PI, and gas in the intestinal wall further enters the portal vein system without a venous
valve through the intestinal wall venules and lymphatic vessels[25]. The gas shadow can spread all over
the left and right branches and trunk of the portal vein and even invade the superior mesenteric vein in
individuals with severe disease[26]. The incidence of PVG related to Pl is generally caused by intestinal
ischemia. PVG related to PI is a severe disease and is related to poor prognosis[27,28]. Among them,
intestinal necrosis is the most common cause of mortality in adult PVG patients (43%-75%). PVG,
complicated with intestinal ischemia or necrosis, indicates a poor prognosis. Furthermore, the severity
of PVG is also associated with basic diseases, and life risks may occur in patients with serious diseases
[29]. As a result, Matsuoka et al[30] noted that intestinal necrosis had occurred in many cases in
diagnosis, and the infarcted intestinal segment needed to be removed. Recently, Koizumi et al[31]
through statistical analysis of Japan's hospitalization database, found that 53% of PVG patients have
potential intestinal ischemic diseases, while the hospitalization mortality rate is 27.3%, 32% of patients
have received surgical treatment, and the mortality rate has significantly decreased, similar to the
results of Garcia-Moreno et al[32]. Hence, intestinal ischemia or necrosis is still an important cause of
PVG.

EC is defined by the accumulation of air inside the bladder wall and/or lumen. It is one of the
uncommon varieties of urinary tract infections due to gas-producing bacteria. With a mortality rate of
7.4%, EC is a rare but critical condition[33]. It is commonly seen in elderly, diabetic females with an
infective organism[33] and in immunocompromised people[34-36]. Very little information regarding
emphysematous cystitis has been reported. Pathogens associated with this condition include gas-
forming bacteria such as Escherichia coli, Klebsiella pneumoniae, and Enterococci[37,38].

In this scenario, the patient is elderly, and there are many risk factors of mesenteric ischemia in the
past medical history, such as coronary heart disease, atrial flutter, atherosclerosis, diabetes, and chronic
kidney diseases. The onset process is marked by an acute attack, with severe symptoms and non-
obvious indicators in the early stages, followed by increasing aggravation in the later stages. There was
no positive indication in the initial examination, making it difficult to accurately confirm the diagnosis.
However, as the disease progressed, the patient developed symptoms of peritonitis and apathy, a
potentially fatal infectious presentation in the elderly. Her condition did not improve when a high flow
of oxygen was administered early in her hospitalization. The examination results showed neutrophil
proportion 82.8%, CRP > 320 mg/L, and PCT 19.75 ng/mL, which showed that there was a bacterial
infection in the patient. D-dimer: 5920 pg/mL; which is more than ten times higher than the normal
value, representing the risk of thrombosis; CT image indicated that abdominal free-air, ascites, PVG,
superior mesenteric arteriovenous (SMA) gas, PI and EC coexist. These results are strongly suggestive of
mesenteric ischemia. Previous research has shown that PVG, PI, and CT have a 100% sensitivity to
detect acute intestinal ischemia[23]. However, intramural gas and portal venous gas are frequently
discovered. Gas in the SMA is extremely rare, but it is critical for detecting severe mesenteric ischemia
[39,40]. Only 2 cases were found in the literature; 1 patient had diffuse intestinal necrosis with SMA
occlusion, and the other patient had acute aortic dissection with intestinal necrosis. Non-surgical
patients with ascites (by CT), peritoneal irritation (by physical examination), and shock (by checking
vital signs) are thought to be in life-threatening conditions[41]. It appears to be appropriate as a
convenient laparotomy decision criteria. Based on the above results, it shall not preclude the combined
action of the strangulated intestinal obstruction caused by mesenteric artery (for the abdominal small
intestinal blood supply) embolism due to thrombus from coronary heart disease, atrial flutter, atrial
fibrillation, atherosclerosis, and other cardiovascular diseases, the higher intestinal lumen pressure,
intestinal mucosal layer edema or necrosis, and destroyed mucosal barrier, initiating intestinal lumen
gas to penetrate into the intestinal wall venules and flow back to the portal vein through mesenteric
vessels, in the meantime, intestinal and abdominal gas-producing bacterial infection disturbing
intestinal mucosal venules, and the direct infection of intravenous gas-producing bacteria[42]. In
patients, however, changes in superior mesenteric artery gas, left renal artery gas, and EC can be
explained by gas infiltration into the intestinal lumen after intestinal canal ischemia and direct infection
with aerogenic bacteria, which is yet to be definitively proven. This may be related to E. coli, which is
the most common cause of EC[43].
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Through well-timed emergency surgical exploration, it was established that the range of the necrotic
intestinal canal was consistent with the changes in the ischemic region after superior mesenteric artery
embolization. The corresponding intestinal segment and mesentery were removed during the operation
to save the patient's life. According to previous literature[18], that PVG generally indicates intestinal
wall ischemia and necrosis, which is often the late sign of intestinal wall ischemic necrosis, but PVG has
no sign effect on the severity of intestinal wall ischemic necrosis. Liebman et al[44] and Kinoshita et al
[45] reported that PVG is an evident indication of surgical exploration in the acute abdomen. PVG,
however, is not an absolute indication for emergency surgery, as more studies have revealed its
presence in the development of various diseases[2-5].

