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Case Report

Diagnosis and management of intercostal intramuscular hemangioma: an updated review
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Abstract
Background
Intramuscular hemangioma (IMH) is an uncommon type of hemangioma, and primary IMH of the intercostal muscle is even rarer. Only a few reports describe IMH of the intercostal muscle, and there are no review articles on this topic. We report our experience with a younger female patient, who underwent video-assisted thoracic surgery with tumor resection and review the previous literatures of intercostal IMH.

Case presentation
An asymptomatic 17-year-old woman showed a 29-mm, homogeneous, intrathoracic nodule in the left chest wall, attached to the second and third ribs on computed tomography. We performed exploratory thoracoscopic surgery and the tumor was excised without surrounding rib resection. Histopathologic examination of the surgical specimen revealed proliferation of small blood vessels within the surrounding striated muscle, leading to the diagnosis of intercostal IMH. The surgical margin was negative. The patient’s postoperative course was uneventful, and there has been no evidence of recurrence for more than 18 months after surgery.

Conclusions
We describe a case of intercostal IMH, who received tumor resection with clear excision margin without surrounding rib resection. Preoperative diagnosis is challenging due to its rarity, but intercostal IMH should be recalled as a differential diagnosis of chest wall tumor. Tumor excision without surrounding rib resection is acceptable for intercostal IMH, when there is a good possibility of achieving negative surgical margin.
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Background
Intramuscular hemangioma (IMH) is an uncommon type of hemangioma, and primary IMH of the intercostal muscle is even rarer. Only a few reports describe IMH of the intercostal muscle, and there are no review articles on this topic.
We describe herein our experience with a younger female patient with IMH arising from the intercostal muscle, who underwent video-assisted thoracic surgery with tumor resection; we were able to achieve negative margin without resecting the surrounding ribs. We also provide a review of the English-language literature on the subject of intercostal IMH, to elucidate the clinicopathological characteristics.
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Fig. 1Preoperative radiological imaging. a: Chest radiography shows an abnormal shadow in the left upper lung field, representing the extrapleural sign (white arrow). b: Chest computed tomography shows a 29-mm nodule in the left second intercostal space (white arrow)



Case presentation
An asymptomatic 17-year-old woman was referred to our institution when an abnormality on chest radiography was noted during her routine medical check-up. The x-ray showed a nodular shadow at the left upper lung field (Fig. 1a). Chest computed tomography revealed a 29-mm, homogeneous, intrathoracic nodule in the left chest wall, attached to the second and third ribs (Fig. 1b). At this stage, we suspected a neurogenic tumor but we decided to perform exploratory surgery because of the possibility of malignancy without additional close examination, according to the patient’s and her family’s intention.
Table 1Prior English-language reports of intercostal intramuscular hemangiomas: patient characteristics


	Source
	Age,
y
	Sex
	Localization
	Size,
cm
	Relation to
rib cage
	Correct preoperative diagnosis
	Resection including the surrounding ribs
	Pathological classification
	Follow-up, mo
	Recurrence

	Winchester,
19925)
	39
	F
	Right
fifth
	5.0
	Inside
	No
	Yes
	Small vessel
	unknown
	unknown

	Ono,
19966)
	33
	M
	Right
fourth
	9.5
	Inside
	No
	No
	Mixed
	36
	None

	Kara,
20007)
	46
	M
	Right
second
	4.0
	Inside
	No
	No
	Large vessel
	48
	None

	Yonehara,
20008)
	33
	M
	Left
sixth
	5.0
	Outside
	No
	Yes
	Small vessel
	60
	None

	Kubo,
20049)
	27
	M
	Right
seventh
	5.5
	Outside
	Yes
	Yes
	Large vessel
	6
	None

	Ulku,
201010)
	11
	F
	Right
nineth-eleventh
	8.5
	Outside
	Yes
	Yes
	Large vessel
	6
	None

	Elbawab,
201911)
	14
	M
	Right
fifth
	6.5
	Inside
	No
	Yes
	Large vessel
	6
	None

	Dantis,
202112)
	18
	M
	Left
seventh
	4.2
	Outside
	No
	No
	Large vessel
	12
	None

