Clinical Cases

Baishideng Publishing Group Inc



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 11 Number 36 December 26, 2023

EDITORIAL

8434  Post-trans-arterial chemoembolization hepatic necrosis and biliary stenosis: Clinical charateristics and
endoscopic approach

Cocca S, Carloni L, Marocchi M, Grande G, Bianchini M, Colecchia A, Conigliaro R, Bertani H

MINIREVIEWS
8440  Perioperative nursing care for hip arthroplasty patients with concomitant hypertension: A minireview

Ji CY, Yang LR

ORIGINAL ARTICLE

Retrospective Study

8447  Evaluation of response to gemcitabine plus cisplatin-based chemotherapy using positron emission
computed tomography for metastatic bladder cancer

Oztiirk H, Karapolat I

8458  Functional magnetic resonance imaging study of group independent components underpinning item
responses to paranoid-depressive scale

Stoyanov D, Paunova R, Dichev J, Kandilarova S, Khorev V, Kurkin S

EVIDENCE-BASED MEDICINE

8475  Mendelian randomization provides evidence for a causal effect of serum insulin-like growth factor family
concentration on risk of atrial fibrillation

Lin S, Tang J, Li X, Wu G, Lin YF, Li YF

SYSTEMATIC REVIEWS
8486  Significance of fostering the mental health of patients with diabetes through critical time intervention

Eseadi C, Amedu AN, Aloh HE

META-ANALYSIS

8498  Impact of angiotensin-converting enzyme inhibitors or angiotensin receptor blockers on the mortality in
sepsis: A meta-analysis

Yang DC, Xu J, Jian L, Yu Y

CASE REPORT
8507  Multiple sparganosis spinal infections mainly in the thoracic region: A case report

Wen GJ, Chen J, Zhang SF, Zhou Z8, Jiao GL

WJCC | https://www.wjgnet.com I December 26,2023 | Volumel1l | Issue36 |

Jaishideng®



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 11 Number 36 December 26, 2023

8512  Iatrogenic flexor tendon rupture caused by misdiagnosing sarcoidosis-related flexor tendon contracture as
tenosynovitis: A case report

Yan R, Zhang Z, Wu L, Wu ZP, Yan HD

8519  Cholecystoenteric fistula in a patient with advanced gallbladder cancer: A case report and review of
literature

Wang CY, Chiu SH, Chang WC, Ho MH, Chang PY

8527  Intraperitoneal hyaline vascular Castleman disease: Three case reports

Gao JW, Shi ZY, Zhu ZB, Xu XR, Chen W

8535 Iris metastasis from clear cell renal cell carcinoma: A case report

Wang TT, Chen XY, Min QY, Han YZ, Zhao HF

8542  Spinal cord infarction attributed to SARS-CoV-2, with post-acute sequelae of COVID-19: A case report
Oleson CV, Olsen AC, Shermon S

8551 Spontaneous gastric hematoma as a rare cause of acute abdomen: A case report

Budimir I, Zulec M, Eljuga K, Zidak M, Lisek V

8557 LiNA OperaScope™ for microwave endometrial ablation for endometrial polyps with heavy menstrual

bleeding: A case report
Kakinuma K, Kakinuma T, Ueyama K, Shinohara T, Okamoto R, Yanagida K, Takeshima N, Ohwada M

8563  Colonoscopy-induced acute appendicitis: A case report

Song XL, Ma JY, Zhang ZG

8568  Post-laparotomy heterotopic ossification of the xiphoid process: A case report

Lee SS

8574  Balloon displacement during caesarean section with pernicious placenta previa: A case report

Gu DF, Deng C

8581  Synchronous carotid endarterectomy and coronary artery bypass graft: Four case reports

AlGhamdi FK, Altoijry A, AlQahtani A, Aldossary MY, AlSheikh SO, Igbal K, Alayadhi WA

8589  Intraoperative cardiogenic shock induced by refractory coronary artery spasm in a patient with
myasthenia gravis: A case report

