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Abstract 
SonoVue® (Bracco; Milan, Italy) is an ultrasound contrast medium which 
contains polyethylene glycol (PEG) or macrogol, an excipient responsible for 
severe allergic reactions, especially through the parenteral route, and widely 
used, especially in the health field. We present an adult patient who experi-
enced an IgE-mediated anaphylactic shock due to macrogol contained in 
SonoVue®, as demonstrates the skin tests realized. The allergy study has been 
useful in our case because it has guided us in the preventive measures to ad-
vice to the patient, who has to avoid not only SonoVue® but also other prod-
ucts that contain macrogol. We consider this case of interest because it is an 
allergic adverse reaction to SonoVue® in which its excipient, macrogol, has 
acted like the allergen responsible. We have to add SonoVue® to the list of the 
products that contain macrogol in their composition and keep in mind the 
possible allergenic capacity of this excipient for suspecting its responsibility, 
especially in those patients with multiple drug allergy and/or reactions to 
products of different natures like ultrasound gels, topical products (e.g. 
toothpastes, antiseptics, sunscreens, etc.), plasma expanders and others. 
 

Keywords 
SonoVue®, Macrogol, Polyethylene Glycol (PEG), Tween 80, Ultrasound 
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1. Introduction 

SonoVue® (Bracco; Milan, Italy) is an ultrasound contrast agent used clinically in 
Europe to enhance ultrasound images in echocardiography and Doppler macro- 
vasculature or microvasculature [1]. It is a suspension of phospholipid-stabilized 
microbubbles containing sulfur hexafluoride (SF6) gas. This injectable solution is 
prepared mixing a powder (formed by macrogol 4000, distearoylphosphatidyl-
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choline, dipalmitoylphosphatidylglycerol sodium and palmitic acid) with a sol-
vent (sodium chloride 0.9%). Among the adverse effects of SonoVue® have been 
described anaphylactic shock [2] [3] and Kounis syndrome [4] cases. Levano et 
al. describe a non-IgE-mediated anaphylactic shock due to SonoVue® and hy-
pothesize that the possible underlying mechanisms of this adverse reaction could 
be the direct mast cell activation or complement activation, among others [2]. 
Dijkmans et al. suggest the existence of a hypersensitivity reaction to PEG con-
tained in SonoVue® in other cases [5]. Nevertheless, few articles mention the re-
alization of an allergy study in order to elucidate this point [2]. 

2. Case Report 

We present the case of a 59-year-old man who was in follow-up by the Cardiol-
ogy Department due to a long ago diagnosed dilated cardiomyopathy, probable 
ischemic, with low ejection fraction. Years after the diagnosis, he suffered an 
acute coronary syndrome with ST elevation that requires percutaneous coronary 
intervention and cardiac rehabilitation. This patient was atopic and had no pre-
vious history of drug allergy. After completion of the cardiac rehabilitation, he 
experienced dizziness, blurred vision, profuse sweating, shaking chills, dyspnea, 
heat sensation in the neck and head, pain in the legs and hypotension (blood 
pressure, 80/50 mmHg) during the performance of a follow-up contrast echo-
cardiogram, a few minutes after the infusion of SonoVue®. He had no changes in 
heart and respiratory rates, ECG or cardiopulmonary auscultation. He had no 
cutaneous symptoms. The patient was treated with fluids, corticosteroids, anti-
histamines and oxygen at 35%, improving in 4 - 6 hours with no need of hospi-
talization. The serum tryptase was increased (17.7 μg/L at 30 minutes and 15.8 
μg/L at 2 hours after the start of the symptoms). Two months before he received 
a contrast, probably the same. 

The allergy study, summarized in Table 1, included: 1) Skin tests with Sono-
Vue® (as previously described [2]), different molecular mass macrogols and 
Tween 80, and 2) Basophil activation test (BAT) with Casenlax® (macrogol 
4000), using CD63 expression as basophil activation marker. Skin prick tests  

 
Table 1. Describes the form in which the different substances were tested in skin tests and BAT, and the results of these tests in 
our patient. 

Table 1. Allergy study 

 Skin tests Skin tests results BAT BAT results 

SonoVue® SPT as is (+)   

Macrogol 400 (Systane®) SPT as is (-)   

Macrogol 3350 SPT as is (+)   

Macrogol 4000 (Casenlax®) SPT as is (+) 
At 1 mg/ml, and 
At 0.5 mg/ml concentration 

(-) 
(-) 

Tween 80 
SPT at 0.04 mg/ml 

IDT at 0.004 mg/ml 
(-) 
(-) 

  

SPT: skin prick test; IDT: intradermal test; BAT: basophil activation test; (+): positive; (-): negative. 
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(SPT) with SonoVue®, macrogol 3350 and macrogol 4000 were positive. SPT 
with macrogol 4000 was negative in 10 controls. BAT was also negative. 

We did not perform oral challenge test with PEG and we could not complete 
the study with the determination of baseline serum tryptase and specific IgE to 
ethylene oxide. 

3. Discussion 

Polyethylene glycols (PEG) or macrogols are widely used in medical, phar-
maceutical, cosmetic, industrial and food products. The polymerization of ethy-
lene oxide produce PEG polymers [H(OCH2CH2)nOH] that vary in chain length 
and molecular mass (MM), generating low MM PEG (<400 g/mol) or high MM 
PEG (>1000 g/mol). Physiological absorption decreases with increasing MM 
(e.g. through gastrointestinal mucosa) [6]. It is important to point out that cross- 
reactivity between PEG, PEGylated drugs (systemic drugs with PEG covalently 
attached) and PEG derivatives (structurally related polymers) exists as well as 
between some PEG derivatives (such as polysorbates and castor oils) [7]. 

Several anaphylactic cases due to high MM PEG have been described [8] [9] 
[10]. According to the data published in a review, all cases with parenteral (in-
tra-articular, intramuscular o intravenous) or perioperative exposures developed 
anaphylaxis, in contrast to oral (36%) and cutaneous exposures (0%) [6]. There-
fore, it is thought that hypersensitivity reactions severity may depend on PEG 
dose available for absorption and the exposure route. It is noteworthy that a 27% 
of patients developed hypersensitivity reactions by different routes of exposure, 
being likely that an individual reactivity-threshold exists for both dose and MM. 
All cases with positive SPT with responsible PEG showed also a positive SPT 
with a greater MM PEG of that tested positive, suggesting the absence of an up-
per limit for MM in regard to reactivity. Many allergic to PEG have positive SPT. 
There is a relatively high risk of systemic reactions following prick and in-
tradermal tests [11] [12], so we think that intradermal tests should only be car-
ried out for diagnosis when SPT with the product that contains PEG, tested as is, 
is negative. Some authors have completed the study of these adverse reactions 
doing BAT with PEG, with different results [12] [13] [14]. In our case, BAT was 
negative, having been the skin tests more useful for diagnosis. 

4. Conclusion 

The allergy study performed in our patient suggests an IgE-mediated reaction to 
SonoVue® due to allergy to an excipient (macrogol 4000). We do not find in the 
literature any article which has demonstrated the IgE-mediated mechanism in 
the adverse reactions described with SonoVue®. We advised the patient to avoid 
Sonovue® and other high MM PEG containing products, and to be aware of the 
many commonly used products that contain macrogol, as drugs (e.g. parenteral 
corticosteroids, anti-inflammatory drugs, antibiotics, etc.), laxative solutions, ul-
trasound gels, throat lozenges, topical products (e.g. toothpastes, antiseptics, 
sunscreens, etc.), plasma expanders, wound dressings, etc. The patients sensi-



N. A. Oyarzabal et al. 
 

146 

tized to both low and high MM PEG should be especially prevented. 
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Abstract 
Acute myocardial infarction (AMI) is rare in young adults. The management 
of these patients is considered as a clinical challenge. We report the case of a 
26-year-old man who was presented to the Emergency Room of Affiliated 
Hospital of Guilin Medical University with an acute onset of chest pain. In-
itially electrocardiogram (ECG) with no evidence of ST-segment abnormali-
ties but QT prolongation a signal of sudden cardiac death, 20 minutes later, it 
revealed ST-segment elevation myocardial infarction (STEMI). Coronary an-
giography (CAG) demonstrated left main coronary artery occlusion. AMI was 
diagnosed based on clinical symptom, elevated cardiac biomarkers, electro-
cardiographic dynamic monitoring and CAG. The awareness of chest pain as 
possible underlying AMI symptom—especially in young patients presenting 
with QT prolongation—is crucial for clinical treatment, as a missed diagnosis 
can worsen the patient’s further prognosis. In addition, reperfusion arrhyth-
mia is a challenge to short-term outcomes of young patients with AMI, so it is 
necessary to make preoperative risk stratification. 
 

Keywords 
Acute Myocardial Infarction, Young Patient, Clinical Management, 
Reperfusion Arrhythmia 

 

1. Introduction 

Myocardial infarction (MI) is formed when there is complete interruption of 
blood flow to an area of myocardium. It involves necrosis of cardiac muscle fol-
lowed by inflammatory cell infiltration and, because cardiac myocytes cannot 
regenerate eventual fibrous repair. The definition of MI published by the global 
Myocardial Infarction Task Force requires cardiac myocyte necrosis with a 
change in content of cardiac troponin (cTn) [1]. Patients with symptoms of 
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myocardial ischemia, significant ST-segment/T-wave changes or left bundle 
branch block, the development of pathological Q waves, regional myocardium 
wall motion abnormality, should be highly suspected of having MI. On this ba-
sis, the plasma of cTn more than the 99th percentile normal reference limit is the 
key to diagnosing MI. Intracoronary thrombus identificated by coronary angio-
graphy (CAG) is the gold standard for the diagnosis of coronary heart disease. 
Electrocardiogram (ECG) as a basis noninvasive examination for diagnosis MI, 
ST-T wave criteria including: (1) New ST elevation at the J point in two conti-
guous leads with the cut-points: ≥0.1 mV in all leads other than leads V2 - V3 
where the following cut points apply: ≥0.2 mV in men ≥40 yr; ≥0.25 mV in men 
<40 yr, or ≥0.15 mV in women; (2) ST depression and T wave changes: New ho-
rizontal or down-sloping ST depression ≥ 0.05 mV in two contiguous leads 
and/or T inversion ≥ 0.1 mV in two contiguous leads with prominent R wave 
or R/S ratio > 1. 

