World

| Cases

World ] Clin Cases 2022 Ja

Baishideng Publishing Group Inc



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 10 Number 3 January 21, 2022

OPINION REVIEW
753 Lung injury after cardiopulmonary bypass: Alternative treatment prospects

Zheng XM, Yang Z, Yang GL, Huang Y, Peng JR, Wu MJ

REVIEW
762 Acute myocardial injury in patients with COVID-19: Possible mechanisms and clinical implications

Rusu I, Turlacu M, Micheu MM

MINIREVIEWS
777 Anemia in cirrhosis: An underestimated entity

Manrai M, Dawra S, Kapoor R, Srivastava S, Singh A

ORIGINAL ARTICLE

Retrospective Cohort Study
790 High tumor mutation burden indicates a poor prognosis in patients with intrahepatic cholangiocarcinoma

Song JP, Liu XZ, Chen Q, Liu YF

Retrospective Study

802 Does delaying ureteral stent placement lead to higher rates of preoperative acute pyelonephritis during
pregnancy?

He MM, Lin XT, Lei M, Xu XL, He ZH

811 Management of retroperitoneal sarcoma involving the iliac artery: Single-center surgical experience
Li WX, Tong HX, Lv CT, Yang H, Zhao G, Lu WQ, Zhang Y
820 COVID-19 pandemic changed the management and outcomes of acute appendicitis in northern Beijing: A

single-center study

Zhang P, Zhang Q, Zhao HW

830 Laparoscopic approach for managing intussusception in children: Analysis of 65 cases

Li SM, Wu XY, Luo CF, Yu LJ

840 Clinical features and risk factors of severely and critically ill patients with COVID-19
Chu X, Zhang GF, Zheng YK, Zhong YG, Wen L, Zeng P, Fu CY, Tong XL, Long YF, Li J, Liu YL, Chang ZG, Xi H

856 Evaluating tumor-infiltrating lymphocytes in hepatocellular carcinoma using hematoxylin and eosin-
stained tumor sections

Du M, Cai YM, Yin YL, Xiao L, Ji Y

WJCC | https://www.wjgnet.com I January 21,2022 | Volume10 | Issue3 |

Jaishideng®



World Journal of Clinical Cases

Contents

Thrice Monthly Volume 10 Number 3 January 21, 2022

870

882

891

899

919

929

Clinical Trials Study

Role of carbon nanotracers in lymph node dissection of advanced gastric cancer and the selection of
preoperative labeling time

Zhao K, Shan BQ, Gao YP, Xu JY

Observational Study

Craving variations in patients with substance use disorder and gambling during COVID-19 lockdown: The
Italian experience

Alessi MC, Martinotti G, De Berardis D, Sociali A, Di Natale C, Sepede G, Cheffo DPR, Monti L, Casella P, Pettorruso M,

Sensi S, Di Giannantonio M

Mesh safety in pelvic surgery: Our experience and outcome of biological mesh used in laparoscopic
ventral mesh rectopexy

Tsiaousidou A, MacDonald L, Shalli K

Dynamic monitoring of carcinoembryonic antigen, CA19-9 and inflammation-based indices in patients
with advanced colorectal cancer undergoing chemotherapy

Manojlovic N, Savic G, Nikolic B, Rancic N

Prevalence of depression and anxiety and associated factors among geriatric orthopedic trauma inpatients:
A cross-sectional study

Chen JL, Luo R, Liu M

Randomized Controlled Trial

Efficacy of acupuncture at ghost points combined with fluoxetine in treating depression: A randomized
study

Wang Y, Huang YW, Ablikim D, Lu Q, Zhang AJ, Dong YQ, Zeng FC, Xu JH, Wang W, Hu ZH

939

SYSTEMATIC REVIEWS
Atrial fibrillation burden and the risk of stroke: A systematic review and dose-response meta-analysis

Yang SY, Huang M, Wang AL, Ge G, Ma M, Zhi H, Wang LN

954

966

META-ANALYSIS

Effectiveness of Maitland and Mulligan mobilization methods for adults with knee osteoarthritis: A
systematic review and meta-analysis