Although surgical removal of the damaged portion was previously thought to be the only effective
therapy, advanced imaging modalities such as CT have shown that some patients can recover with non-
surgical, conservative treatments[44,46-49]. PVG was mostly not associated with intestinal necrosis in
the patients who recovered, implying that not all PVG patients require surgery[49]. However, the
patient had peritonitis and apathy, and PI, PVG, and mesenteric venous gas strongly indicate acute
ischemic bowel disease. Cases of PI and PVG with benign etiology have been reported infrequently in
the literature[28]. The presence of both almost always indicates mesenteric infarction and bowel necrosis
[50]. This has a poor prognosis, with mortality rates ranging from 39% to 80%[24,50], and in some series
approaching 100%[50]. Imaging alone makes it difficult to distinguish between benign and life-
threatening causes[24]. Instead, the patient's clinical picture and laboratory findings should guide this
decision. Thus, we believe that caring clinicians should base their decision to operate on the patient's
clinical state, particularly any signs of peritonitis and other laboratory adjuncts. Most studies agree that
exploratory laparotomy or laparoscopy is justified when in doubt and in patients who can tolerate
surgery[24,50]. Diagnostic laparoscopy, which is less invasive, should be considered first if the clinical
situation allows it. However, a complete abdominal laparotomy is still recommended if the patient is
diagnosed with mesenteric infarction and intestinal necrosis via laparoscopy. Especially, active surgical
exploration is the first-line treatment for intestinal necrosis when ischemia or necrosis is suspected[48].
The treatment given to this patient is consistent with Piton et al’s report[51]. To avoid the deterioration
of disease for intestinal necrosis, these ischemic intestinal canals should be actively removed during the
operation. However, in the absence of ischemia of the intestinal wall, conservative treatments, and close
observation must be followed.

The clinical treatment of PVG must be provided as per the etiology. Gorospe[48] outlined the "ABC"
grading treatment principle for clinical treatment of PVG: (1) If the onset of the disease is urgent and the
clinical symptoms are severe, and CT displays signs of intestinal ischemia, and intestinal necrosis, the
mortality rate of such patients can reach 75%, which should be dynamically treated, and emergency
laparotomy should be carried out; (2) If the onset of the disease is relatively slow and the clinical
symptoms are comparatively mild, the mortality rate of such patients is between 20% and 30%, which
could be closely observed initially, and provided with surgical treatment if necessary; and (3) If there is
only PVG without emergency or only PVG after the operation, conservative treatment such as fasting
and gastrointestinal decompression can be provided.

CONCLUSION

We studied the diagnosis and treatment of this patient with PVG, secondary to changes of mesenteric
ischemia, complicated with superior mesenteric vessels gas, PI, and EC. Therefore, once the PVG,
complicated with PI and mesenteric vein gas, is found in CT examination, we must thoroughly
investigate the causes of various factors and give priority to mesenteric ischemia and related diseases.
Once emergency treatment is needed, we should actively find the etiology and carefully determine a
treatment scheme.
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