QT interval represents the total time of ventricular agitation, and it should be 
influenced by several factors such as gender, heart rate, conduction defects and 
underlying rhythm. Bazett’s formula ( QTc QT RR=  in seconds) as a un-
iversally adopted method provides an adequate correction for heart rate ranging 
anywhere between 60 and 100 beats/min. Both prolongation and shortening in 
the QT interval have been associated with ventricular tachy-arrhythmias, which 
predispose affected individuals to sudden cardiac death [2]. Attention to QTc 
may be a great significance to determine the prognosis of patients with acute 
myocardial infarction (AMI). Reperfusion arrhythmia, usually including ventri-
cular tachycardia (VT) and ventricular fibrillation (VF), the arrhythmogenic me- 
chanisms are related to the abrupt electrophysiological and biochemical changes 
brought about by the coronary revascularization [3]. 

In this case report, we aimed to describe the clinical features, treatment prac-
tices, and outcomes of young adults hospitalized with AMI. 

2. Case Report 

A 26-yr-old workman admitted to the emergency department with 16 hours of 
severe, central crusing chest pain. The pain radiated to his left arm and was ac-
companying with profuse sweating. He had no history of arterial arrhythmia, 
hypertension, or diabetic mellitus and no family history of similar complaints or 
sudden death. He smoked 20 cigarettes a day for 10 years. He was engaged in a 
high-pressure job. On physical examination, axillary temperature was 36.4˚C, 
respiratory rate was 21 breaths per minute, pulse rate was 81 beats per minute, 
blood pressure 115/91 mmHg, and oxygen saturation was 98%. His first and 
second heart sounds were normal, and no appreciable murmur or pericardial 
friction rub could be heard. 

Electrocardiogram (ECG) revealed a normal sinus rhythm with no ischemic 
change, however, it is worth noting that the QT interval corrected using the Ba-
zett formula (QTc interval) was 530 ms (Figure 1(a)). On this basis, the ECG 
prompted QT prolongation. Transthoracic echocardiography revealed a left 
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(a) 

 
(b) 

Figure 1. (a): Initial electrocardiogram showing normal sinus rhythm, ST segment nor-
mal, and QTc interval was 530 ms. (b): Electrocardiogram showing ST segment elevations 
in leads I, aVL, and V1 to V6. 
 
ventricular ejection fraction of 58% with extensive wall motion abnormalities 
and mild tricuspid valve regurgitation (Figure 2). His emergent laboratory val-
ues (Table 1) demonstrated that high sensitivity troponin T (TnT-HS) far more 
than the 99th percentile normal reference limit. It illustrated that the young patient 
with an onset of chest pain suffered from an acute myocardial infarction. 
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Figure 2. Transthoracic echocardiography revealed a left ventricular ejection fraction of 
58% with extensive wall motion abnormalities and mild tricuspid valve regurgitation. 

 
Table 1. Emergent laboratory values demonstrating hyperlipidemia and Myocardial in-
jury markers increase. 

Laboratory test Result Normal values 

(Creatine Kinase) CK 1148.00 25 - 192 

(Creatine Kinase-MB) CK-MB 154.27 0.001 - 24 

(Triglyceride) TG 2.76 0.23 - 1.71 

(Cholesterin) CHOL 6.45 3.6 - 6 

(High-density lipoprotein c) HDLc 0.95 0.7 - 2 

(Low-density lipoprotein c) LDLc 5.30 1.76 - 3.49 

(Apolipoprotein AI) APO-AI 1.24 1 - 1.6 

(Apolipoprotein B) APO-B 1.40 0.6 - 1 

(High sensitivity troponin T) TnT-HS 0.560 0.003 - 0.014 

 
The patient was treated with aspirin (300 mg), ticagrelor (180 mg), and rosuvas-
tatin calcium (20 mg) in the emergency department which improved but did not 
completely alleviate his symptoms. Underwent electrocardiogram again at 20 
minutes later, it revealed sinus rhythm with ST segment elevations in leads I, 
aVL, and V1 to V6 (Figure 1(b)). He was brought urgently to the cardiac cathe-
terization laboratory. Suddenly, his expression is indifferent and presented with 
signs of cardiogenic shock. On examination, armpit temperature was 35.2, res-
piratory rate 20/min, pulse rate 92/min, and his blood pressure cannot be meas-
ured. Coronary angiography revealed an occlusion completely in the left main 
coronary artery with TIMI 0 flow (Figure 3(a)). During the process of coronary 
angiography, the patient performed Ventricular tachycardia. He was given 
intravenous amiodarone (150 mg) to restore sinus rhythm. At the same 
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(a) 

 
(b) 

Figure 3. (a) Coronary angiography revealed an occlusion completely in the left main 
coronary artery with TIMI 0 flow. (b) After percutaneous balloon dilatation, the coronary 
angiography revealed left coronary artery flow reconstruction. 
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time, he was successfully treated by percutaneous balloon dilatation of the left 
main coronary artery (Figure 3(b)). But 10 minutes later, he with an in-hospital 
ventricular fibrillation (VF) resulting in cardiac arrest was treated with cardi-
opulmonary resuscitation (CPR) and timely defibrillation, epinephrine, atropine, 
and sodium bicarbonate injection. Unfortunately, the patient died early after 
percutaneous coronary intervention. 

3. Discussion 

Acute myocardial infarction (AMI) with a increased incidence and disability is a 
significant economic burden to society public health. However, sparse data are 
available describing recent trends in the magnitude, incidence of morbidity, 
clinical features, treatment practices, and outcomes of comparatively young 
adults hospitalized with AMI. To the best of our knowledge, the lifestyles of 
young people, characterized by smoking, alcoholism, fast pace, high work stress, 
overeating, and overwork, likely cause disturbances in the internal environment 
disorder, such as fat metabolic disorder, platelet aggregation and coronary athe-
rosclerosis, that increase the incidence of AMI. Those factors may cause coro-
nary broken plaque or spasms in coronary arteries resulting in acute coronary 
ischemia and hypoxia. In addition, antecedent hyperlipidemia and antecedent 
hypertension are the other common risk factors [4]. Young patients with AMI 
tend to be predominantly male, smokers, and hyperlipidemic [5]. In our case 
report, the young patient’s low-density lipoprotein c (LDLc) was above normal 
values (Table 1), which may bring about fat metabolic disorder. 

For young patients with MI, especially in patients younger than 30 years old, 
clinicians should pay more attention to the history of previous diseases with high 
risk of thromboembolism, including nephrotic syndrome, antiphospholipid 
syndrome, disorders of glucose metabolism and abnormal coagulation, and they 
should actively promote prevention and the treatment of metabolic syndrome 
patients to reduce the incidence of complications of thromboembolism. Patients 
without traditional risk factors for the arterial thrombosis atherosclerosis, eight 
mutations and polymorphisms in six different genes were identified: factor II 
prothrombin, methylenetetrahydrofolate reductase, polymorphism of factor V 
Leiden, glycoprotein VI, and plasminogen activator inhibitor 1 polymorphism 4 
G/5 G, which could be involved in the pathogenesis of atherosclerosis, and asso-
ciated with unexpected coronary disease occurring at young age [6]. In our case 
report, the patient developing AMI at the age of 26 years with risk factors: 
smoking, work stress and hyperlipidemic. We are not sure whether the young 
patient’s hyperlipidemic is congenital or not. Acute coronary syndrome (ACS) 
derived from the occlusion of coronary arteries, including unstable angina and 
AMI. ACS in young adults is a growing medical, public health, social, economi-
cal and psychological problem, related to unhealthy lifestyle and the prevalence 
of civilization-related diseases. The problem of ACS in young people as the 
available data mostly come from small series and case reports, often related to 
familial occurrence and genetic aspects familial occurrence of the disease [7]. 
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ACS may be triggered by external activities; however, their frequency, predic-
tors, and significance are uncertain. Predictors of a triggered ACS were age < 65 
years, elapsed angina, no former angiotensin-converting enzyme inhibitors/an- 
giotens in 2 receptor blockers, impaired functional class, not having typical chest 
pain on presentation, and a final diagnosis of unstable angina [8]. 

