
Open Journal of Thoracic Surgery, 2018, 8, 6-12 
http://www.scirp.org/journal/ojts 

ISSN Online: 2164-3067 
ISSN Print: 2164-3059 

 

DOI: 10.4236/ojts.2018.81002  Mar. 14, 2018 6 Open Journal of Thoracic Surgery 
 

 
 
 

Rupture of the Anterolateral Papillary Muscle 
Caused by a High Lateral Branch Occlusion 

Kayo Sugiyama1*, Masaki Kano2, Satoshi Takahashi2, Nobusato Koizumi2, Hitoshi Ogino2 

1Department of Cardiac Surgery, Aichi Medical University Hospital, Nagakute, Japan 
2Department of Cardiovascular Surgery, Tokyo Medical University, Tokyo, Japan 

 
 
 

Abstract 
Although necrosis of the left ventricular papillary muscles during acute 
myocardial infarction is common, rupture of the anterolateral papillary 
muscle due to occlusion of high lateral branch is rare. We present a rare case 
of anterolateral papillary muscle rupture caused by occlusion of a high lateral 
branch of the left coronary artery. Although the patient was in cardiogenic 
shock on admission, she was successfully treated by emergency mitral valve 
replacement after percutaneous catheter intervention and intra-aortic balloon 
pumping support. This case implies that the anterolateral papillary muscle can 
have a single blood supply and that it can be ruptured by an occlusion of a 
high lateral branch. Prompt diagnosis, immediate mechanical stabilization 
and aggressive surgical treatment are essential to save this group of patients. 
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1. Introduction 

Although necrosis of the papillary muscle (PM) potentially occurs due to acute 
myocardial infarction (AMI), rupture of the anterolateral PM is rare because of 
its dual blood supply. The anterolateral PM has a dual blood supply from a 
diagonal branch and an obtuse marginal branch of the left circumflex artery 
(LCx) and its single blood supply of high lateral branch is rare. We present a rare 
case of rupture of the anterolateral PM caused by total occlusion of a high lateral 
branch of the left coronary artery causing acute-onset severe mitral regurgitation 
(MR). 
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2. Case 

A 78-year-old woman was admitted for sudden onset of chest pain who was 150 
cm in height and weighed 36 kg. On admission, she presented with cardiogenic 
shock. Physical examination revealed the following: severe cardiogenic shock; 
blood pressure 51/32 mmHg; heart rate 75 beats/min; no remarkable heart 
murmurs; crackles in both lungs; deteriorating consciousness. Electrocardiogram 
showed ST elevation in the I and aVL leads and ST depression in the II, III, aVF, 
and lateral chest leads. Echocardiography revealed akinesis of the left ventricle 
lateral wall and moderate mitral regurgitation (MR) caused by prolapse of the 
anterior mitral leaflet (Figure 1(a)). With the diagnosis of AMI, emergency 
coronary angiography was performed 30 minutes after the admission, which 
revealed total occlusion of a high lateral branch of left coronary artery and mild 
stenosis of the left anterior descending artery (Figure 1(b)). Following 
percutaneous catheter intervention (PCI) for total occlusion of the high lateral 
branch (Figure 1(c)) was performed successfully 2 hours later after the onset, 
however, her conditions were rather deteriorating. Chest radiography after the 
PCI showed severe bilateral pulmonary edema without cardiomegaly (Figure 
2(a)), and following echocardiography revealed massive MR with prolapse of the  
 

 
(a)                                       (b) 

 
(c) 

Figure 1. (a) Echocardiography revealed akinesis in the lateral wall and moderate mitral 
regurgitation caused by prolapse of the anterior mitral leaflet; (b) Emergency coronary 
angiography revealed an occlusion at the proximal site of the high lateral branch (arrow-
head) and stenosis of left anterior descending artery (dotted arrow); (c) Percutaneous ca-
theter intervention was performed to the high lateral branch (arrowhead). 
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(a)                                       (b) 

 
(c) 

Figure 2. (a) Chest radiography showed acute pulmonary edema without cardiomegaly; 
(b) Echocardiography revealed massive mitral regurgitation; (c) Echocardiography re-
vealed a ruptured anterior papillary muscle (arrowhead). 
 
anterior mitral leaflet due to anterolateral PM rupture (Figure 2(b)). The 
ruptured anterolateral PM could be observed moving freely with the massive MR 
flow (Figure 2(c)). To improve the hemodynamic state, intra-aortic balloon 
pumping was also started in addition to revascularization. 

