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CASE REPORT

A case of multiple median sternotomy 
for infection and expanding hematoma in 10 
years
Tomohiro Nakajima1*   , Yutaka Iba1, Tsuyoshi Shibata1 and Nobuyoshi Kawaharada1 

Abstract 

Background  After a median sternotomy, mediastinitis may develop, necessitating reopening of the chest. Rarely, 
reoperation due to hematoma after cardiovascular surgery is experienced. In the present case, we experienced 
a patient who initially had mediastinitis, but later developed a chronic hematoma and underwent multiple surgeries.

Case presentation  The patient was a 40-year-old man who underwent aortic valve replacement for a bicuspid aortic 
valve and a graft for a dilated ascending aorta. Postoperatively, he developed hematoma in the anterior mediastinum 
on multiple occasions with repeated episodes of infection that required multiple median sternotomies.

Conclusions  We reported our experience with a rare case of multiple median sternotomies. In the early stage, medi-
astinitis due to infection was observed, and in the late stage, mediastinal dilatation due to hemorrhage was observed.
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Background
The patient was a 40-year-old man who underwent aortic 
valve replacement for a bicuspid aortic valve and a graft 
for a dilated ascending aorta. Postoperatively, he devel-
oped hematoma in the anterior mediastinum on mul-
tiple occasions with repeated episodes of infection that 
required multiple median sternotomies. This rare case is 
reported in view of the difficulties encountered in diag-
nosis and treatment.

Case presentation
We often encounter infection in an ascending aortic 
graft, which is difficult to treat. The reason is that an 
infection of the ascending aorta requires reoperation 
for artificial vessel replacement, aortic mesh filling, and 

long-term antibiotic therapy, which can be fatal if not 
effective. This report describes a case of mediastinitis one 
year after ascending aorta graft surgery. Postoperatively, 
the patient developed mediastinal hematoma on multiple 
occasions that was difficult to diagnose and entailed mul-
tiple median sternotomies. In this report, we summarize 
this rare case and the relevant literature.

The patient was a 40-year-old otherwise healthy man 
who was found to have a heart murmur on physical 
examination. Before the first surgery, he had NYHA2 
heart failure symptoms due to aortic regurgitation. The 
diameter of the ascending aorta was 50mm. Echocardi-
ography confirmed a bicuspid aortic valve with severe 
aortic regurgitation and dilatation of the ascending aorta, 
both of which were considered indications for surgery. 
He underwent aortic valve replacement with a 23-mm 
SJM Regent mechanical valve and repair of the ascending 
aorta using a 26-mm Gelweave graft at another hospital 
(operation 1). The patient was discharged from hospital 
without any problems and followed up as an outpatient.

One year later, he presented with a fever of 38°C, a 
white blood cell count of 10,300/μL, and a C-reactive 
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protein level of 18.3 mg/dL. CT showed mediastinitis 
(Fig.  1A). A blood culture revealed methicillin-resistant 
Staphylococcus aureus (MRSA). We performed a redo 
ascending aortic replacement and aortic valve replace-
ment (operation 2). Prior to re-sternal median incision, 
the femoral arteriovenous vein was exposed. The next 
day, we confirmed hemostasis and performed omen-
topexy around the ascending graft (operation 3) (Fig. 1B). 
The patient was discharged from hospital without any 
problems. In POY 3, a computed tomography (CT) scan 
showed that the mediastinum was not filled (Fig. 1C). The 
mediastinum was found to be filled with greater omen-
tum, but there was still space for fluid to accumulate 
there. A further CT scan obtained in POY 4 showed fluid 
retention around the ascending aortic graft (Fig.  1D), 
which was considered to be a seroma. The surrounding 
tissue was removed (operation 4).