For patients with an acute onset of chest pain, electrocardiogram (ECG) as a 
non-invasive test remains an essential tool in urgent management and risk stra-
tification of patients with suspected AMI and should be acquired and interpreted 
within 10 min after patient admission [9]. ECGs should be acquired at 15 - 30 
min intervals, especially if the initial ECG is equivocal and ECG must be inter-
preted with caution as it can, at times, be misleading, as in this case of AMI seen 
by us. In addition, QT interval have been associated with ventricular tachy-arr- 
hythmias, which predispose affected individuals to sudden cardiac death, how-
ever, QT interval analysis is often overlooked. A corrected QT interval peak of at 
least 480  ms in the acute phase of ST-elevation myocardial infarction is an inde-
pendent predictor of cardiovascular death [10]. The initial ECG of our young 
patient with no ischemic change, however, the QTc interval was 530 ms (Figure 
1(a)), which may harbinger cardiovascular death. In our case report, the young 
patient’s emergent laboratory values demonstrated that he with an AMI. He was 
treated with aspirin, ticagrelor, and rosuvastatin calcium. At 20 minutes later, we 
underwent electrocardiogram again and it revealed ST segment elevations in 
leads I, aVL, and V1 to V6. Compared with the prior ECG, wide spread and pro-
found ST-T changes are associated with greater degrees of myocardial ischemia. 
However, we cannot determine whether the ECG changes were relevant with an-
tiplatelet aggregation drug. 

Sudden cardiac death (SCD) refers to an unexpected death from a cardiovas-
cular cause that occurs rapidly outside of the hospital or in the emergency room. 
AMI has high mortality rate in patients with SCD, especially among men, and is 
the most common cause of death in Western countries [11]. Ventricular fibrilla-
tion (VF) is the primary rhythm resulting in SCD. The majority of VF events 
occurred during or after revascularization and may represent a different patho-
physiologic process, as suggested by animal studies [12]. These independent risk 
factors of VF before primary percutaneous coronary intervention (PPCI) include 
age of <60 years, family history of SCD, use of statins, absence of preinfarction 
angina, alcohol intake >7 units per week, and history of AF. Patient with such 
risk factors may be particularly vulnerable to the proarrhythmic effects of ische- 
mia and more likely to present with VF or SCD as their manifestation of CAD 
[13]. For people with AMI, rapid admission and acute interventional treatment 
combined with modern antithrombotic pharmacologic therapy frequently estab-
lish complete reperfusion and acutely stabilize the patient, but the reperfusion 
itself adds further to the damage in the myocardium compromising the long- 
term outcome [14]. As we found in our patient, after percutaneous balloon dila-
tation of the left main coronary artery, the coronary artery revascularization, the 
young patient ocurred VF. Although he was treated by timely defibrillation, our 
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patient can be electrically converted to normal sinus and died. In patients with 
ongoing symptoms, significant hypotension, cardiogenic shock, and ECG evi-
dence of large area of myocardium at risk and QT interval extended, more likely 
occur Ischemia-reperfusion arrhythmia after PCI, conservative treatment might 
be reasonable [15]. Missed the best time of ischemia and reperfusion for revas-
cularization, may be faced with reperfusion arrhythmia, reperfusion injury and 
other adverse events, affecting the prognosis. 

4. Conclusion 

Acute myocardial infarction (AMI) is statistically uncommon in the young, and 
the current reported young myocardial infarction patients aged 40 - 50 years. 
They usually have cardiovascular risk factors. Improved public health awareness 
and increasing use of efficacious therapies for AMI have likely contributed to the 
decline in mortality observed. This report underlines the need for rapid diagno-
sis and effective multimodal treatment setting for these patients. Dynamic mon-
itoring of electrocardiogram (ECG) is important, especially if the initial ECG is 
equivocal. AMI was diagnosed based on clinical symptom, elevated cardiac bio-
markers, ECG dynamic monitoring and coronary angiography. Reperfusion in-
jury is believed to be a significant contributor to AMI and has become a major 
focus of research in recent years. In addition, how to reduce the incidence of 
ventricular fibrillation during or after revascularization is also a challenge to cli-
nicians. Areas of active research and controversy include the development of 
best practices in screening, identification of young people at greatest risk and 
post-mortem evaluation. 
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Abstract 
To investigate the clinical manifestation, imaging features, pathological cha-
racteristics, and diagnosis of hepatic follicular dentritic cell sarcoma, a case 
report combined with literature review was introduced. A large single mass in 
liver was showed in CT scan. Enhanced CT showed obvious uneven change of 
liver neoplasm during the arterial phase and the portal vein phase with tor-
tuous disorganized blood vessels. Immumohistochemical staining of CD21, 
CD23 and EBER was positive. HFDCS is extremely rare. Except for patholog-
icaldiagnosis by liver biopsy, its preoperative diagnosis rate is extremely low. 
Its diagnosis is based on the histopathology and immumohistochemistry. 
HFDCS was first reported by Shek in 1996, and often occurred in women aged 
19 - 82 years (with an average age of 46.7 years). Its main clinical manifesta-
tions were abdominal pain, abdominal distention, weight loss, anemia, fever, 
etc. Some patients were asymptomatic. 
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1. Introduction 

The follicular dendritic cell (FDC) belongs to the immune auxiliary system and 
is an antigen-presenting cell with the strongest known function in the body. Its 
main functions are antigen capture, processing and presentation, and stimulat-
ing T lymphocytes for proliferation and differentiation. Follicular dendritic cell 
sarcoma (FDCS) is a low-grade malignancy with an extremely low morbidity 
that is formed by excessive proliferation of follicular dendritic cells and can oc-
cur in any organ except the brain. Therefore, hepatic follicular dendritic cell 
sarcoma (HFDCS) is extremely rare and often reported as individual cases. The 
Department of Hepatobiliary Surgery of our hospital cured a HFDCS patient 
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whose case is reported herein. 

2. Case Presentation 

A 52-year-old male was admitted in August 2015 due to a huge liver neoplasm 
found during a physical examination. The patient had sought medical advice at a 
hospital in Beijing and was diagnosed with follicular dendritic cell sarcoma 
(FDCS) by liver biopsy pathology. In order to receive further operative treat-
ment, he was admitted to the hepatobiliary surgery department of our hospital. 
Since the onset, the patient was mentally normal with normal urination and de-
fecation, and had no fever. He lost about 10 KG in nearly eight months. The past 
had been healthy, denying a history of hypertension and coronary heart disease, 
denying diabetes history, denying residential history in affected areas. Physical 
examination showed abdominal distention without gastrointestinal type or pe-
ristaltic wave. No subcutaneous varicose vein of abdominal wall, tenderness, re-
bound tenderness or tension of abdominal muscles was observed. The abdomen 
was soft. The inferior border of the liver was 5 cm beneath the rib. The spleen 
was not felt under the rib. A tympanitic note was found by percussion, with neg-
ative sign of ascites and 4/min of borborygmi. On admission, the related inspec-
tions were completed. The blood routine examination showed WBC 45.80 × 
10^9/l (group consultation was conducted by the hematology department before 
the operation. A leukemoid reaction was considered and protopathy treatment 
was recommended. After hepatectomy, the indicators recovered, HGB 83 g/l, 
PLT 418.00 × 10^9/l, NEUTR 92.50%. Detection of the Viral Hepatitis B showed: 
HBsAg(+), HBeAg(+), HBcAb(+) and the tumor marker carcino-embryonic an-
tigen 1.46 ng/ml, AFP 1.24 ng/ml, and glycoprotein antigen 199 30.62 U/ml. 
Liver reservation experiments showed 15 min retention rate of ICG (R15): 
10.1%. Plain scan and 4-phase enhanced CT of abdomen showed large flaky 
low-density shadows in the liver parenchyma (S4, S6-8) of 19.8 × 17 × 20.4 cm 
with an obscure boundary. The retrohepatic inferior vena cava was constricted 
and obviously flat. The left hepatic vein was compressed, while the middle and 
right hepatic veins were not developed. A diagnosis of large malignant space- 
occupying lesion in the liver (involving the middle and right hepatic veins) was 
made (Figure 1(a), Figure 1(b)). 

Due to active preoperative preparation, no surgical contraindication was seen. 
The patient accepted a resection of the right hepatic trilobites under general 
anesthesia with endotracheal intubation on August 5, 2015. During the opera-
tion, a 30 × 20 × 18 cm tumor with tough texture was seen on the right lobe of 
the liver. Enlarged lymph nodes were seen beside the biliary tract and were si-
multaneously dissected. No obvious metastasis was observed in the abdominal 
cavity, pelvic cavity or on the peritoneum. After the resection, the sample was 
cut open and a huge grayish yellow nodule of 18.5 cm diameter was seen (Figure 
2). Within the nodule, there were several hemorrhaged areas with a solid 
fish-flesh-like section. Representative hematoxylin and eosin staining of post-
operative pathological examination showed: 1. Inflammatory pseudotumor-type  
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(a)                                        (b) 

Figure 1. (a) CT scan showed evagination of shape and profile of the liver. Large flaky 
low-density shadows were observed in the liver parenchyma (S4, S6-8). (b) Enhanced CT 
showed obvious uneven change of liver neoplasm during the arterial phase and the portal 
vein phase with tortuous disorganized blood vessels. 
 

 
Figure 2. The liver mass was about 30 × 20 × 18 cm with tough texture and weighed 
about 4.3 kg. After cutting the sample open, a grayish yellow nodule of 18.5 cm diameter 
was seen. Within the nodule, there were several hemorrhaged areas with a solid fish- 
flesh-like section. 
 
FDCS. Immumohistochemical staining of CD21, CD23 and EBER were positive; 
CD20 and CD3 were focal positive; and CD1a, S-100 and CD34 were negative; 2. 
Castleman disease of lymph nodes with hyperplasia of FDCs. Immumohisto-
chemical staining showed EBER positive. CD21, CD23, CD20 and CD3 were 
focal positive; CD1a, S-100 and CD34 were negative; 3. Chronic inflammation of 
gallbladder mucosa (Figure 3). After surgery, giving the liver protection, pro-
moting bile excretion and providing nutritional support in the treatment of liver 
insufficiency, the situation is getting better. The patient was discharged 15 days  
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Figure 3. Representative hematoxylin and eosin staining of pathological examination 
showed inflammatory pseudotumor-type FDCS. Immumohistochemical staining of 
CD21, CD23 and EBER was positive; CD20 and CD3 was focal positive; and CD1a, S-100 
and CD34 was negative. 
 
after surgery with normal liver function. A follow-up abdominal CT examina-
tion one year after surgery revealed that no abnormal enhancement of the liver, 
portal vein and right branch was unobstructed. Liver and kidney function are 
completely normal. 

