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Case
Report Postoperative Elongation of the Xiphoid Process 

—Report of a Case—

Naofumi Enomoto, MD, PhD, Keiichiro Tayama, MD, PhD, Michitaka Kohno, MD,

Hiroyuki Otsuka, MD, PhD, Shogo Yokose, MD, PhD, and Ken-ichi Kosuga, MD, PhD

Department of Cardiovascular Surgery, Munakata Suikokai 
General Hospital, Fukutsu, Fukuoka, Japan

Received: March 26, 2010; Accepted: April 11, 2010
Corresponding author: Naofumi Enomoto, MD, PhD. Department 
of Cardiovascular Surgery, Munakata Suikokai General Hospital, 
341-1 Kamisaigo, Fukutsu, Fukuoka 811-3298, Japan
Email: enomoto@suikokai.or.jp
©2011 The Editorial Committee of Annals of Thoracic and 
Cardiovascular Surgery. All rights reserved.

We report a case of a 66-year-old man who presented with an abnormal sensation, tender-
ness, and pain in the middle of his chest in May 2006, two years after a mitral valve 
replacement for severe mitral regurgitation and a MAZE operation for chronic atrial fibril-
lation elective cardiac. He was immediately admitted, and the x-ray examination revealed an 
abnormal elongation of the xiphoid process. At the time of discharge after the initial opera-
tion in 2004, x-rays indicated that the length of the xiphoid process was 3 cm; however, in 
2006 it had elongated to 6 cm and was prominent in the anterior view. The patient under-
went surgical extirpation of the xiphoid process while he was under local anesthesia. 
Histological examination of the resected xiphoid process revealed no signs of neoplastic or 
maligant change. The cause of the elongation of the xiphoid process was believed to be dis-
traction tissue neogenesis. The xiphoid process, which fractured and separated from the 
sternum at the initial operation, was pulled down inferiorly by the rectus abdominis muscles, 
following which the xiphoid process became elongated and reconnected with the sternum. In 
cases of a fractured or amputated xiphoid process after median sternotomy, the xiphoid 
process should be resected to avoid its neogenesis.

Key words: elongation of the xiphoid process, poststernotomy, distraction tissue neogenesis

Introduction

Median sternotomy is the most common and standard 
approach for cardiac surgery. However, complications 
such as instability of the chest or mediastinitis sometimes 
occur after this procedure. Grauhan et al. have reported 
postoperative exostosis of the xiphoid process.1) Here, we 
describe a rare case of a patient with chest pain and an 
abnormal elongation of the xiphoid process that was sur-
gically resected, 2 years after the initial cardiac surgery.

Case Report

A 66-old male who underwent mitral valve replace-
ment (MVR) with a mechanical valve for mitral regurgi-
tation and the MAZE procedure for atrial fibrillation 2 
years previously was admitted to our hospital with a dull, 
heavy feeling of discomfort in the epigastric region. 
After the operation, the patient had been very well and 
under good control by anticoagulation therapy. However, 
1 year after the operation, the xiphoid process had elon-
gated and was protruding anteriorly, and the patient 
started to have a dull, heavy feeling of discomfort and 
bouts of pain in the mid portion of the epigastrium, par-
ticularly when in the prone position. At admission, x-rays 
indicated the length of the xiphoid process was 6 cm, 
whereas it was 3 cm in length at the time of discharge 
after the initial operation (Fig. 1). Also, 3D computed 
tomography (CT) scanning revealed a protruded and 
elongated xiphoid process (Fig. 2). The patient underwent 

Ann Thorac Cardiovasc Surg 2011; 17: 307–309 doi: 10.5761/atcs.cr.10.01570



308

Enomoto N, et al.

Ann Thorac Cardiovasc Surg Vol. 17, No. 3 (2011)

surgical extirpation of the xiphoid process under local 
anesthesia (Fig. 3). Histological examination of the 
resected xiphoid process revealed no signs of malignant 
or neoplastic change. The patient recovered uneventfully 
and the symptoms disappeared immediately after the 
operation. There have been no signs of recurrence 3 years 
after the resection.

Discussion

The cause of the elongation of the xiphoid process is 

believed to be distraction tissue neogenesis. The xiphoid 
process which fractured and came off from the sternum 
in the initial operation was pulled down inferiorly by the 
rectus abdominis muscles, following which the xiphoid 
process elongated and reconnected to the sternum. The 
mechanism is the same as distraction osteogenesis for 
limb lengthening in orthopedic surgery.2–5) After fractur-
ing the xiphoid process and separating the xiphoid pro-
cess from the sternum, we could lengthen the process by 
progressively stretching the gap that had been created. In 
cases where the xiphoid process has been fractured or 

Fig. 1 Preoperative x-rays.
A: At the time of discharge after the initial operation, the length of the 
xiphoid process was 3 cm.
B: At admission, the length of the xiphoid process was 6 cm.

Fig. 2 3D-CT scanning revealed a protruded and elongated the xiphoid process.
A: Anterolateral view.
B: Lateral view.
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amputated during a median sternotomy, the xiphoid pro-
cess should be resected to avoid its neogenesis.
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Fig. 3 Operative findings.
A: Intraoperative photograph.
B: Resected the xiphoid process.
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