Hsu CW, Chang CC, Lin CS

8595  Effects of video game-based therapy in an adolescent with cerebral palsy: A case report

Mohd Igbal HA, Ho WS, Zanudin A, Hisham H, Mohd Nordin NA

LETTER TO THE EDITOR

8603  Lyophilized recombinant human brain natriuretic peptide: A promising therapy in patients with chronic
heart failure

Kourek C, Briasoulis A, Giamouzis G, Skoularigis J, Xanthopoulos A

Guieidenge WICC | https://www.wjgnet.com I December 26,2023 | Volumel1l | Issue36 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 11 Number 36 December 26, 2023

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Marco Infante, MD, PhD, Adjunct Professor,
UniCamillus, Saint Camillus International University of Health Sciences, Rome 00131, Italy.
marco.infante@unicamillus.org

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,
Reference Citation Analysis, China Science and Technology Journal Database, and Superstar Journals Database.
The 2023 Edition of Journal Citation Reports® cites the 2022 impact factor (IF) for W]CC as 1.1; IF without journal
self cites: 1.1; 5-year IF: 1.3; Journal Citation Indicator: 0.26; Ranking: 133 among 167 journals in medicine, general
and internal; and Quartile category: Q4.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Zi-Hang Xu; Production Department Director: Xiang Ii; Editorial Office Director: Jin-Iei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https:/ /www.wignet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2307-8960 (online) https:/ /www.wijgnet.com/bpg/Gerlnfo/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.wijgnet.com/bpg/Getlnfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Bao-Gan Peng, Salim Surani, Jerzy Tadeusz Chudek, George Kontogeorgos, | https://www.wignet.com/bpg/gerinfo/208

Maurizio Serati

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
December 26, 2023 https:/ /www.wignet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2024 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2023 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

JBaishideng®

WJCC | https://www.wjgnet.com 111 December 26,2023 | Volume1l | Issue36 |



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.v11.i36.8568

World Journal of
Clinical Cases

World | Clin Cases 2023 December 26; 11(36): 8568-8573

ISSN 2307-8960 (online)

CASE REPORT

Post-laparotomy heterotopic ossification of the xiphoid process: A

case report

Seung Soo Lee

Specialty type: Medicine, research
and experimental

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

Peer-review model: Single blind

Peer-review report’s scientific
quality classification

Grade A (Excellent): 0

Grade B (Very good): 0
Grade C (Good): C

Grade D (Fair): 0

Grade E (Poor): 0

P-Reviewer: Augustin G, Croatia

Received: October 16, 2023
Peer-review started: October 16,
2023

First decision: November 21, 2023
Revised: November 24, 2023
Accepted: December 13, 2023
Article in press: December 13, 2023
Published online: December 26,
2023

Jaishideng®

WJCC | https://www.wjgnet.com

Seung Soo Lee, Department of Surgery, Kyungpook National University Hospital, Daegu
41944, South Korea

Seung Soo Lee, Department of Surgery, School of Medicine, Kyungpook National University,
Daegu 41944, South Korea

Corresponding author: Seung Soo Lee, MD, PhD, Associate Professor, Surgical Oncologist,
Department of Surgery, Kyungpook National University Hospital, 130 Dongdeok-ro, Jung-gu,
Daegu 41944, South Korea. peterleess@knu.ac.kr

Abstract

BACKGROUND

Heterotopic ossification (HO) represents all types of extraskeletal ossification in
the body. It occurs in various areas, including the skin, subcutaneous tissue,
muscle, and joints. Surgical excision is recommended for symptomatic HO.
Postoperative radiotherapy, oral nonsteroidal anti-inflammatory drugs, and
topical sealants, such as bone wax, have been recommended as preventive
measures. As HO is rare in occurrence, these recommendations are based on
personal experiences, and there is a lack of information on individualized
treatments depending on its location.