3. Discussion 

The follicular dendritic cell (FDC) belongs to the immune auxiliary system and 
is an antigen-presenting cell with the strongest known function in the body. Its 
main functions are antigen capture, processing and presentation, and stimulat-
ing T lymphocytes for proliferation and differentiation. FDC is the central link 
for initiating, controlling and maintaining immune responses, and plays an im-
portant role in immunoregulation of body cells and fluids. Follicular dendritic 
cell sarcoma (FDCS) is a low-grade malignancy with an extremely low morbidity 
that is formed by excessive proliferation of follicular dendritic cells and can oc-
cur in any organ except the brain. According to tumor classification of WHO 
[1], FDCS is composed of histocytes and FDCs that mostly occur on cervical 
lymph nodes, often manifest as painless lymphadenectasis and about one-third 
of cases occur beyond nodes. In 1986, Monda [2] et al. reported four cases of 
FDCS, all of which occurred in lymph nodes. In 1994, Chan [3] et al. reported 
two cases of FDCS outside lymph nodes. Thereafter, reports of FDCS cases out-
side nodes gradually increased, most of which were seen on pars oralispharyngis, 
while others occurred in stomach, pancreas, spleen, liver, lungs, mammary 
glands and colon [4] [5]. 

HFDCS is extremely rare and often reported as individual cases. HFDCS was 
first reported by Shek [6] et al. in 1996, and often occurred in women aged 19 - 
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82 years (with an average age of 46.7 years). Its main clinical manifestations were 
abdominal pain, abdominal distention, weight loss, anemia, fever, etc. Some pa-
tients were asymptomatic. 

Pathological characteristics of FDCS included lesion diameter of up to 20 cm, 
node-like or lobulated section, punctiform necrosis and hemorrhage. Under mi-
croscopy, growth patterns of fasciculation, storiform, swirl, and diffusibility 
could be seen. Tumor cells were shuttle-like or oval with obscure boundaries and 
the cytoplasm showed mild acidophilia. Nuclei were shuttle-like, round or oval 
with clear karyotheca and micronucleoli. Within the tumor parenchyma, mature 
small lymphocyte infiltration was unevenly dispersed, while some areas showed 
numerous lymphocytes enclosed in blood vessels and generated a sleeve struc-
ture. The lymphoid tissue around the tumor showed hyaline-vascular Castle-
man’s disease (HVCD). Some studies [5] suggested that HVCD might be a pre-
cancerous lesion of FDCS. FDCS could express one or numerous FDC markers 
including CD21, CD23, CD35, agglutinin, VIM, etc. CD21 and CD35 were gen-
erally positive in most FDCS cases [7] [8]. Epithelial membrane antigen (EMA), 
S-100 protein and CD45 were partially expressed, while CD1a, CD68 and des-
min were rarely expressed [4] [9]. EBv could be tested in some FDCS patients, 
especially in inflammatory pseudotumor-type HFDCS patients with a higher 
positive rate. The positive rate of EBv in HFDCS patients was 63%. The in-situ 
hybridization result of EBV encoded small RNA (EBER) of atypia cells and some 
shuttle-like cells were positive. EBER testing was recommended during diagnosis 
of HFDCS. 

The invasion of HFDCS is extremely rare, so its treatment is limited and no 
treatment guideline can be used as a reference. As it usually manifests inertly 
and is similar to soft tissue sarcoma of low to mid malignancy, tumors of most 
patients can be completely resected in combination with postoperative chemo-
therapy or radiotherapy. Chemotherapy is also given to patients who are unable 
to or refuse surgery. Most of them are treated with a combined regimen based 
on the Non-Hodgkin lymphoma chemotherapy regimen, namely the CHOP re-
gimen (a 21-day cycle of ifosfamide injection, epirubicin injection, vincristine 
injection and prednisone) for 3 - 6 cycles. Pas [10] et al. performed a retrospec-
tiveanalysis of 184 FDCS cases, and showed that the recurrencerate of patients 
who received an excision without any adjuvant therapy was 40%, while that of 
patients who received an excision with adjuvant therapy was 32.6% indicating 
that chemotherapy and radiotherapy did not enhance the postoperative survival 
rate of patients. 

4. Conclusion 

In conclusion, HFDCS is extremely rare. Except for pathological diagnosis by 
liver biopsy, its preoperative diagnosis rate is extremely low. A tumor diameter > 
6 cm is considered to be an important factor for poor prognosis. In this case, 
with liver biopsy before the surgery, the patient had a clear pathological diagno-
sis and the tumor diameter was >6 cm. After partial hepatectomy, the patient 
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was admitted to a local hospital for sequential treatment. The patient’s condition 
is currently stable. During outpatient reexamination at our hospital, no metasta-
sis or recurrence was observed in enhanced CT of the abdomen. The patient has 
not yet received radiotherapy or chemotherapy. Further follow-up is needed for 
long-term prognosis. 
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Abstract 
Aim: To present the aneurysmal dilatation of left atrium due to rheumatic 
mitral valve disease and its clinical consequences such as arrhythmic, throm-
boembolic and compressive manifestations. Introduction: Extreme enlarge-
ment of left atrium, usually referred to as giant, gigantic or aneurysmal dilata-
tion is an uncommon finding with a reported incidence of 0.3% in rheumatic 
heart disease. It is an important clinical risk identifier to predict the outcome 
of cardiovascular disease. Case reports: Aneurysmal left atrium correlating 
with the length of pure mitral regurgitation jet in a 18-year-old girl, posterior 
mitral leaflet prolapse with regurgitation jet swirling around the entire intera-
trial septum in a 37-year-old male, Giant left atrium in mixed mitral valve 
disease in a 37-year-old female and a thrombosed giant left atrium resembling 
as “coconut” in a 50-year-old female were reported. Conclusion: Giant left 
atrium may be misinterpreted as right-sided pleural effusion, pericardial effu-
sion and mediastinal tumor on X-ray chest and so echocardiographic evalua-
tion is mandatory to exclude the aneurysmal left atrium in such conditions. 
 
Keywords 
Giant Left Atrium, PML (Posterior Mitral Leaflet) Prolapse, Coconut Atrium, 
Atrial Fibrillation, Surgical Procedures 

 

1. Introduction 

The left atrium (LA) is an asymmetrical cavity, often referred as ‘forgotten 
chamber’ compared with left ventricle in the past years and it is oriented left-
ward and posterior to the right atrium in the mediastinum. The walls of the left 
atrium can be described as superior (roof), posterior (inferoposterior), left later-
al, septal, anterior and it is relatively smooth, whereas the appendage is rough 
with pectinate muscles. The walls are composed of overlapping layers of myo-
cardial fibers with varying thickness; the circular fibers run parallel; the longitu-
dinal fibers perpendicular and the oblique fibers arranged between the two axes 
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to the atrioventricular valve plane [1]. The left atrium functions as a reservoir, 
conduit, and pump to LV filling. During ventricular systole, the LA receives 
blood from pulmonary veins as a reservoir (40%), it distends for passive empty-
ing as a conduit (35%) in early diastole, as a pump (25%) [2] by active contrac-
tion of atrial muscle in late diastole and mechanically accelerates the transition 
between the almost continuous flow through the pulmonary venous circulation 
and intermittent filling of LV. These LA phasic functions depend on LV diastolic 
relaxation, the reservoir and pump functions predominate in slow relaxation and 
the conduit function predominates in restrictive filling phases of cardiac cycle 
[3]. 

In normal subjects, the left atrium is an ovoid-elliptical shaped chamber and 
tends to become more rounded when it is enlarged. LA enlargement is usually 
induced by pressure and/or volume overload, and various factors and cardi-
ovascular diseases are associated with LA size [4]. The pressure overload is 
usually secondary to increased LA afterload due to mitral stenosis or LV dys-
function. LA volume overload resulting from mitral regurgitation, arteriovenous 
fistula, left to right shunt, or high cardiac output state. LA volume has been 
termed as “glycosylated hemoglobin” of diastolic dysfunction [5] and LA volume 
index < 29 ml/m2 is proposed as a prerequisite to exclude HF (heart failure) with 
preserved systolic function [6]. The LA volume index <34 ml/m2 indicates no 
LAE (left atrial enlargement); 34 - 39 ml/m2 is moderate; >39 ml/m2 is severe [7] 
and >140 ml/m2 is proposed as “giant left atrium”. The normal values of LA size 
and its enlargement are shown in Table 1. 

LA enlargement is a common feature of rheumatic mitral valve disease. Giant 
left atrium (size > 6 cm in diameter [8]) is a rare condition associated with 
rheumatic mitral valve regurgitation or mixed mitral disease with predominant 
regurgitation, huge thrombus formation [9] and so these cases had been re-
ported. 

2. Case Reports 

Case 1. PML (posterior mitral leaflet) prolapse causing mitral regurgitation 
without LA (left atrium) enlargement as shown in Figure 1 and Figure 2 (non- 
rheumatic) in a 40-year-old male. The patient was advised lifelong penicillin 
prophylaxis and periodic follow up. 
 

Table 1. Showing the normal values of LA size and its enlargement [10]. 