	This case,
2022
	17
	F
	Left
second
	2.9
	Inside
	No
	No
	Small vessel
	18
	None


F: female; M: male
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Fig. 2Intraoperative findings a: The uneven solid tumor is arising from the left second intercostal space. b: The surrounding parietal pleura was incised. c: The tumor was detached from the intercostal muscles. d: Macroscopic findings of surgical specimen
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Fig. 3Histopathological findings of surgical specimen. Hematoxylin-eosin staining reveals proliferation of small blood vessels (a). Tumor cells are positive for CD31 (b) and CD34 (c). Immunostaining of Ki-67 shows a low proliferative rate (< 1%) (d)
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Fig. 4Management flow chart of intercostal intramuscular hemangioma. †If the tumor is suspected to be intercostal intramuscular hemangioma, fine-needle biopsy could be considered, but the risk of bleeding should be noted. ‡Video-assisted thoracic surgery and robot-assisted thoracic surgery are included. IMH: intramuscular hemangioma


Three-port video-assisted thoracic surgery was performed using single-lung ventilation, with the patient in the right lateral decubitus position. Skin incisions of 5-mm were made in the second and fourth intercostal space along the anterior axillary line and a 10-mm skin incision was made in the sixth intercostal space along the middle axillary line. The uneven, solid tumor was visualized in the second intercostal space (Fig. 2a). The mass was encapsulated and well-defined under the parietal pleura. There was no visible rib invasion and the tumor could be detached by parietal pleural incision (Fig. 2b). However, the tumor had penetrated the intercostal muscle (Fig. 2c). The intercostal vessels were first excised to reduce bleeding. Thereafter, we dissected the tumor using an ultrasonic scalpel, together with the surrounding intercostal muscle and nerve, to achieve a sufficient margin of excision (Fig. 2d). Because rapid histopathologic diagnosis did not show obvious malignant findings, the surgery was completed without additional resection of the surrounding tissues.
Histopathologic examination of the surgical specimen revealed negative surgical margin and proliferation of small blood vessels within the surrounding striated muscle using hematoxylin-eosin staining (Fig. 3a). Tumor cells were positive for CD31 (Fig. 3b) and CD34 (Fig. 3c). Immunostaining of Ki-67 showed a low proliferative rate (< 1%) (Fig. 3d). The final diagnosis was small-vessel type IMH. The patient’s postoperative course was uneventful, and there has been no evidence of recurrence for more than 18 months after surgery.

Discussion
The IMH subtype accounts for 0.7% of all hemangiomas [1]. Most patients with IMH are younger than 30 years of age [2], and there is no difference in incidence between male and female patients [3]. The tumor is benign and generally regarded as congenital [1], although it is also suggested that trauma may participate in its pathogenesis [2]. Considering that our patient was young and had no history of trauma, we assume this lesion was congenital. Regarding the management of intercostal IMH, surgical resection is indicated when accompanied by symptoms, when there is a tendency toward enlargement, or when malignancy cannot be ruled out, but follow-up can be considered without these findings (Fig. 4).
In the present study, hematoxylin-eosin staining of the surgical specimen revealed proliferation of small blood vessels, but expression level of Ki-67, proliferation index marker, was low (< 1%). In addition to these, positive immunostaining for CD31 and CD34, blood vessel markers, led to the diagnosis of IMH. Hemangioma is classified into 3 types: small vessel, large vessel, and mixed [4]. Our patient had small-vessel IMH.
IMH is frequently found in the muscles of the upper and lower extremities; intercostal IMH represents 1.2–1.4% of all IMH diagnoses [2, 3]. We identified 8 published articles in which patients were pathologically diagnosed with either intercostal IMH or hemangioma originating in the intercostal muscle (Table 1) [5–12]. In these articles, the mean age at surgery was 27.6 years (range, 11–46 years), and there were only 2 female patients. Most cases had lesions on the right side (75%). The mean tumor size was 6.0 cm (range, 4.0-9.5 cm). Intercostal IMH protruded outward from the ribcage in 4 patients and inward from the ribcage in 4. A correct preoperative diagnosis was made in 2 patients. All patients underwent surgery: 5 underwent extended excision of the tumor with resection of the surrounding ribs, and 3 underwent tumor excision without rib resection. The pathological classification of IMH was as follows: large vessel (n = 5), small vessel (n = 2), and mixed (n = 1). The postoperative course was uneventful in all patients. Of the 7 patients whose postoperative follow-up examinations were discussed, the mean follow-up period was 24.9 months (range, 6–60 months), and no patients had evidence of recurrence during follow-up. Compared with the cases in previous intercostal IMH reports, in the present case, the lesion was discovered at a relatively younger age and the tumor was smaller, which supports the hypothesis that the lesion in this report was congenital.
The preoperative diagnosis of IMH is challenging due to the rarity of this tumor type. One researcher found that a correct preoperative diagnosis was made in only 19% of 335 patients [3]. If the tumor is suspected to be IMH, fine-needle biopsy could be considered, but the risk of bleeding should be noted. The differential diagnosis of chest wall tumor varies widely and includes following diseases: neurogenic tumor, bone tumor, lipoma, desmoid tumor, elastofibroma dorsi, in addition to IMH [13–19]. Extended resection that includes the surrounding tissues could be considered desirable, based on a single report noting that 18% of 76 patients suffered local recurrence after surgical resection [4]. However, other reports note the absence of recurrence after tumor resection with a sufficient margin, even if the surrounding ribs are left intact [6, 7, 12], indicating the possibility of omitting surrounding rib resection if there is no visible involvement of the ribs and the tumor could be detached by parietal pleural incision. For tumor resection of intercostal IMH, thoracoscopic surgery, including video-assisted thoracic surgery and/or robot-assisted thoracic surgery, can be considered. We decided our operative method based on the following factors: size, location and invasiveness of the tumor, and the influence on patient’s appearance and/or function. Our patient was a younger woman with a relatively small, well-defined tumor. We felt confident that we could achieve negative margin and therefore decided against additional excision. We set up a strict follow-up schedule for our patient.