CASE SUMMARY

A 62-year-old male was admitted for symptomatic HO along a laparotomy scar.
Surgical excision was performed for an 11 cm-sized ossification originating from
the xiphoid process, and bone wax was applied to the excisional margin.
However, the surgical wound failed to heal. After several weeks of saline-soaked
gauze dressing, delayed wound closure was performed. The patient was finally
discharged eight weeks after the excision. Because HO can occur in various areas
of the body, a treatment strategy that may be effective for some may not be for
others. Bone wax has been used as a topical sealant over excisional margins in the
shoulder, elbow, and temporomandibular joints. However, in our case, its
application on an abdominal surgical wound delayed its primary healing
intention. The valuable lesson was that, when choosing a treatment method for
HO based on available research data, its location must be considered.

CONCLUSION
Complete excision should be the priority treatment option for symptomatic HO
along the laparotomy scar. Bone wax application is not recommended.
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Core Tip: Heterotopic ossification (HO) represents all types of extraskeletal ossification, and occurs in various areas,
including the skin, muscle, and joints. There are some suggested treatment and preventive approaches for symptomatic HO,
which include surgical excision and preventive measures such as postoperative radiotherapy, oral nonsteroidal anti-inflam-
matory drugs, and topical sealants (bone wax). However, these recommendations are based on personal experiences limited
to HO in certain locations. It is important to individualize our treatment approaches depending on its location. For
symptomatic HO along the laparotomy scar, complete surgical excision should be the priority treatment option, and bone
wax application is not recommended.

Citation: Lee SS. Post-laparotomy heterotopic ossification of the xiphoid process: A case report. World J Clin Cases 2023; 11(36):
8568-8573

URL: https://www.wjgnet.com/2307-8960/full/v11/i36/8568.htm

DOI: https://dx.doi.org/10.12998/wjcc.v11.i36.8568

INTRODUCTION

Heterotopic ossification (HO) refers to the formation of trabecular bone outside the usual skeletal system[1,2]. Therefore,
all extraskeletal bone formation in various areas of the body, including the skin, subcutaneous tissue, muscle, joints, and
mesentery are included in this uncommon clinical entity[3,4]. As much as it covers all extraskeletal bone formation
throughout the body, a wide range of factors contribute to each occurrence. Some of the most mentioned associated
factors are trauma, burns, arthroplasty, and abdominal surgery[1,5]. As HO is highly associated with an external insult,
the concern is higher in military settings where a high incidence of HO in combat-injured patients has been reported|[2].

HO has been reported in various sites of the human body, and some hypotheses have been presented for its
pathogenesis[6]. The generally recommended treatment for symptomatic HO has been selective surgical excision[2,7].
Some cases have been treated with open resection[8,9], and others, especially cases of HO in the joints, have been treated
with arthroscopy[1]. Regardless of the HO site, recurrence has always been a concern for surgeons, and some preventive
measures, such as postoperative radiotherapy[10], oral nonsteroidal anti-inflammatory drugs (NSAIDs)[11], and topical
sealant (bone wax) over the osteotomy plane[1,7,12], have been recommended.

We experienced a case of symptomatic HO along a laparotomy scar following gastrectomy for gastric cancer. To search
for the best treatment options, we vigorously reviewed the previous reports that were available at the time. While
realizing that HO is a collective term representing all types of extraskeletal ossifications, we found a lack of information
stating the need for individualizing our treatment efforts depending on the HO location. Our choice of treatment, which
was a combination of surgical excision and the application of bone wax, did not turn out to be the best option.

CASE PRESENTATION

Chief complaints
A 62-year-old Asian man complained of persistent difficulties in bending his waist forward for six months.