LiLL, Hu XJ, Di YH, Jiao W

Patients with inflammatory bowel disease and post-inflammatory polyps have an increased risk of
colorectal neoplasia: A meta-analysis

Shi JL, Lv YH, Huang J, Huang X, Liu Y

985

CASE REPORT
Intravascular fasciitis involving the external jugular vein and subclavian vein: A case report

Meng XH, Liu YC, Xie LS, Huang CP, Xie XP, Fang X

JBaishideng®

WJCC | https://www.wjgnet.com I January 21,2022 | Volume10 | Issue3



World Journal of Clinical Cases
Contents
Thrice Monthly Volume 10 Number 3 January 21, 2022
992 Occurrence of human leukocyte antigen B51-related ankylosing spondylitis in a family: Two case reports
Lim MJ, Noh E, Lee RW, Jung KH, Park W
1000  Multicentric recurrence of intraductal papillary neoplasm of bile duct after spontaneous detachment of
primary tumor: A case report
Fukuya H, Kuwano A, Nagasawa S, Morita Y, Tanaka K, Yada M, Masumoto A, Motomura K
1008  Case of primary extracranial meningioma of the maxillary sinus presenting as buccal swelling associated
with headache: A case report
Sigdel K, Ding ZF, Xie HX
1016  Pulmonary amyloidosis and multiple myeloma mimicking lymphoma in a patient with Sjogren’s
syndrome: A case report
Kim J, Kim YS, Lee HJ, Park SG
1024  Concomitant Othello syndrome and impulse control disorders in a patient with Parkinson’s disease: A
case report
Xu T, Li ZS, Fang W, Cao LX, Zhao GH
1032 Multiple endocrine neoplasia type 1 combined with thyroid neoplasm: A case report and review of
literatures
XuJL, Dong S, Sun LL, Zhu JX, Liu J
1041  Full recovery from chronic headache and hypopituitarism caused by lymphocytic hypophysitis: A case
report
Yang MG, Cai HQ, Wang SS, Liu L, Wang CM
1050  Novel method of primary endoscopic realignment for high-grade posterior urethral injuries: A case report
Ho CJ, Yang MH
1056  Congenital muscular dystrophy caused by betal,3-N-acetylgalactosaminyltransferase 2 gene mutation: Two
case reports
Wu WJ, Sun SZ, Li BG
1067  Novel a-galactosidase A gene mutation in a Chinese Fabry disease family: A case report
Fu AY, Jin QZ, Sun YX
1077  Cervical spondylotic myelopathy with syringomyelia presenting as hip Charcot neuroarthropathy: A case
report and review of literature
Lu Y, Xiang JY, Shi CY, Li JB, Gu HC, Liu C, Ye GY
1086  Bullectomy used to treat a patient with pulmonary vesicles related to COVID-19: A case report
Tang HX, Zhang L, Wei YH, Li CS, Hu B, Zhao JP, Mokadam NA, Zhu H, Lin J, Tian SF, Zhou XF
1093  Epibulbar osseous choristoma: Two case reports
Wang YC, Wang ZZ, You DB, Wang W
1099  Gastric submucosal lesion caused by an embedded fish bone: A case report
LiJ, Wang QQ, Xue S, Zhang YY, Xu QY, Zhang XH, Feng L
Guieidenge WICC | https://www.wjgnet.com 111 January 21,2022 | Volume10 | Issue3



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 10 Number 3 January 21, 2022

1106  Metastasis to the thyroid gland from primary breast cancer presenting as diffuse goiter: A case report and
review of literature

Wen W, Jiang H, Wen HY, Peng YL

1116  New method to remove tibial intramedullary nail through original suprapatellar incision: A case report

HeM, LiJ

1122 Recurrence of sigmoid colon cancer-derived anal metastasis: A case report and review of literature

Meng LK, Zhu D, Zhang Y, Fang Y, Liu WZ, Zhang XQ, Zhu Y

1131  Mycoplasma hominis meningitis after operative neurosurgery: A case report and review of literature

Yang NL, Cai X, Que Q, Zhao H, Zhang KL, Lv S

Bishidenge WVJCC | https://www.wjgnet.com IX January 21,2022 | Volume10 | Issue3 |