Conclusion
We describe a case of IMH arising from the intercostal muscle, who received tumor resection with clear excision margin instead of resection of surrounding ribs, and review the previous literatures of IMH of the intercostal muscle. Preoperative diagnosis is challenging due to its rarity, but intercostal IMH should be recalled as a differential diagnosis of chest wall tumor. Tumor excision without surrounding rib resection is acceptable for IMH lesion of the intercostal muscle when there is a good possibility of achieving negative surgical margin.

Acknowledgements
Not applicable.

Authors’ contributions
TO had conception of the work and drafted the manuscript. YS substantively revised the manuscript. EK and HH were major contributors in interpretation of radiological findings. TN was a major contributor in interpretation of pathological findings. All authors read and approved the final version of the manuscript and agreed both to be personally accountable for the author’s own contributions and to ensure that questions related to the accuracy or integrity of any part of the work, even ones in which the author was not personally involved, are appropriately investigated, resolved, and the resolution documented in the literature.

Funding
The authors have not received any funding for this study.

Data Availability
The datasets supporting the conclusions of this article are included within the article.

Declarations
Ethics approval and consent to participate
All methods were performed in accordance with the Declaration of Helsinki. The ethical committee of Tokyo Women’s Medical University approved this study (#2021 − 0182, 2/8/2022), and written informed consent for participation of this case report was obtained from the patient’s parent.

Consent for publication
Written informed consent for publication of this case report was obtained from the patient’s parent.

Competing interests
The authors declare no competing interests.


List of Abbreviations
	IMH
	Intramuscular hemangioma




References
	1.
Watson WL, McCarty WD. Blood and lymph vessel tumors: a report of 1056 cases. Surg Gynecol Obstet. 1940;71:571–88.

	2.
Scott JE. Haemangiomata in skeletal muscle. Br J Surg. 1957;44:496–501.CrossrefPubMed

	3.
Shallow TA, Eger SA, Wagner FB. Primary hemangiomatous tumors of skeletal muscle. Ann Surg. 1944;119:700–40.CrossrefPubMedPubMedCentral

	4.
Allen PW, Enzinger FM. Hemangioma of skeletal muscle. An analysis of 89 cases. Cancer. 1972;29:8–22.CrossrefPubMed

	5.
Winchester DJ, Victor TA, Fry WA. Intercostal hemangioma presenting as a chest wall tumor. Ann Thorac Surg. 1992;54:145–6.CrossrefPubMed