Left atrium size 

Women Men 

Normal 
Enlarged 

Normal 
Enlarged 

Mild Moderate Severe Mild Moderate Severe 

Diameter (mm) 27 - 38 39 - 42 43 - 46 ≥47 30 - 40 41 - 46 47 - 52 ≥52 

Volume (ml) 22 - 52 53 - 62 63 - 72 ≥73 18 - 58 59 - 68 69 - 78 ≥79 

Volume/BSA (ml/m2) 16 - 28 29 - 33 34 - 39 ≥40 16 - 28 29 - 33 34 - 39 ≥40 
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Figure 1. Apical four chamber view showing the PML (posterior mitral leaflet) prolapse 
(non-rheumatic) in a 40-year-old male. Left atrium (LA) not dilated. 
 

 
Figure 2. Apical four chamber view showing the mitral regurgitation swirling around IAS 
(interatrial septum) in a 40-year-old male due to PML (posterior mitral leaflet) prolapse. 
LA (left atrium not dilated). 

 
Case 2. PML (posterior mitral leaflet) prolapse causing severe mitral regurgi-

tation with aneurysmal LA (left atrium) as shown in Figures 3-8 due to PML 
chordal rupture of rheumatic etiology in a 47-year-old male. Patient was advised 
lifelong penicillin prophylaxis and MVR (mitral valve replacement). 
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Figure 3. X-ray chest PA (postero-anterior) view showing the “4-bump” left heart border 
as AO (aortic knuckle), MPA (Main pulmonary artery), LAA (dilated convex left atrial 
appendage (third Mogul sign)), LV (left ventricle). Aneurysmal left atrium elevating the 
left main stem bronchus which becomes more horizontal and a “double density sign” in 
the right heart border (right arrow). Left arrow showing the GLA (giant left atrium) 
reaching towards left chest wall. 
 

 
Figure 4. Parasternal long axis view showing the PML (posterior mitral leaflet) chordal 
rupture of rheumatic etiology in a 47-year-old male. Both AML (anterior mitral leaflet) 
and PML (posterior mitral leaflet) of mitral valve are thick and calcified due to rheumatic 
etiology. 
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Figure 5. Parasternal long axis view showing the “bileaflet” MR (mitral regurgitation) jet originating 
from PML (posterior mitral leaflet) in a 47-year-old male. 

 

 
Figure 6. Parasternal long axis view showing the “bileaflet” mitral regurgitation due to PML chordal 
rupture in a 47-year-old male. 
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Figure 7. Tilted apical view showing the PML regurgitation in a 47-year-old male. 
 

 
Figure 8. Tilted apical view showing the PML regurgitation swirling around the IAS (in-
teratrial septum) in a 47-year-old male and the left atrium is aneurysmally dilated. 

 
Case 3. Aneurysmal left atrium in an 18-year-old girl due to isolated severe 

rheumatic mitral regurgitation as shown in Figures 9-14. The patient was pre-
sented with stroke and treated with anticoagulants, antiplatelet agents, advised 
lifelong penicillin prophylaxis and MVR (mitral valve replacement). 
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Figure 9. X-ray chest PA (postero-anterior) view showing the dilated LA (left atrium) towards left chest wall in an isolated severe 
rheumatic mitral regurgitation in an 18-year-old girl. The left heart border is “4-bump” as aortic knuckle (AO), MPA (main pul-
monary artery), LAA (dilated convex left atrial appendage-third Mogul sign) and LV (left ventricle). Right arrow showing the 
“Double density sign” of LA enlargement in the right heart border. Left arrow showing the GLA (giant left atrium) reaching the 
left chest wall. 

 
Case 4. Giant left atrium in mixed rheumatic mitral valve disease both mitral 

stenosis and regurgitation as shown in Figures 15-20 in a 47-year-old female. 
The patient was advised lifelong penicillin prophylaxis, MVR (mitral valve re-
placement), LA volume reduction surgery with Cox-Maze procedure for atrial 
fibrillation. 

Case 5. Giant left atrium with dense SEC (spontaneous echo contrast) visible 
as massive thrombus occupying the entire giant left atrium and resembling as 
“coconut atrium” as shown in Figures 21-25 and movie in Figure 26 in rheu-
matic mitral stenosis in a 50-year-old female. Patient was advised lifelong peni-
cillin prophylaxis, MVR (mitral valve replacement) and removal of thrombus with 
inverted T-shaped biatrial incision (endoatriectomy-transeptal superior ap-
proach), but the thrombus was resolving with prolonged oral anticoagulant 
therapy ( warfarin: 2.5 mg daily) as shown in Figure 27 without any embolic ep-
isodes on follow up. 
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Figure 10. ECG showing the wide P wave—140 ms (>120 ms) in lead II and increased negative terminal—0.08 mm (>0.04 mm) in 
V1 suggesting the LA (left atrial ) enlargement. 



R. Muthiah 
 

172 

 
Figure 11. Parasternal long axis view showing the aneurysmal left atrium in an 18-year-old girl 
due to pure rheumatic mitral regurgitation. 
 

 
Figure 12. Parasternal long axis view showing the severe mitral regurgitation touching the entire 
length of dilated left atrium and the length of jet is correlating with superior-inferior dimension of 
the left atrium in an 18-year-old girl. 
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Figure 13. Parasternal long axis view showing the severe rheumatic mitral regurgitation jet occupying 
the entire aneurysmal left atrium in an 18-year-old girl. 

 

 
Figure 14. Color-flow M-mode showing the holosystolic mitral regurgitation jet in an 18-year-old girl. 
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Figure 15. X-ray chest PA (postero-anterior) view-arrows showing the extension of giant left atrium (GLA) to both chest walls. 

3. Discussion 
3.1. Review of Literature 

In 1849, Hewett was the first to describe the giant left atrium in autopsy series of 
mitral valve disease [11]. When LA enlarges, it moves rightward and Hurst de-
scribed the giant left atrium as one that touches the right lateral thoracic wall 
(giant left atrial syndrome) in chest X-ray and it is almost always caused by 
rheumatic mitral valve disease [12] with predominant mitral regurgitation than 
mitral stenosis and atrial fibrillation is mostly present in this condition. In 1984, 
Piccoli, et al. consider giant left atrium when the cardio-thoracic ratio in the 
chest X-ray is >0.7 in addition to a left atrial anteroposterior diameter of >8 cm 
in transthoracic echocardiography [13]. Massive dilatation of the left atrium oc-
curs in all directions, may reach both chest walls as in Figure 15 and particularly 
to the right and sometimes to the left as in Figure 3 and Figure 9 [14]. Giant LA 
is rarely observed in non-rheumatic mitral valve involvement and it does not  
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Figure 16. ECG showing the left atrial enlargement, coarse atrial fibrillation (>1 mm), fine atrial fibrillation (fibrillatory waves <1 
mm) and biventricular hypertrophy (LVH pattern + deep S wave in L1, aVL and lateral precordial leads with right axis deviation 
(RVH)). 
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Figure 17. Parasternal long axis view showing the giant left atrium in mixed mitral valve dis-
ease in a 47-year-old female. The left atrium is severely enlarged, anatomically distorted and 
making it difficult to find a correct angle for adequate measurement. The giant left atrium 
compressing the postero-basal part of LV (left ventricle) and the length of compression is 36 
mm (>30 mm). 

 

 
Figure 18. Parasternal long axis view showing the giant left atrium looks like a “crown (LV) on 
a cushion (aneurysmal left atrium)” appearance in a 47-year-old female. 
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Figure 19. Parasternal long axis view showing the severe mitral regurgitation and giant left atrium 
in a 47-year-old female. 

 

 
Figure 20. Parasternal long axis view showing the mitral stenosis jet and giant left atrium in a 
47-year-old female. 
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Figure 21. Parasternal long axis view showing the dense SEC (spontaneous echo contrast) visible as 
thrombus occupying the entire giant left atrium in a 50-year-old female. 

 

 
Figure 22. Tilted apical view showing the thrombus occupying the entire left atrium in a 50-year-old 
female. 
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Figure 23. Tilted apical view showing the giant thrombosed left atrium in a 50-year-old female mea-
suring as 203 × 176 mm. 

 

 
Figure 24. Tilted apical view showing the giant thrombosed left atrium in a 50-year-old female re-
sembling as a “coconut” as in Figure 25. 
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Figure 25. Showing the “coconut”. 
 

_20140618120253_1312020.avi
 

Figure 26. Movie showing the “swirling motion” of SEC (spontaneous echo contrast) in a 
50-year-old female. 
 

 
Figure 27. Parasternal long axis view showing the SEC (spontaneous echo contrast- 
thrombus) resolving with anticoagulant therapy in a 50-year old female. 
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occur in mitral regurgitation due to other causes. Severe mitral regurgitation due 
to MVP does not produce a giant left atrium since there is no associated primary 
left atrial disease as shown in Figure 1 and Figure 2. Phua and Brownsberger, et 
al. reported giant left atrium due to mitral valve prolapse [15] and the largest 
“non-rheumatic” giant left atrium reported in mitral valve prolapse measured 12 
× 13 cm [16]. A giant left atrium associated with PML (posterior mitral leaflet) 
prolapse) due to severe mitral regurgitation as a result of chordal rupture with 
rheumatic etiology was shown in Figures 4-8. The largest reported giant left 
atrium due to untreated rheumatic heart disease measured 19.3 × 14.7 cm [17] 
and 20 × 16.8 cm [18]. Owen et al. misinterpreted a giant left atrium as right- 
sided pleural effusion and punctured [19], the postmortem examination revealed 
a severely enlarged left atrium occupying the entire thoracic cavity and this is the 
first published case of “giant left atrium”, a term that was introduced by Fisher et 
al. [20] in 1956. Schwartzman et al. performed a CT-guided biopsy in a giant left 
atrium believing it to be a malignant mass [21]. There is no definition of a giant 
left atrium based on LA volume and an anteroposterior atrial diameter > 65 mm 
as “giant left atrium”, corresponding to 1.6 times the normal value (<40 mm) 
[22]. In clinical practice, the severely enlarged and anatomically distorted left 
atrium, making it difficult to find a correct angle for an adequate measurement 
as in Figure 17 and the cut off’s are arbitrary whether an atrium is severely di-
lated or giant. 