World Journal of Clinical Cases

Contents

Thrice Monthly Volume 10 Number 3 January 21, 2022

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, M Anwar Igbal, PhD, Professor, Department of Pathology
and Laboratory Medicine, University of Rochester Medical Center, Rochester, NY 14642, United States.
anwar_igbal@urmc.rochester.edu

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 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 W]JCC'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-Y7 Yuan; Production Department Director: Xiang Ii; Editorial Office Director: Jin-Lei 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/ editotialboard. htm

PUBLICATION DATE
January 21, 2022

COPYRIGHT
© 2022 Baishideng Publishing Group Inc

INSTRUCTIONS TO AUTHORS

https:/ /www.wijgnet.com/bpg/getinfo/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.wjgnet.com/bpg/gerinfo/208
1&g 8/ §

ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/bpg/gerinfo/242
STEPS FOR SUBMITTING MANUSCRIPTS

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

Bishidenge WVJCC | https://www.wjgnet.com

January 21,2022 | Volume10 | Issue3


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 / wjcc.v10.i3.811

World Journal of
Clinical Cases

World ] Clin Cases 2022 January 21; 10(3): 811-819

ISSN 2307-8960 (online)

Retrospective Study

ORIGINAL ARTICLE

Management of retroperitoneal sarcoma involving the iliac artery:
Single-center surgical experience

Wen-Xiang Li, Han-Xing Tong, Chen-Tao Lv, Hua Yang, Gang Zhao, Wei-Qi Lu, Yong Zhang

ORCID number: Wen-Xiang Li 0000-
0002-7215-4741; Han-Xing Tong
0000-000-5227-3711; Chen-Tao Lv
0000-0002-8079-7818; Hua Yang
0000-0003-0346-2844; Gang Zhao
0000-0002-7994-3305; Wei-Qi Lu
0000-0002-4094-0123; Yong Zhang
0000-0002-2841-9120.

Author contributions: Li WX and
Tong HX collected the data and
performed statistical analyses; Lv
CT and Yang H prepared the
figures and tables; Li WX wrote the
paper; Zhang Y, Zhao G, and Lu
WQ were responsible for designing
the study, critically reviewed the
article, and approved the final
version of the article to be
published.

Institutional review board
statement: This study was
reviewed and approved by the
Ethics Committee of Zhongshan
Hospital, Fudan University.

Informed consent statement:
Written informed consent for
inclusion in our database was

obtained from all patients.

Conflict-of-interest statement: The
authors declare that they have no
conflicts of interest to disclose.

Data sharing statement: No
additional data are available.

Jaishideng®

WJCC | https://www.wjgnet.com

Wen-Xiang Li, Chen-Tao Lv, Hua Yang, Department of General Surgery, Shanghai Public Health
Clinical Center, Fudan University, Shanghai 200083, China

Han-Xing Tong, Gang Zhao, Wei-Qi Lu, Yong Zhang, Department of General Surgery, Zhongshan
Hospital, Fudan University, Shanghai 200032, China

Corresponding author: Yong Zhang, PhD, Chief Doctor, Department of General Surgery,
Zhongshan Hospital, Fudan University, No. 180 Fenglin Road, Shanghai 200032, China.
13681971072@163.com

Abstract

BACKGROUND

Management of retroperitoneal sarcoma (RPS) involving the iliac artery is
challenging and requires the concerted efforts of multidisciplinary team (MDT)
members during surgical treatment.

AIM
To summarize the clinicopathologic features of RPS involving the iliac artery and
our retroperitoneal soft tissue tumor MDT surgical experience.

METHODS
In this retrospective study, 15 patients with RPS involving the iliac artery who
underwent surgery at our retroperitoneal soft tissue tumor center from July 2004

to June 2020 were analyzed. Statistical analyses were performed by Student’s ¢-
test with SPSS 16.0.