The patient was ambulatory and did well thereafter. 
A CT scan obtained in POY 6 (Fig. 2A) showed fluid in 
the tissue around the graft but no signs of infection, and 
follow-up was continued. In POY 7, more fluid was found 
in the tissue around the graft (Fig. 2B), and fluid around 
the ascending aorta was compressing the heart. The left 

atrium was compressed, resulting in poor pulmonary 
venous return and decreased oxygenation. Airway com-
pression was expected during induction of general anes-
thesia. After induction of general anesthesia, ECMO 
was immediately administered, and then, the chest was 
opened to remove the hematoma around the ascending 
aorta, which stabilized general oxygenation and hemo-
dynamic status. Oozing was noted in the operation, indi-
cating that the graft had failed; the graft was replaced 
with a 26-mm Triplex, and the patient was stable there-
after (Fig.  2C) (operation 5). The oozing ran the entire 
length of the artificial graft from the black line. Since the 
oozing was from the entire length of the artificial ves-
sel, it was impossible to repair and had to be replaced. 
Two months later, fluid retention was again observed 
around the ascending aorta (Fig. 2D), and a diagnosis of 
expanding hematoma was made. After a further week, 
the hematoma capsule was removed (operation 7), and 
hemostasis was confirmed. On the following day, the left 
vastus lateralis muscle was filled into the anterior medi-
astinum (operation 8) (Fig. 2E) in collaboration with the 
plastic surgeons, after which the patient was discharged. 
However, 6 months later, he was found to have another 

Fig. 1  Findings on CT scans during the first 5 years after the initial surgery. a POY 1. Residual fluid was detected around the ascending aortic graft. 
An infected graft was diagnosed based on a positive blood culture and laboratory test results. b POY 1. A CT scan obtained after omentoplasty. c 
POY 3. A CT scan showing that the mediastinum was not filled. d POY 4 Residual fluid was seen in the anterior mediastinum around the ascending 
aortic graft (green arrow). CT, computed tomography; POY, postoperative year
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hematoma in the mediastinum (Fig.  2F), which was 
removed (operation 9).

One year later, he was admitted to hospital with sepsis 
caused by MRSA. He had a fever of 38 degrees Celsius 
three days prior to admission. The seating of the aortic 
valve was observed to be unstable (operation 10). There-
fore, the aortic valve was urgently replaced with a 23-mm 
Inspiris valve and a diagnosis of infective endocardi-
tis was made (operation 11). The infection could not be 
controlled, and the patient died on postoperative day 20. 
The family did not wish to have a postmortem study. The 
patient’s disease course and details of the operations per-
formed are shown in Fig. 3.

Discussion
Cases requiring surgery for bicuspid aortic valve and 
ascending aorta aneurysm are not particularly rare [1]. 
We occasionally encounter patients in whom mediastini-
tis develops after open heart surgery and placement of a 
thoracic aortic prosthesis, which can be treated by omen-
toplasty to the pleural cavity [2]. After that, the patient 
experienced recurrences of mediastinal hematoma and 
underwent a total of multiple sternotomies.

Figure  3 shows the details of the initial surgery and 
removal of a mediastinal hematoma 1 year later. The 

patient had been healthy from birth and was not immu-
nodeficient. The portal of entry for MRSA was unknown. 
Until then, the postoperative course was uneventful 
(Fig. 1C). However, mediastinal hematoma was detected 
4 years after the initial surgery. There were no signs of 
infection at this time, but a white turbid brittle solid area 
was observed around the ascending aortic graft, which 
was considered to be a sclerotic hematoma. In addition, 
the artificial blood vessel periphery and mediastinal tis-
sue were not adhered and the artificial blood vessel itself 
was easily exposed. Given that the aortic valve had been 
replaced with a mechanical valve, oral warfarin was 
administered at a dosage that maintained a prothrom-
bin time/international normalized ratio in the range of 
2.0–3.0. Therefore, the direct cause of the hematoma 
was unknown. As shown in Fig.  3, there were no unto-
ward problems until that time. However, the mediasti-
nal hematoma was subsequently noted to be enlarging. 
Considering that the mediastinum is an enclosed space, 
we anticipated that ongoing bleeding would be unlikely 
and continued to observe the patient. However, one 
year later, the mediastinal hematoma was found to have 
expanded further and respiratory failure was recognized 
as a symptom by compressing the ventricle. The hema-
toma was resected. Furthermore, the ascending aortic 