3.2. Pathogenesis 

Left atrial dilatation may be congenital or acquired. The congenital aneurysmal 
dilatation of left atrium most frequently involves the left atrial appendage, rarely 
affects the body of left atrium [23] and it may be caused by congenital dysplasia 
of musculi pectinati and LA muscle bundles related to them [24]. Congenital 
weakness of the atrium results in local dilation gradually increases in size and 
their walls may be composed of hypertrophied myocardium or fibrous tissue 
[25]. If the aneurysmal wall protruding from the LA has normal myocytes, it is 
termed as LA diverticulum [26]. 

Massive enlargement of left atrium is usually associated with an acquired 
cause of long-standing rheumatic mitral valve disease and its exact etiology is 
not fully understood. Rheumatic pancarditis damages the entire heart by causing 
chronic inflammation and weakening its tissues, including the left atrial wall that 
then dilates more easily. Occasionally, the left atrium can reach extreme sizes 
even under normal mitral valve function in both adults and children [27]. His-
tologically, the atrial wall of giant left atrium does not usually reveal Aschoff bo-
dies (perivascular fibrinoid necrosis in the myocardium), but the fibrosis and 
chronic inflammatory changes are mostly present. 

In mitral regurgitation, the left atrial size is proportionately related to com-
pliance and the dilated left atrium compensates for increased stress by an initial 
increase in compliance. This reservoir effect of a large left atrium is beneficial to 
protect the lungs from pulmonary hypertension and edema [28] [29]. Increased 
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left atrial and pulmonary pressures, in case of very large left atrium (>60 mm) 
provide the substrate as a structural precursor of atrial fibrillation [30] [31] 
which contributes further atrial dilation in mitral valve disease [32]. The dilated 
atrium requires more energy to pump blood and lose its elastic properties due to 
myocarditis, succumbs to deformational change, limiting Laplace’s law applica-
tion in chronic mitral regurgitation and becomes larger with an increase in LA 
volume. For an LA diameter of 6 cm, the estimated volume of atrium exceeds 
300 ml [33]. The increased LA volume may complicate thrombus formation due 
to potential stasis with thromboembolic events. The enlarged left atrium may 
compress the bronchial tree (widening of carinal angle (splaying of carina) > 120˚ 
as shown in Figure 3, stenosis of left main bronchus), left laryngeal nerve 
(hoarseness due to left vocal cord paralysis-Ortner’s syndrome [34] [35]), infe-
rior and middle lobes of right lung (atelectasis, infection) [36], postero-basal 
part of left ventricle as in Figure 17 (hemodynamic instability) and esophagus 
(dysphagia). Isolated LV compression by Giant LA is defined as Type 1 [37], 
both LV and bronchopulmonary compression is defined as Type II [38] Giant 
left atrium. Nigri reported a rare complication of giant left atrium, pushing the 
heart to the right side of the chest and mimicking as dextrocardia [39] [40]. The 
left atrium extends more to the left side forming the left atrial appendage which 
becomes convex in the left heart border (third Mogul sign) just below the pul-
monary trunk when it is dilated (normally it should be flat or slightly concave) 
and makes a “4-bump” left heart borderas in Figure 3 and Figure 9 that in-
cludes the aortic knob, main pulmonary artery, left atrial appendage, and the left 
border of left ventricle. The LA size is larger in men than women [41] and in 
mitral stenosis, the body of left atrium is larger than normal and it never pro-
duces a giant left atrium, but giant left atrium with rheumatic mitral stenosis was 
reported and it may be associated with massive thrombus formation as shown in 
Figures 21-24. 

3.3. Echocardiographic Features 

Echocardiography is an excellent, non-invasive technique for obtaining anatom-
ical measurements and it is universally accepted to assess the left atrial size [42], 
comparable to angiography. Since the left atrium is not a symmetrically shaped 
3D structure, the linear dimensions widely used in clinical practice, shown to 
correlate with angiographic measurements but inaccurately represent the LA 
size. Expansion of the left atrium in the AP (anteroposterior) dimensions may be 
constrained by the thoracic cavity between the sternum and the spine. Predomi-
nant enlargement in the superior-inferior and medial-lateral dimensions will al-
ter the LA geometry and the AP dimensions also may not be representative of 
LA size [43]. Kawazoe et al. proposed two echocardiographic criteria to define 
the giant left atrium [44]. 

1) Large left atrium depicted by M-mode echocardiography with diameter > 
65 mm. 

2) Left ventricular posterobasal wall bent inward and lying between the dilated 
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LA cavity and LV cavity. The length of postero-basal part of LV compressed by 
large LA ≥ 30 mm was defined as “giant left atrium” [45] as shown in Figure 17. 

Cross sectional echocardiography is superior to M-mode echocardiography 
for measuring left atrial size [46] [47] and it allows the visualization of entire left 
atrium from different views [48]. The presence and extent of chamber dilatation 
could not be predicted by the use of a single dimension. In normal subjects, the 
SI (superior-inferior) dimension being the major axis and the ML (medial-lateral), 
AP (anteroposterior) dimensions are the minor axes, and the SI dimension is 
usually the largest among the left atrial diameters and it should include the 
measurements of all three dimensions to determine the presence and to measure 
the degree of LA dilatation. 

The extreme dilatation of the left atrium is probably related to the jet of re-
gurgitation (or insufficiency), a finding common to all as shown in Figure 12, 
the jet occupies the entire left atrium as in Figure 13 and a holosystolic pattern 
in color M-mode echocardiography as shown in Figure 14. 

The balloon-like enlargement of the left atrium which occupied the whole of 
the posterior, right and left mediastinum and the rest of the heart looks like a 
“crown on a cushion” as shown in Figure 17 and Figure 18 in mixed mitral 
valve disease (both stenosis and regurgitation) as in Figure 19 and Figure 20. 
The LA enlargement was associated with spontaneous echo contrast in the left 
atrium [49] as shown in Figures 21-24. A relationship between LA enlargement 
and increased risk of stroke was first proposed in 1980’s [50] [51]. LA dilation 
leads to thinning and fibrosis of myocardial and conducting fibers [52] [53] and 
thereby results in electrical tissue inhomogeneity, disordered electrical activation 
and contractility. Every 5 mm increase in LA diameter increases the develop-
ment of atrial fibrillation by 39% [54] or 4-fold increase in the risk of new AF 
(atrial fibrillation) with LA diameter > 50 mm [55]. Patients with atrial fibrilla-
tion, who usually have LA diameter > 45 mm and atrial enlargement may in-
crease refractoriness to medical or electrical conversion of atrial fibrillation [56] 
into sinus rhythm due to the fibrotic and calcified degeneration of left atrial 
myocardium. Early cardioversion is avoided in presence of LA thrombus and 
appropriate anticoagulant therapy is instituted for 6 to 12 weeks and interven-
tional treatments such as PTMC (percutaneous trnsluminal mitral commissu-
rotomy) and CMC (closed mitral commissurotomy) are adopted only after ree-
valuation by echo. The incidence of LA thrombus among patients with mitral 
stenosis and atrial fibrillation varies from 7% - 38% and it is directly related to 
the size of left atrium [57], but not all patients with giant left atrium have an as-
sociated thrombus formation [58], the thrombus size also varies and this diver-
sity may be due to local factors within the left atrium as shown in Table 2. 

Profuse, dense SEC (spontaneous echo contrast) with its swirling pattern of 
increased echogenicity was shown in Movie in Figure 26 and sometimes, it be-
comes impossible to differentiate dense SEC from the underlying thrombus. A 
patient with giant left atrium due to rheumatic mitral valve disease with SEC was 
reported in 2012 [59]. 
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The LA calcification, originally described in 1898 and the first presentation of 
LA calcification was made by Oppenheimer in 1912 [60]. It is an uncommon 
complication of long-standing rheumatic valve disease and if heavy calcification 
was observed in the LA appendage, atrial free wall and the mitral valve apparatus 
with sparing of interatrial septum, it is termed as “porcelain atrium” [61]. Involve- 
ment of dense calcification to the interatrial septum as transmural calcification of 
entire left atrium is called as “coconut atrium” [66] and calcification of left 
atrium with pulmonary veins is called as “mold-like” calcification [67]. LA calci-
fication is described as a high density ring encircling the left atrium on chest- 
X-ray and Harthome et al. [68] described its appearance as a C-shaped curvili-
near density with the opening of the C lying anteriorly in the region of the mitral 
annulus. This condition is assumed to the end result of extensive rheumatic 
pancarditis and a classification scheme was proposed for LA calcification [69] as 
shown in Table 3 and the pathophysiological mechanism of LA calcification was 
shown in Table 4. 

Massive calcification of left atrium, predominantly affects the woman (74%) 
and it took an average duration of 19.7 years (17 - 20 years) to become manifest 
in rheumatic mitral stenosis and resembled a coconut shell [70]. The term “co-
conut atrium” is misnomer to describe this condition and a complete opacifica-
tion of giant left atrium with dense SEC seen as thrombus as shown in Figure 
24, resembling a “coconut” as in Figure 25 and this condition is better termed as 
“coconut atrium” appropriately. 