RESULTS

Complete tumor resection (R0/R1) and iliac artery reconstruction were achieved
in all 15 patients. All the operations were successful, with no serious complic-
ations or perioperative death. Resection with bilateral iliac artery reconstruction
required a higher intraoperative blood transfusion volume than resection with
unilateral iliac artery reconstruction. Recurrent cases were more likely to bleed
and required a higher blood transfusion volume than primary cases. As of
January 2021, 11 patients were alive, and 4 had died. Local recurrence occurred in
two patients, one of whom developed liver metastasis.

CONCLUSION
Resection of RPS involving iliac vessels is feasible and effective when performed

811 January 21,2022 | Volume10 | Issue3 |
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by MDT members. Iliac artery oncovascular resection and reconstruction are key
to a successful operation. Adequate blood preparation is important for successful
completion of surgery.

Key Words: Retroperitoneal sarcoma; Vascular reconstruction; Multidisciplinary team;
Iliac artery; Blood transfusion

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

Core Tip: This is a retrospective study of retroperitoneal sarcoma involving the iliac
artery. Fifteen patients underwent tumor resection (RO/R1) and iliac artery
reconstruction from July 2004 to June 2020. Eleven patients were alive and four had
died as of January 2021. Local recurrence occurred in two patients, one of whom
developed liver metastasis. Resection with bilateral iliac artery reconstruction required
a higher intraoperative blood transfusion volume than resection with unilateral iliac
artery reconstruction. Oncovascular resection of the involved iliac artery and vessel
reconstruction are pivotal for complete tumor resection. Adequate blood preparation is
important to ensure surgical success.

Citation: Li WX, Tong HX, Lv CT, Yang H, Zhao G, Lu WQ, Zhang Y. Management of
retroperitoneal sarcoma involving the iliac artery: Single-center surgical experience. World J
Clin Cases 2022; 10(3): 811-819

URL: https://www.wjgnet.com/2307-8960/full/v10/i3/811.htm

DOI: https://dx.doi.org/10.12998/wjcc.v10.i3.811

INTRODUCTION

Retroperitoneal sarcomas (RPSs) are malignant tumors originating from mesenchymal
tissue and are exceedingly rare entities, among which liposarcoma is the most
common type, followed by leiomyosarcomal1]. Solitary fibroma and invasive fibroma
are uncommon RPS subtypes that may arise in any location, including the retroperi-
toneum. Surgical excision remains the main treatment for primary tumors and is also
recommended for recurrent tumors[2]. Specifically, tumors in the unique anatomic
location of the retroperitoneum, which involves important blood vessels and organs,
require the concerted efforts of a multidisciplinary team (MDT) during surgical
treatment. Studies have shown that the success and radical resection rates were higher
and the local relapse rate was lower for patients treated by professional MDTs than for
those treated in nonprofessional centers[3]. High-throughput MDT centers are key to
ensuring the effectiveness of medical services and the desired patient outcomes.

RPSs, especially recurrent lesions, are more likely to invade blood vessels, and
resection of these major vessels is necessary for complete oncological clearance. The
most frequently involved vessels for RPS are iliac vessels. Dissociation and re-
construction of iliac vessels are critical for the success of surgery. Vascular surgeons
play an indispensable role in surgery in cases of aggressive tumors and in treating
complications during surgery[4]. Artificial vascular reconstruction is most often
performed between the common or external iliac artery and the femoral artery. The
majority of artificial vessels used in the clinic are composed of polytetrafluoroethylene
(PTFE), and satisfactory clinical results have been obtained[5,6]. Recanalization and
monitoring of reconstructed blood vessels and anticoagulation after operation are
indispensable during the postoperative recovery period[7].

Since its establishment in 2009, our retroperitoneal soft tissue tumor MDT has been
committed to the standardized treatment of RPSs and has accumulated considerable
experience in the surgical treatment of major involved vessels. This paper summarizes
the treatment of RPSs involving the iliac artery from July 2004 to June 2020 and
illustrates the key steps in vascular reconstruction.