History of present illness

The patient underwent a curative surgery for gastric cancer about a year earlier and had been making routine visits to our
outpatient department for regular surveillance. After the gastrectomy, he continued to display a tendency toward
excessive anxiety about his health. He kept complaining about memory loss, hair loss, and constipation, which were
somewhat different from the usual postgastrectomy complaints, such as diarrhea, nausea, vomiting, and other
gastrointestinal symptoms. Four months after the gastrectomy, he started complaining of stiffness along the surgical scar
but received little medical attention at the time. The symptoms worsened over the next two months, and the patient
started experiencing difficulties in bending his waist forward. The patient had a normal weight (62.7 kg) and body mass
index (20.9 kg/m?). Postgastrectomy weight loss was minimal (weight loss of 1.3 kg). There were no signs of cancer
recurrence.

History of past illness

The patient underwent distal subtotal gastrectomy, D2 lymphadenectomy, and Billroth II anastomosis for gastric cancer a
year earlier. He did not undergo adjuvant chemotherapy as the surgical specimen confirmed stage I cancer according to
the 8" edition of the Union for International Cancer Control classification. The patient had no history of smoking, alcohol

WJCC | https://www.wjgnet.com 8569 December 26,2023 | Volumel1l | Issue36 |

Jaishideng®


https://www.wjgnet.com/2307-8960/full/v11/i36/8568.htm
https://dx.doi.org/10.12998/wjcc.v11.i36.8568

Lee SS. Post-laparotomy HO

abuse, or previous illnesses except for well-controlled hypertension and type 2 diabetes.

Personal and family history
The patient had no significant personal or family history.

Physical examination

The vital signs were unremarkable. Abdominal physical examination revealed no distension or rigidity. Bowel sound was
normal. There was a firm, fixed palpable mass along the surgical incision that was about 10 cm in size. There was no pain
or tenderness.

Laboratory examinations
Routine blood and urine analysis results were normal. Serum tumor markers including carcinoembryonic antigen and
carbohydrate antigen 19-9 were normal with 3.4 ng/mL and 21.4 U/mL, respectively.

Imaging examinations

An abdominal computerized tomography (CT), taken for 6-mo postgastrectomy surveillance, revealed a 10 cm-sized
ossification along the surgical incision (Figure 1). The latest CT, taken for 1-year postgastrectomy surveillance just before
the admission, confirmed an 11 cm-sized ossification along the surgical incision.

FINAL DIAGNOSIS

Based on the patient’s medical history, physical examination, and CT findings, the final diagnosis was HO, originating
from the xiphoid process.

TREATMENT

Surgery for symptomatic HO was performed under general anesthesia. At laparotomy, an 11 cm-sized ossification,
originating from the xiphoid process, was noticed between the linea alba and preperitoneal adipose layer (Figure 2). The
structure was densely adhered to the surrounding tissue. After careful dissection of the adhered tissue and separation of
the bony attachment at the xiphoidal end, we completely removed the structure. As an extra precaution for bone
hemostasis and HO recurrence, bone wax was applied to the excisional margin. The surgical wound was closed layer by
layer.

OUTCOME AND FOLLOW-UP

Histological examination of the surgical specimen confirmed HO. However, there was extensive discharge from the
surgical wound over the following two weeks. The nature of the discharge slowly changed from serous to turbid, and we
decided to open the surgical wound. The wound was somewhat waxy, and massive wound irrigation was performed.
After three weeks of applying saline-soaked gauze dressings, delayed wound closure was performed, and the patient was
finally discharged eight weeks after the HO excision. He underwent a follow-up CT two years postgastrectomy, which
was about a year after the HO excision, and there were no signs of recurrence (Figure 3).

DISCUSSION

HO is rare and, yet, broad in that it represents all types of extraskeletal ossifications in the body. Therefore, depending on
its location, a treatment strategy that may be effective for some may not be for others. An extensive literature search led
us to the application of bone wax along the laparotomy scar following surgical HO excision. However, this turned out to
be a grave misapplication of our treatment efforts.