 
Table 2. Showing the local risk factors for thrombosis within the left atrium. 

Left atrial endocardial damage 

Activation of coagulation system within the left atrium 

High levels of biochemical markers 

Fibrinopeptide A 
Thrombin-antithrombin III complex 
Von Willebrand factor antigen [62] [63] 

Paraneoplastic (due to altered intravascular coagulation related to carcinoma breast [64]  
or lung [65]) 

Rhythm changes (atrial fibrillation or atrial flutter) 

 
Table 3. Classification of LA calcification. 

Type A 
Calcification confined to LA appendage. Mitral stenosis is the underlying lesion 
often and is almost always associated with thrombus in the appendage 

Type B 
Calcification confined to the free wall of left atrium and mitral valve and is seen 
in advanced mitral stenosis 

Type C 
Small area of calcification confined to posterior wall of LA, results from the jet 
lesion of mitral regurgitation and termed as “McCallum’s patch” 

 
Table 4. Pathophysiological mechanisms for LA calcification. 

Previous ulceration of the atrial wall as the origin of calcification 

A response to the chronic strain forces in the setting of mitral disease 

Chronic renal failure [75] [76] 
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3.4. Management 
3.4.1. Medical Therapy 
Giant left atrium increases the thromboembolic risk, despite anticoagulant ther-
apy. A Giant left atrium is an indication for the initiation of anticoagulant ther-
apy and they were anticoagulated with an International Normalized Ratio (INR) 
ranging between 2.5 and 3.5. Anticoagulants alone seem to be safe approach to 
reduce thrombosis [71]. However, such medications are not ideal for early use 
since several days are usually required to achieve the therapeutic INR. The re-
sponse of an organized thrombus to an anticoagulant therapy may be unpredicta-
ble. The thrombus dissolves partially, the shed fragments results in embolization  
during therapy and the severed thrombus may block the mitral orifice and caus-
es sudden death [72] [73]. Despite anticoagulation with a direct thrombin inhi-
bitor, the oral dabigatran, thrombus occurred in rheumatic mitral stenosis with 
atrial fibrillation [74]. The non-vitamin K antagonist oral anticoagulants 
(NOAC)-rivaroxaban are effective alternative to warfarin for resolving thrombus 
in the left atrium in patients with atrial fibrillation [77] and the reported resolu-
tion rate by using vitamin K antagonist is 50% - 90%. Warfarin is often used for 
the prevention of thromboembolism in non-valvular atrial fibrillation, and anti-
coagulation with INR (international normalized ratio) ≥2 will reduce the occur-
rence of ischemic stroke and in-hospital mortality [78]. 

Thrombolytic therapy is another option for treating the LA thrombus [79] 
and shown to be effective in patients with mitral prosthesis with thrombosis 
[80]. The effectiveness and risk of thrombolytics for an organized or partially 
organized thrombus or thrombi of long duration is not known clinically. Frag-
ment shedding after resolution and detachment of a large LA thrombus if the 
stalk was dissolved first could occur after thrombolytic therapy. Before the initi-
ation of thrombolytic therapy, echo characteristics of the thrombus must be 
carefully analyzed and a fresh, unorganized thrombus appears as homogenous, 
soft and mobile. A rebound thrombosis after discontinuing anticoagulant thera-
py was reported by Kadoi et al. [81]. Therefore, maintaining sufficient anticoa-
gulation was crucial following thrombolytic therapy for LA thrombus. 

3.4.2. Surgical Therapy 
The aim of surgery in giant left atrium is to correct the mitral valve abnormali-
ties, to treat compressive manifestations, to prevent thromboembolism and to 
revert atrial fibrillation into normal sinus rhythm [82]. 

3.4.3. Mitral Valve Surgery 
Two strategies had been applied as mitral valve surgery alone or mitral valve 
surgery with LA volume reduction. Some surgeons believe that the effect of 
rheumatic process on left atrial elastic fibers is irreversible, hence they tend to go 
only for mitral valve surgery without LA reduction and successful mitral valve 
surgery alone will result in decrease in LA size, volume and LA pressure. 

LA Volume reduction is indicated for the presence of intracardiac or extra-
cardiac compressive symptoms, thrombus with a history of thromboembolic 
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events and prevents recurrent thrombosis by reducing intra-atrial stasis. The 
volume reduction may be classified into three categories: 

a) Partial plication or resection of inferior atrial wall, the sites of plication in-
clude posterior-mitral annulus (para-annular), remaining inferior atrial wall, 
lateral to the left pulmonary vein and or between right and left pulmonary veins. 

A new surgical procedure, para-annular plication of the left atrial wall was at-
tempted to eliminate the compression of basal portion of the posterior wall of 
the left ventricle to minimize the paradoxical movement and to correct the ab-
normal direction of the plane of mitral valvular ring. 

The Mercedes-plasty of the inferior wall a procedure described by Dzemesh-
kevich et al. [83], combined GLA (giant left atrium)-plasty with preservation of 
mitral valve apparatus during MVR (mitral valve replacement) in which the in-
ferior wall of left atrium between the four ostia of pulmonary veins is plicated. 

Triangular resection of the inferior wall was described by Sinatra et al. [84] 
with an advantage to interrupt the wavelets circuits around the pulmonary veins 
as a beneficial effect of inhibiting the propagation of atrial fibrillation foci. 

b) Partial plication or resection of both inferior and superior atrial walls [85]. 
Spiral resection of left atrial wall was introduced by Sugiki et al. in 2006 [86]. 

c) Partial heart auto-transplantation [87]. 
The co-existence of giant left atrium with mitral valve disease provide a sig-

nificant risk factor in mitral valve surgery and surgical mortality ranging from 
8% - 23%. The increased operative mortality is proportionately related to high 
pulmonary systolic pressure, but the intended benefits of reducing a giant left 
atrium include the elimination of symptoms and alleviating the pressure effects 
to the left ventricle, bronchus, lung parenchyma and reduction of early post-
operative complications related to low cardiac output syndrome and respiratory 
complications. The simplest modality for size reduction is plication of inferior 
left atrial wall, but the plication of superior wall carries a high risk of bleeding 
and AV (atrio-ventricular) node blockade. 

The plIcation may not necessary when the left atrial diameter is <80 mm and 
those group with giant left atrium (GLA) had compressive symptoms may re-
ceive LA plIcation with MVR [88]. 

Cox-Maze procedure is a viable option to treat long-standing persistent atrial 
fibrillation in patients with giant left atrium. The aim of the procedure is to di-
vide the macro-reentry circuits and to direct the electrical waves from the si-
noatrial node to the atria and atrio-ventricular node. During the procedure, a 
number of incisions are made on the left and right atrium to form scar tissue, 
which does not conduct electricity and disrupts the path of abnormal electrical 
impulses. The scar tissue also prevents erratic electrical signals from recurring. 
After the incisions are made, the atrium is sewn together to allow it to hold 
blood and contract to push blood into the ventricle. Normal sinus rhythm had 
been reported to range from 67% to 98% [89] and the efficacy of Maze proce-
dure in restoration of atrial contraction in giant left atrium and in those without 
it are compared after one year follow-up as normal sinus rhythm in ECG was 



R. Muthiah 
 

187 

53% and 75%, regaining atrial contraction as appearance of A wave in pulsed 
Doppler with a peak velocity of at least 0.10 m/s was 20% and 50% respectively. 
The bigger the left atrium, the lower is the percent of restoration of sinus 
rhythm. More than 90% of patients with a preoperative LA size < 57.8 mm re-
gained sinus rhythm by Maze procedure postoperatively [90] and when the LA 
diameter was <45 mm, atrial fibrillation was ablated in 100% of patients [91], 
but when the diameter was >85 mm, the success rate was 0% [92]. 

Scherer et al. showed that LA volume reduction concomitant with mitral valve 
surgery restored postoperative sinus rhythm [93], but postoperative LA diameter 
was significantly smaller in patients who attained sinus rhythm by radiofre-
quency (RF) Maze procedure. Mitral valve surgery alone may not reduce the en-
larged LA size and direct surgical management of giant left atrium will reduce 
the LA size, and the restoration of sinus rhythm in atrial size reduction was 
77.3% whereas without reduction, it is only 61.1%. 

If the thrombus is organized, surgery is indicated and surgical intervention 
may be a conservative modality in very large acute LA thrombus. Removal of an 
organized thrombus from the left atrium can be challenging especially when it is 
huge in size. The presence of dense adhesions and absence of cleavage plane 
make its removal difficult. Thrombectomy can be performed by an inverted T- 
shaped biatrial incision and the whole thrombus was completely removed intact. 
Under these circumstances, the residual organized material can be left. Lim and 
Colleagues suggested the use of autologous pericardial patch to cover these areas 
to avoid future thrombus formation [94]. 

Calcification of left atrial wall constitutes a major complication and risk to 
mitral valve surgery due to difficulty in entering the left atrium. Massive calcifi-
cation of LA wall can cause recurrent thrombosis despite the therapeutic anti-
coagulant level following a surgical thrombectomy [95]. LA calcification was 
progressed after mitral valve replacement despite there was no definite LA wall 
calcification at the time of surgery and it was due to previously formed rheumat-
ic ulceration of the atrial wall as the origin of calcification and its progression. 