January 21,2022 | Volume10 | Issue3 |
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MATERIALS AND METHODS

Clinical information

From July 2004 to June 2020, a total of 15 patients aged 12 to 73 years underwent RPS
resection combined with iliac artery reconstruction. Patient data were retrospectively
gathered in a retroperitoneal tumor database and analyzed. Clinical manifestations
included abdominal pain (3 cases) and abdominal mass (5 cases). The other seven
tumors were found during follow-up examination. Six cases were primary, and nine
were recurrent (Table 1).

All patients underwent preoperative computed tomography (CT), CT angiography
(CTA), or magnetic resonance imaging (MRI) to clarify the relationship between the
tumor and important vessels in the abdominal or pelvic cavity. Most patients with
recurrence underwent PET examination.

Surgery and vascular reconstruction

The incisions varied according to the location, size, and extent of the tumor. A median
abdominal incision was usually adopted to facilitate exposure and incision extension,
which could extend from the xiphoid process to the pubic symphysis. A lateral
incision was added when necessary. In cases in which the mass encompassed the
unilateral iliac artery and vein (Figure 1A and B), one side of the inguinal ligament
was cut off, and the femoral artery was dissociated with a thin catheter to control
bleeding during mass exposure (Figure 1C). The femoral and common iliac veins were
ligated. The common iliac artery was isolated. Heparin was injected at 0.5 mg/kg body
weight before vascular occlusion. After circulatory block, the femoral and common
iliac arteries were cut off approximately 1 cm from the edge of the tumor, and the
tumor was removed "en bloc" together with involved blood vessels and organs. Vessel
reconstruction was completed between the common iliac artery and femoral artery
(Figure 1D). In some cases, the mass encompassed the abdominal aorta and bilateral
iliac arteries and adhered to the inferior vena cava (IVC) (Figure 2A and B). The
abdominal aorta and left external iliac artery were fully exposed during mass exposure
(Figure 2C). The right common iliac artery was further dissociated, and the left internal
iliac artery was ligated. Resection was completed along with partial resection of the
abdominal aorta and right common iliac artery and whole resection of the left common
iliac artery. “Y-type” artificial vascular reconstruction was established among the
abdominal aorta, right common iliac artery, and left external iliac artery (Figure 2D).

Statistical analysis

Statistical analyses were performed using SPSS software (v16.0, SPSS Inc., Chicago, IL,
United States) and GraphPad Prism software (v5, GraphPad Software, San Diego, CA,
United States). The mean and range were used for the analysis of variables.
Differences between groups were analyzed using Student’s f-test for comparing
means. P values < 0.05 were considered statistically significant.

RESULTS

All the surgeries were "en bloc" compartmental resections (R0/R1). Ten patients
received unilateral iliac artery reconstruction, and five received bilateral iliac artery
reconstruction (Table 1). A mean of 1.3 organs were excised, and the most commonly
excised organ was the kidney. All the patients had good dorsalis pedis pulses
postoperatively.

There were no perioperative deaths or infections of artificial vessels. One patient
developed postoperative deep vein thrombosis in one leg after IVC transection during
surgery, and no invasive treatment was performed. One patient developed external
iliac artery occlusion 3 d after reconstruction. The condition improved after enhanced
anticoagulant therapy. All the patients were discharged as scheduled. Pathology
confirmed that there were eight cases of liposarcoma (LPS), two cases of leiomy-
osarcoma (LMS), two cases of undifferentiated pleomorphic sarcoma (UPS), and three
cases of other types of tumors (solitary fibroma, invasive fibroma, and myxofibro-
sarcoma) (Table 1).