Fig. 2  Findings on CT scans from years 6 to 9 after the initial surgery. a POY 6. A mass was detected around the ascending aorta. b POY 7. 
A 100-mm mass was detected around the ascending aorta and the ascending aortic graft was replaced. c A CT scan obtained immediately 
thereafter showed slight effusion around the ascending aorta. d Two months later, fluid retention was again observed around the ascending aorta. 
e The hematoma capsule was removed, and after confirming hemostasis, the left vastus lateralis muscle was filled into the anterior mediastinum. f 
Six months later, further hematoma was found in the mediastinum. CT, computed tomography; POY, postoperative year
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Fig. 3  Disease course, findings on computed tomography, diagnoses, and operations performed during years 1–9 after the initial surgery
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graft was found to be disrupted and was replaced. Two 
months later, mediastinal hematoma was detected again 
and diagnosed to be expanding hematoma caused by 
longstanding mediastinal infection. The hematoma cap-
sule was removed to fill the previous mediastinum for the 
purpose of infection control, and the left latissimus dorsi 
was taken off together with plastic surgery and filled in 
the anterior mediastinum by anastomosing the right 
internal thoracic artery [3]. However, 2 months later, the 
hematoma reappeared and was again removed. Infection 
was also detected at this time. Further surgical interven-
tion became difficult at this point, so only hematoma 
removal was performed. Hematology results (CBC, Plt, 
and Fibrinogen) did not reveal any clotting problems. 
We maintained the patient’s prothrombin time/interna-
tional normalized ratio at a slightly low value of about 1.5 
and continued to follow him closely. One year later, we 
detected another mediastinal hematoma and an infected 
valve prosthesis. Artificial valve replacement was per-
formed, but the patient subsequently developed septic 
shock and died. No adhesions were found around the 
ascending aorta graft area at any time in this patient. It 
is possible that certain congenital or acquired host fac-
tors or an acquired coagulation disorder [4] caused the 
problems encountered in this case, but this could not be 
confirmed.

Conclusions
We reported our experience with a rare case of multi-
ple median sternotomies. In the early stage, mediastini-
tis due to infection was observed, and in the late stage, 
mediastinal dilatation due to hemorrhage was observed.

Acknowledgements
We thank Edanz (https://​www.​edanz.​com/​ac) for editing a draft of this 
manuscript.

Author contributions
All authors contributed to the study conception and design. Material prepara-
tion, data collection, and analysis were performed by TN, YI, and TS. All authors 
were involved in the clinical care of the patient. The first draft of the manu-
script was written by TN, and all authors commented on previous versions of 
the manuscript. NK critically revised the article and approved the final version. 
All authors read and approved the final manuscript.

Funding
Not applicable.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
A written informed consent of all details/images relating to the patient for 
publication was obtained from the patient.

Competing interests
The authors declare that they have no competing interests.

Received: 1 August 2023   Accepted: 30 September 2023

References
	1.	 Grewal N, Lindeman JH, Klautz A, Driessen A, Klautz RJM, Poelmann 

RE (2022) Normal and abnormal development of the aortic valve and 
ascending aortic wall: a comprehensive overview of the embryology 
and pathology of the bicuspid aortic valve. Ann Cardiothorac Surg 
11(4):380–388

	2.	 Botianu PVH (2019) Current indications for the intrathoracic transposition 
of the omentum. Botianu J Cardiothorac Surg 14:103

	3.	 Spindler N, Kade S, Spiegl U et al (2019) Deep sternal wound infection-
latissimus dorsi flap is a reliable option for reconstruction of the thoracic 
wall. BMC Surg 19:173

	4.	 Bartoszko J, Karkouti K (2021) Managing the coagulopathy associated 
with cardiopulmonary bypass. J Thromb Haemost 19(3):617–632

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

https://www.edanz.com/ac

	A case of multiple median sternotomy for infection and expanding hematoma in 10 years
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Discussion
	Conclusions
	Acknowledgements
	References