Roberts et al. [96] reported that calcific deposits prevented the left atrium 
from dilating, decreased its compliance, and caused the elevated LA pressure to 
be transmitted to the pulmonary vessels and the right ventricle, leading to tri-
cuspid insufficiency. Thus, if patients who had rheumatic heart disease and un-
derwent mitral valve replacement, suffer right heart failure, extensive LA calcifi-
cation should be considered. 

Surgery should be considered as one option of the treatment for atrial calcifi-
cation [97]. The accepted surgical treatment of LA calcification is a total endoa-
triectomy with mitral valve replacement. The interatrial septum serves as the 
surgical cleavage plane, since this area is noncalcified and is therefore exploited 
in order to prevent embolization and hemorrhage when a thrombus is present, 
but it is difficult to suture the calcified structures. The presence of coconut 
atrium (calcified interatrial wall) will significantly complicate surgery and in- 
creases the mortality. Mitral annular calcification may progress to liquefaction 
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necrosis, referred to as “caseous necrosis” which can make mitral valve surgery 
very difficult [98]. Calcification of interatrial septum and caseous necrosis of 
mitral annulus could be potential contraindications to mitral valve surgery. 
Dense calcification of atrial wall can prevent visualization of the interior of the 
chamber so that intracavitary thrombus and the septum cannot be seen [99]. If 
there is evidence of complete transmural calcification, i.e., septum cannot be vi-
sualized by TEE (transesophageal echocardiography) and appears to be calcific 
by CT (computed tomography), suspect “coconut atrium” and it is impossible 
to incise. In such cases, the calcified endothelium on the atrial septum and the 
free wall of the left atrium was pealed off (endoatriectomy) and the rim of in-
teratrial wall was reconstructed and closed with a bovine pericardium. Redo 
MVR was performed with endoatriectomy upon transeptal superior approach 
[100]. 

3.5. Outcome 

A report of De Sanctis, who consider patients with GLA (giant left atrium) to 
have a relatively benign course even when not operated upon [101] and in rare 
cases, the patients may remain asymptomatic. No attempt was made to diminish 
the size of the left atrium by plication or excision as advocated by Johnson [102] 
or Le Roux [103]. There does not seem to be sufficient evidence that this proce-
dure is of benefit. Morbidity of GLA comes from compression of intracardiac 
and adjacent extracardiac structures. Tamura et al. [104] presented a case of se-
vere mitral stenosis and regurgitation, undergone mitral valve replacement with 
left atrial volume reduction and showed relief of compression, improvement in 
respiratory function with a decrease in carinal angle in the immediate postoper-
ative period. 

The coexistence of giant left atrium significantly increases the operative mor-
tality from 7% to 20% in mitral valve surgery. Surgical resection is the treatment 
of choice, even in asymptomatic patients, because of the risk of rupture, systemic 
embolism, heart failure, arrhythmias or extrinsic compression of trachea or 
esophagus [105] and the surgeons should consider the risks and beneficial effects 
of various surgical options when managing the patients with GLA (giant left 
atrium). 

4. Conclusion 

Long-standing mitral valve disease is associated with enlargement of left atrium 
as a compensatory mechanism with a reported incidence of 19%. Giant left 
atrium is seen in only 3% - 4% of patients and such a low incidence is probably 
related to an early development of pulmonary hypertension, its subsequent effect 
on right ventricular output, the pressure and volume overload in the left atrium 
are reduced. A giant thrombosed left atrium resembling as a “coconut” as in 
Figure 24, the largest one reported in the literature as in Figure 23, was found 
by 2D transthoracic echocardiography at this hospital in India. 
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Abstract 
Alloimmunization to platelet antigens exposes to a serious immunological in-
cident. We report a probable case of a post-transfusion purpura from homo-
zygous sickle cell child alloimmunized against platelet antigen. We detail the 
challenges of alloantibody identification and transfusion management. These 
challenges are due to the lack of laboratory techniques for typing HLA and 
HPA system and the use of leukocyte-depleted (filtered) blood products. 
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1. Introduction 

Post-transfusion purpura is one of the rare immunologic reactions found in pa-
tients receiving multiple transfusions [1]. The use of non-leukocyte-depleted 
blood products increases the frequency of post transfusion event and exposes al-
loimmunization platelet [2]. This alloimmunization would be responsible for a 
later transfusion event. In our country, people with sickle cell disease form a part 
of the population that needs repeated transfusion. In Madagascar, the prevalence 
of sickle-cell disease is 9.2% [3]. Transfusion is an essential element in their 
treatment during a crisis. Because the leukocyte-depleted is not available, the 
whole-blood transfusion is always carried out. However, this practice exposes to 
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transfusion event. We report a case of post-transfusion purpura in a homozyg-
ous sickle cell. We detail the challenges in the identification of the antibody in-
criminated as well as the short- and long-term challenges of the transfusion 
management of the child. 

2. Observation 

An 8-year-old girl with homozygous sickle cell disease was hospitalized for a 
sickle cell crisis. She has received 07 transfusion episodes since she was 26 
months. The blood products used were always whole blood iso group iso rhesus. 
The blood group is O positive. At her last sickle cell crisis she presented hyper-
thermia, a mucosal cutaneous pallor. The biological results showed anemia (Hb: 
60 g/l), leukocyte rise, with a normal platelet rate, high C reactive (CRP = 24 
mg). The search for plasmodium was negative. The child had antibiotic treat-
ment and was transfused with a whole blood. The clinical condition of the child 
improved but 5 days after transfusion she presented two bumps in the scalp (5 × 
2 cm) (Figure 1). These two bumps appeared suddenly without any notion of 
trauma. We examined the child and other signs of bleeding were not found ex-
cept two bumps. These bumps were soft, painless. We have redone the hemo-
gram which showed a deep thrombocytopenia at 30 Giga/l. 

In view of this fact no immunoglobulin was available therefore corticosteroid 
was administered. The change was good because the bump has gradually de-
creased in volume and eventually disappeared. Since this event, due to lack of 
leukocyte-depleted blood supply, the child has not received any blood transfu-
sions despite her anemia, but only preventive treatment such as antibiotics 
prophylaxis, folic acid, good hydratation. One week after leaving the hospital, 
follow-up did not find any abnormalities except his anemia. 

3. Comments 

This observation illustrates the post transfusion risk of multiple transfusions 
when using non-leukocyte-depleted blood products. The risk of immunological 
event is 3% [1]. In our case, it is likely a post-transfusion purpura. In front of this 
event, we are faced with several challenges. Among them, there is the diagnostic 
challenge because we did not have the laboratory technical to demonstrate the  
 

 
Figure 1. Two bumps 5 day after transfusion in a 
homozygous sickle cell. 

Bumps
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anti-platelet antibodies in question. Thus, diagnosis is based on medical history, 
clinical, and non-specific biology. It was a child who has received multiple whole 
blood transfusions. While whole blood transfusion induces frequent anti-HLA 
immunization due to non-leukocyte depleted. The risk of an immunological 
event is 36% in subjects previously stimulated [2]. In patients already sensitized 
the memory T lymphocytes can be rapidly activated by antigen presenting cells 
of the recipient presenting antigenic peptides derived from the incompatible 
HLA molecules of the transfused product. This activation of memory T lym-
phocytes results in the production of anti-HLA IgG alloantibodies [4]. Regard-
ing the clinic, spontaneous hemorrhagic syndrome occurs on the scalp without 
any notion of trauma. The hemorrhagic syndrome appeared 5 days after the 
blood transfusion in a repeated transfused patient [5]. There are also other he-
morrhagic signs such as petechiae, purpura, mucosal hemorrhagic encountered 
in other patients who have made a post transfusion purpura [6]. 

The non-specific biological argument is based on the number of platelets that 
are collapsed. Major thrombocytopenia was observed a few days after transfu-
sion because the blood count before transfusion showed a normal platelet count. 
The immunological event due to HPA alloantibodies is responsible for major 
collapse of platelet count because it results in both destruction of recipient and 
donor platelets [2]. 

In the face of the medical history, the clinic and especially the collapse of the 
platelet rate we retained the diagnosis of post transfusion purpura. Even if the 
antibody against-HLA alloimmunization is more frequent than the antibody 
against-HPA [7], in our case the presence of platelet-specific antigens is not 
ruled out by this major thrombocytopenia, especially patients with anti-HLA al-
loimmunization more frequently develop anti-HPA antibodies [2]. 

Concerning challenge in the treatment, HPA and HLA typing of the child 
could not be conducted. As a result, we were unable to select compatible HPA or 
HLA platelet concentrates from typical donors. We didn’t have any typing tech-
niques, whether serological or molecular. Due to the unavailability of immu-
noglobulin treatment with corticosteroid was administered [8]. 

Blood transfusion, especially red blood cell concentrates (RBCs), is an essen-
tial part of sickle cell therapy. It has improved the morbidity and mortality of 
these patients, but like any other developing countries, we don’t have leuko-
cyte-depleted blood that will reduce adverse effects in this patient [9]. A new 
transfusion could therefore expose the child to severe complications if no blood 
from a typical donor is used [6]. All these difficulties put at stake the short-term 
and long-term prognosis of our patient. 

4. Conclusion 

This is the first reported case of post-transfusion purpura in a multitransfused 
patient. In this case, the likely diagnosis of a post-transfusion purpura has been 
retained in front of his medical history, hemorrhagic syndrome and major 
thrombocytopenia. Faced with the challenges of diagnosis and management, we 
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are sometimes confronted with a situation of blocking transfusion. Due to lack 
of leukocyte-depleted blood products and phenotyping HLA HPA, the manage-
ment of multi-transfused patients is a constraint for blood transfusion estab-
lishments. 
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