The differences in intraoperative blood loss and transfusion volume were further
analyzed. For patients who underwent unilateral or bilateral iliac artery
reconstruction, no significant difference in blood loss was found (P = 0.06) (Figure 3A).
However, the volume of transfused blood was significantly higher for patients who
received bilateral arterial reconstruction than for those who received unilateral arterial
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Table 1 Clinicopathological data of patients who underwent tumor resection combined with vascular reconstruction

Variable No. of cases Mean (range)
Sex (female vs male) 8/7
Age (<60 yr vs 2 60 yr) 11/4 52 (12-73)

Histologic subtype

LPS 8

LMS 2

UPS 2

Other 3

Primary/recurrent 9/6

Organs resected 1.3 (0-4)

Artery reconstruction type

Unilateral iliac artery 10

Bilateral iliac artery 5

IVC partial resection/ transection 2/1

Common/internal iliac vein ligation 3/1

Volume of blood loss (mL) 1700 (500-5000)
Volume of transfused blood (mL) 743 (0-3150)
Postoperative vascular complications 2

IVC: Inferior vena cava; UPS: Undifferentiated pleomorphic sarcoma; LPS: Liposarcoma; LMS: Leiomyosarcoma.

reconstruction (P < 0.001) (Figure 3B). For patients with recurrence, the volume of
blood loss and transfusion volume were significantly improved compared with
primary cases (Figure 4A and B).

All 15 patients were followed routinely, and 11 of them remained alive at the last
follow-up. The follow-up duration ranged from 4 mo to 6.4 years, with an average of
20.8 mo. Two patients relapsed during the follow-up (1 case of recurrent UPS and 1
case of recurrent LMS). Four patients died, including two patients with UPS, one with
primary LMS, and one with recurrent LPS (Table 2).

DISCUSSION

Retroperitoneal tumors, especially RPSs, frequently invade major vessels due to their
unique anatomical location and growth characteristics[8]. The most commonly
involved vessels are iliac vessels, followed by the abdominal aorta, IVC, and renal
veins. The most common type of RPS requiring vascular reconstruction is LPS, partic-
ularly for multiple recurrent lesions. Retroperitoneal neoplasms involving major blood
vessels are not a contraindication for surgical resection. Management of RPS is
technically feasible with appropriate planning and requires interdisciplinary
cooperation among surgeons in professional MDTs led by sarcoma surgeons,
including specialists in general surgery, urology surgery, vascular surgery, and
interventional therapy. Multiple imaging modalities, such as CT, CTA, MRI, or 3D
imaging, are recommended when necessary to clarify the relationship between the
tumor and adjacent vessels. Intraoperative arteriography can not only block the blood
flow of the artery to be ligated but also further specify the blood supply of the tumor.
Complete surgical resection of RPSs invading vital organs and major vessels requires
intraoperative cooperation, especially between vascular and urological surgeons[9].
More often, RPSs invade or surround the unilateral common iliac artery and the
internal and external iliac arteries. In most cases, the internal iliac artery is ligated, and
part of or all the external iliac arteries are resected. The common iliac artery or external
iliac artery is reconstructed with the femoral artery. In our group, one patient
underwent artery reconstruction between the external iliac artery and ipsilateral
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Table 2 Clinicopathological data of the four patients who died

Sex Age Tumor type Pathology DFS (mo)
Case 1 Female 50 Primary UPS 9
Case 2 Male 51 Recurrent LPS 4
Case 3 Male 71 Primary LMS 19
Case 4 Male 54 Recurrent UPS 7

DFS: Disease free survival; UPS: Undifferentiated pleomorphic sarcoma; LPS: Liposarcoma; LMS: Leiomyosarcoma.

Figure 1 Computed tomography images from a case of retroperitoneal invasive fibroma and key steps in surgery. A: The arterial phase of the
computed tomography (CT) scan indicated a massive pelvic mass with a diameter of approximately 20 cm surrounding the right internal iliac artery (white arrow) and
external iliac artery (black arrow); B: The venous phase of the CT scan indicated that the mass surrounded the right common iliac vein and caused compression
occlusion (arrow); C: During surgery, the right femoral artery (white arrow) was dissociated; the blue arrow indicates the mass; D: Artificial vessel reconstruction
between the right common iliac artery (blue arrow) and femoral artery (black arrow) was performed after tumor removal.

superficial femoral artery because of superficial invasion. Contralateral iliac artery
transposition for reconstruction of the common iliac artery has also been studied in
other centers and has achieved good clinical results[10].