	6.
Ono N, Yokomise H, Inui K, Wada H, Hitomi S. Intercostal hemangioma. Thorac Cardiovasc Surg. 1996;44:324–5.CrossrefPubMed

	7.
Kara M, Dikmen E, Dizbay Sak S, Kavukçu S. Intercostal arteriovenous hemangioma. Eur J Cardiothorac Surg. 2000;18:622–4.CrossrefPubMed

	8.
Yonehara Y, Nakatsuka T, Ichioka I, Takato T, Matsumoto S, Yamada A. Intramuscular haemangioma of the anterior chest wall. Br J Plast Surg. 2000;53:257–9.CrossrefPubMed

	9.
Kubo M, Moriyama S, Nogami T, Kunitomo T, Nawa S. Intercostal hemangioma. Jpn J Thorac Cardiovasc Surg. 2004;52:435–8.CrossrefPubMed

	10.
Ulku R, Onat S, Avci A, Ozmen CA. Resection of intercostal hemangioma with involved chest wall and ribs: in an 11-year-old girl. Tex Heart Inst J. 2010;37:486–9.PubMedPubMedCentral

	11.
Elbawab H, Alreshaid F, Hashem T, Alnasser A, Husain R, Aljehani Y. Intercostal hemangioma: case report of a rare chest wall tumor in childhood. Int J Surg Case Rep. 2019;60:319–22.CrossrefPubMedPubMedCentral

	12.
Dantis K, Kashyap Y, Raju A, Bhardwaj S. Intercostal muscle cavernous haemangioma: a chest wall Pandora’s box. Eur J Case Rep Intern Med. 2021;8:002248.PubMedPubMedCentral

	13.
Yamaguchi M, Yoshino I, Fukuyama S, Osoegawa A, Kameyama T, Tagawa T, et al. Surgical treatment of neurogenic tumors of the chest. Ann Thorac Cardiovasc Surg. 2004;10:148–51.PubMed

	14.
Ozan E, Akincioglu E, Kaplan T, Atac GK. Extraordinary presentation of Elastofibroma Dorsi after a Thoracotomy Procedure. J Natl Med Assoc. 2018;110:428–30.PubMed

	15.
Ong Q, Wong J, Sinha S, Kejriwal N. Desmoid fibromatosis of the chest wall. Respirol Case Rep. 2018;6:e00310.CrossrefPubMedPubMedCentral

	16.
Huang H, Ning C, Pan Y. Giant cavernous hemangioma of the eleventh rib. J Cardiothorac Surg. 2019;14:95.CrossrefPubMedPubMedCentral

	17.
Yuan H, Lei H, Gu P, Ma L, Qiu L. A rare case of Extramedullary multiple myeloma presenting as masses on the breast and chest Wall Complicated with Sjogren’s syndrome. Int J Gen Med. 2021;14:51–5.CrossrefPubMedPubMedCentral

	18.
Jang HJ, Choi BH, Park SO. A rare case of chest wall lipoma growing into the pleural cavity: a case report. J Cardiothorac Surg. 2021;16:197.CrossrefPubMedPubMedCentral

	19.
Haseli S, Mansoori B, Shafiei M, Shomal Zadeh F, Chalian H, Khoshpouri P et al. A review of Posteromedial Lesions of the chest wall: what should a chest radiologist know? Diagnostics (Basel). 2022;12:301.



Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/images/13019_2023_2328_Fig9_HTML.png
Chest wall tumor Image inspection =
suspect of intercostal IMH histopathologic examination’

|

Yes
Symptomatic
l\\»
Yes
Enlargement
l\.‘
l)(\\\ll)llll) of Yes
malignancy
1\.»
. Surgical
Follow-up VT
mtervention
[umor
rib mvasion
No I Yes
+ i
Thoracoscopic Open chest

suargery: surgery






OEBPS/images/13019_2023_2328_Fig1_HTML.png





OEBPS/navigation.xhtml

    
      Contents


      
        		Diagnosis and management of intercostal intramuscular hemangioma: an updated review


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/images/13019_2023_2328_Fig3_HTML.png





OEBPS/images/13019_2023_2328_Fig2_HTML.png





OEBPS/css/sidebar.gif