Two pathogenesis hypotheses for the HO of abdominal scar tissue have been suggested[6]. The first and more favored
hypothesis is an aberrant inflammatory process in wound healing, leading to the differentiation of mesenchymal stromal
cells into osteoblasts. This is highly favored in those with HO located at a distance from the adjacent bone. The second
hypothesis emphasizes the iatrogenic spillage of periosteal cells from the adjacent bone during surgery. In our case, HO
was connected with the xiphoid process, and we could not exclude the possibility of the iatrogenic spillage of periosteal
cells from the xiphoid process.

Whatever the pathogenesis hypothesis, surgical excision has been recommended for symptomatic HO. Our literature
search delved deeper into HO prevention. The search returned some recommendations for preventing HO recurrence,
and bone wax was one of them. Bone wax is a nonabsorbable substance composed of beeswax and petroleum jelly, and
has been used to achieve hemostasis after bone resection[13]. While it functions as a mechanical barrier to stop bleeding,
using it to suppress bone formation in the resection surface has also been reported[14]. Despite concerns about a chronic

WJCC | https://www.wjgnet.com 8570 December 26,2023 | Volumel1l | Issue36 |

Jaishideng®



Lee SS. Post-laparotomy HO

DOI: 10.12998/wjcc.v11.i36.8568 Copyright ©The Author(s) 2023.

Figure 1 Computerized tomography images showing heterotopic ossification (arrow). A: A 10 cm-sized ossification was located along the
laparotomy scar six months after surgery; B: A slight increase in size was observed one year after surgery.
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Figure 2 Excision of heterotopic ossification. A: The structure originated from the xiphoid process, extending inferiorly along the midline of the abdomen; B:
The 11 cm-sized ossification was excised completely; C: Bone wax was applied to the excisional margin.
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Figure 3 An abdominal computerized tomographic scan, taken one year after excision, showing no sign of recurred heterotopic
ossification.

inflammatory reaction following the intraarticular use of bone wax[15], bone wax has been used as a topical sealant to
prevent HO in shoulders[1], temporomandibular joints[7], and elbows[12].

Besides bone wax, postoperative radiotherapy and oral NSAIDs have been recommended as feasible preventive
measures for HO[10,11]. However, we chose none of these because they are highly associated with gastrointestinal
symptoms[16,17]. Gastric cancer survivors are known to experience gastrointestinal symptoms for years after surgery
[18]. Our patient underwent distal subtotal gastrectomy a year earlier and was not free of gastrointestinal symptoms.
Therefore, the clinical application of either radiotherapy or oral NSAIDs would have exacerbated postgastrectomy
symptoms.

After much deliberation, we decided to use bone wax. Unfortunately, the outcome was an eight-week-long hospital
stay and additional surgery for delayed wound closure. The application of bone wax on the abdominal surgical wound
delayed its primary healing intention. A previous study reported the clinical use of bone wax in dermatologic surgery by
exploiting such a distinguishing trait[19]. Bone wax has been used to cover deep tissue defects and create an ideal
occlusive environment for secondary healing intention. In our case, our efforts to prevent HO recurrence left the surgical
wound in a condition that was suitable only for secondary healing intention.

Complete excision may be a sufficient management strategy for HO along a laparotomy scar. We eventually made
huge efforts to remove the bone wax as much as possible by massive wound irrigation and repeated cleansing with wet
gauze, and there was no sign of recurrence after a year. Nevertheless, uncertainty regarding the remaining bone wax and
its implication on HO prevention is a limitation of this finding. The strength would be sharing the valuable lesson that we
need to be very careful about choosing a treatment method for HO using available research data and treatment should be
individualized depending on the HO location. Previous reports suggesting the beneficial effect of bone wax against HO
recurrence have focused on HO in joints[1,7,12]. Our effort of applying bone wax to an abdominal wound could have
failed because we did not realize the distinction in treatment between different areas.

CONCLUSION

In conclusion, HO represents all types of extraskeletal ossifications in the body, and treatment approaches must be
individualized depending on the surroundings. Complete surgical excision should be the priority treatment option for
HO along a laparotomy scar, and the application of bone wax is not recommended.
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