Resection of major involved vessels such as the IVC or abdominal aorta is
sometimes necessary for complete oncological clearance[11]. If the abdominal aorta
below the level of the renal artery is involved, the tumor can be removed together with
the abdominal aorta and iliac artery. Nephrectomy can be performed in the context of
normal renal function of the other kidney. However, when the tumor involves the
abdominal aorta above the renal artery level, complete resection is often difficult to
achieve because of the affected celiac trunk or superior mesenteric artery. For the
treatment of invaded veins, partial resection and angioplasty of the renal vein should
be adopted as often as possible. If they are invaded, the common iliac vein and internal
iliac vein can be resected, which will not cause severe postoperative lower limb edema
due to the presence of an adequate collateral vessel network. In the case of iliac vessel
involvement, the close proximity of the vein and artery often requires both venous and
arterial resection to gain local control. Only three patients in our group underwent IVC
partial resection or transection because most tumors were still arterially invasive. The
IVC can be partially excised if it has been invaded or ligated directly if the invasion is
below the renal vein. The need for IVC reconstruction should be assessed according to
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Figure 2 Computed tomography images of a case of myxofibrosarcoma and key steps in the surgery. A: A layer of the arterial phase of the
computed tomography scan indicated a retroperitoneal mass with a diameter of approximately 9 cm surrounding the abdominal aorta (white arrow) and adherent to
the inferior vena cava (red arrow); B: Another layer indicated that the mass surrounded the left common iliac artery (white arrow); C: During surgery, the left external
iliac artery (lower left arrow) and abdominal aorta (upper right arrow) were dissociated; the blue arrow indicates the mass; D: “Y-type” artificial vascular reconstruction
of the abdominal aorta (white arrow), right common iliac artery (black arrow), and left external iliac artery (blue arrow) was performed after tumor removal.
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Figure 3 Differences in blood loss and transfusion volume based on the pattern of iliac artery reconstruction. A: No statistically significant
difference was found in the volume of blood loss between the unilateral and bilateral iliac artery reconstruction groups (P = 0.06); B: The volume of transfused blood
was significantly higher for patients who received bilateral iliac artery reconstruction than for those who received unilateral iliac artery reconstruction (°P < 0.001).
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preoperative imaging, intraoperative findings, and the extent of surgery[12].

The most common intraoperative complication of resection of RPS involving iliac
vessels is hemorrhage. Increased intraoperative bleeding is associated with a poor
prognosis[2]. Herein, no statistically significant difference in blood loss was found
between the unilateral and bilateral iliac arterial reconstruction groups. The volume of
blood transfusion, however, was significantly higher for cases with bilateral arterial
reconstruction than for those with unilateral arterial reconstruction. This result was
mainly due to accurate preoperative evaluation of tumor arterial blood supply,
individualized selection of surgical approach, and effective blood occlusion. Regarding
bilateral artery reconstruction cases, patients with larger tumors were more often
affected by severe anemia than those with smaller tumors, and occlusion of the
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abdominal aorta was more likely to cause unstable blood pressure than occlusion of
other vessels, so a higher volume of intraoperative blood transfusion was needed.

The difficulty of resecting recurrent RPS increases over time, especially for lesions
involving major blood vessels and organs. Recurrent RPS is usually more aggressive
and less differentiated than primary RPS, which results in a worse prognosis. Well-
differentiated liposarcoma (WDLPS) may undergo subtype transition and become
dedifferentiated liposarcoma (DDLPS). It was found that 47.8% (11/23) of patients
with initial WDLPS experienced pathological progression such that their recurrent
tumors were of the DDLPS subtype[13]. Recurrent tumors adhere to blood vessels in a
dense manner, and the original anatomical location is usually slightly different.
Therefore, recurrent tumors are more likely to bleed during surgery than are primary
tumors. Here, we found that the amount of bleeding and the transfusion volume were
significantly increased for patients with recurrence.