3. Surgery and Postoperative Course 

Immediately after the PCI, the patient was transferred to the operating room. 
Trans-esophageal echocardiography showed severe MR due to the ruptured 
anterolateral PM in the small left atrium. Complete rupture of the anterior head 
of anterolateral PM attached to the A1-2 part of mitral leaflet was found (Figure 
3). In addition, some localized necrotic changes of the opposite site of ruptured 
edge of anterior PM were also recognized, but the other parts of left ventricle 
had no significant necrotic changes. Mitral valve replacement with preservation 
of the half of anterior mitral leaflet and the full of posterior mitral leaflet was 
performed using a 25 mm porcine bioprosthesis. Weaning from cardiopulmonary  
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Figure 3. Resected specimen showed complete rupture of the anterior PM which showed 
necrotic degeneration, but chordae tendinae and mitral leaflet were relatively normal. 
 
bypass with the support of IABP was smooth and the postoperative course was 
uneventful. The patient was discharged on the postoperative day 52 with the 
condition of New York Heart Association class I after the sufficient rehabilitation 
after AMI according to the patient’s wish. The pathological findings of the 
resected anterior PM also showed diffuse myocardial necrosis due to AMI. She is 
currently doing well with no cardiac events at a follow-up of 15 months. 

4. Discussion 

Austen et al. reported the first case of successful mitral valve replacement in 1965 
[1]. Fortunately, with an increasing emphasis on early coronary revascularization 
coupled with improved techniques, these catastrophic complications have become 
relatively rare, representing 2.3% of AMI [2]. Reportedly, 70% of patients with 
PM rupture developed cardiogenic shock, 70% of which died within 24 hours 
[3]. In another report, PM rupture almost always leaded to cardiogenic shock 
and carried the mortality at the incidence of 80% in the first week and 94% 
within 2 months [4]. 

The mechanisms are responsible for ischemic mitral valve prolapse have been 
linked to the anatomy of the individual PMs. According to Barbour and Roberts, 
the posteromedial PM, presumably because of its more tenuous blood supply, 
ruptured almost 3 times more frequently than the anterolateral PM (73% and 
27%, respectively) [5]. The posteromedial PM has a single blood supply provided 
by the posterolateral artery from the right coronary artery or the left circumflex 
artery (LCx), and the anterolateral PM has a dual blood supply from a diagonal 
branch and an obtuse marginal branch of the LCx [6] [7] [8] [9]. 
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Previous reports have found that rupture of the anterolateral PM followed an 
obstruction of the diagonal branch [6] [7] [10]. To the best of our knowledge, 
this is a rare report showing that a single obstruction of the high lateral branch 
caused an anterolateral PM rupture [11]. Moreover, the patient’s anatomy of a 
hypoplastic LCx increased the possibility of PM rupture by an occlusion of only 
one high lateral branch as a morphological factor (Table 1). Furthermore, as 
patients’ factors (Table 1), the present case was a small elderly female so that her 
tissues seem to be extremely fragile. 

Some reports declared possibility of reperfusion injury because of delayed 
revascularization [12]. In the present case, reperfusion of the ischemic area after 
PCI might have related to the rupture of PM. Though PCI was performed only 
two hours later after the onset, injury of myocardium can happen if the ischemic 
area is large [12]. 

Treatment for this disease often necessitates emergent surgical intervention 
with mitral valve repair (if muscle necrosis is limited) or valve replacement [11]. 
Both immediate and long-term outcomes are improved with concomitant 
coronary revascularization [11]. The valve may be repaired in selected cases. The 
tissue is often weak and friable, making its repair difficult or impossible. In the 
present case, mitral valve replacement using tissue valve was chosen because of 
the complete anterolateral PM rupture and her advanced age. Early recognition, 
immediate medical stabilization, and aggressive treatment are essential [13]. 

In the present case, we observed a flailing mitral leaflet and extension of a 
portion of that leaflet into the left atrium during systole on transthoracic 
echocardiography, however, PM rupture was not detected on arrival. Transthoracic 
echocardiography is often the first imaging modality used in diagnosing PM 
rupture, with a sensitivity ranging from 65% to 85% [14]. Transesophageal 
echocardiography is useful for distinguishing PM rupture if the transthoracic 
echocardiography images are poor [10]. 

We present a rare case of rupture of an anterolateral PM caused by total 
occlusion of the high lateral branch leading to severe MR. Although the 
incidence appears to be on the decline, clinicians must keep this lethal 
complication of AMI in mind when evaluating unstable patients. After the 
establishment of a definitive diagnosis, immediate medical and mechanical 
stabilization and aggressive surgical treatment are essential to save this group of 
patients. 
 
Table 1. Sociodemographic and clinical characteristics of this patient. 

Morphological factors 
Single blood supply 

Hypoplastic circumflex artery 

Patient’s factors 

Fragileness  
(elderly, female, low body weight) 

Delayed diagnosis 
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