Complete or "en bloc" compartmental resection of RPS with involvement of blood
vessels may offer the only chance for cure for those patients who are eligible for
surgery. However, for some highly malignant and recurrent RPSs, such as UPS and
LMS, survival remains poor despite vascular reconstruction. In this group, four
patients died, including one who suffered recurrence, one with primary UPS, and one
with primary LMS (Table 2). Therefore, adjuvant therapies that include radiation and
immunotherapy need to be explored to further improve patient survival.

Combined excision of the organs or structures involved requires a balance between
the expected morbidity and the oncologic benefit. It is debatable whether excision
should be extended to include uninvolved organs adjacent to the primary tumor.
Challenging structures such as the pancreas or the spine, if clinically involved, may
also be removed, but this practice increases morbidity and mortality[14]. If the tumor
invades the iliac vessel and penetrates into pelvic muscle or even bone, an overly
cautious resection may increase the clinical risk and probability of positive
microscopic margins. In such circumstances, a second operation after neoadjuvant
chemoradiotherapy is highly recommended[15].

However, there are some limitations to this retrospective clinical analysis. In large-
sample studies, arterial reconstruction was found to be accompanied by high
postoperative morbidity, such as patency of arteries[16]. Due to the limited sample
size, we only reported one patient with artificial vessel occlusion. Given the short
mean follow-up time and limited sample size, it was impossible to calculate the overall
survival or the local recurrence rate at 3 or 5 years; thus, future studies need to
consider these clinical outcomes.

CONCLUSION

Resection for RPS involving the iliac artery is safe, effective, and practical in a
specialized MDT center that is highly experienced in this complex field of surgery.
Despite the recurrence rate of RPS remaining high, resection combined with vascular
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reconstruction improves the RO or R1 resection rate and results in encouraging
survival for patients who were otherwise considered unresectable. Bleeding control
and adequate blood transfusion affect patient recovery and surgical outcomes to a
certain extent. Members from general surgery, vascular surgery, anesthesiology, blood
transfusion, and intensive care teams should cooperate closely for the treatment of
RPS.

ARTICLE HIGHLIGHTS

Research background

Management of retroperitoneal sarcoma (RPS) involving the iliac artery is challenging
and requires the concerted efforts of MDT members. Complete tumor resection
together with iliac artery reconstruction can confer an outcome advantage for patients.

Research motivation

The retroperitoneal soft tissue tumor MDT of our hospital focuses on the standardized
treatment of retroperitoneal sarcoma and has accumulated considerable experience in
the surgical treatment of major involved vessels. Therefore, many typical cases and
surgeries need to be further summarized and shared to improve the standardized
treatment of RPS.

Research objectives

To summarize the clinicopathological features of patients who received RPS excision
and iliac artery reconstruction and share our surgical experience in the management of
the involved iliac artery.

Research methods

A retrospective analysis of a maintained database consisting of 15 consecutive patients
with RPS invading the iliac artery in our center from July 2004 to June 2020 was
conducted. Information on baseline characteristics, type of vascular reconstruction,
combined number of excised organs, volume of intraoperative blood loss and
transfusion, postoperative pathology, and complications was retrieved.

Research results

Fifteen patients were enrolled in this study and received complete tumor resection
(RO/R1) with iliac artery reconstruction. No serious complications occurred, and there
were no perioperative deaths. Resection with bilateral iliac artery reconstruction
required more intraoperative blood transfusions than resection with unilateral iliac
artery reconstruction. Recurrent cases were more likely to bleed and required more
blood transfusion volume than primary cases. As of January 2021, 11 patients were
alive, and 4 patients had died. Local recurrence occurred in two patients.

Research conclusions

Resection of RPS involving iliac vessels is feasible and effective when performed in
collaboration with members of a multidisciplinary team (MDT) to ensure the best
survival outcomes. Iliac artery oncovascular resection and reconstruction are key to a
successful operation. Adequate blood preparation is important for the successful
completion of surgery. However, for some highly malignant RPSs, survival remains
poor despite vascular reconstruction.

Research perspectives

Additional studies with large samples are needed to calculate survival and recurrence
rates and to analyze related risk factors for patients who undergo tumor resection with
iliac artery reconstruction.
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