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Abstract 
We report a rare complication of diffuse alveolar hemorrhage and respiratory failure 
following percutaneous vertebroplasty in a patient who has evidence of cement lea-
kage. Cement injection was done two days prior to presentation and covered 2 ver-
tebral levels for osteoporosis induced fractures. 
 

Keywords 
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1. Introduction 

Percutaneous cementoplasty (also known as vertebral packing or vertebroplasty) with 
acrylic cement (polymethylmethacrylate [PMMA]) is a procedure aimed at preventing 
vertebral body collapse and pain [1] [2]. The first percutaneous cementoplasty was 
performed by Deramond et al., who originated the method in 1984. Since that time, the 
interest in percutaneous cementoplasty has grown and many technical improvements 
have been made [3]. 

The principle of the procedure is to provide analgesic and consolidation effects to the 
diseased bone and to prevent further collapse and pain. The ultimate goal is to improve 
patient functional status [4] [5]. 

The procedure is simply done under CT images by inserting a small tube inside the 
damaged vertebrae after local anesthetics. A toothpaste like material, PMMA, is then 
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injected slowly with appropriate amount into the bone. When the material hardens, 
consolidation effects take place and the bone becomes stabilized. The patient usually 
experiences pain relief within 4 to 24 hours [6] [7] [8]. 

The indications for this procedure have been increasing; examples of such indica-
tions are: Symptomatic vertebral angioma, painful vertebral body tumors, Metastases 
and Myeloma, refractory severe painful osteoporosis with loss of height and/or with 
compression fractures of vertebral bodies.  

The most common side effects are infection and hematoma at the site of injection 
[9]. However, if the needle is not properly placed in the vertebral body or the injected 
volume is too large, then cement leak into the vertebral plexus could take place [10]. 
Too rapid injections could also result in cement leak. This material is hazardous in term 
of causing local injury. Once leaked, it may travel through the circulation and could 
lead to remote organ damages. 

Renal Vein cement thrombosis and pulmonary embolism have been reported as rare 
and sometimes fatal complications. Valvular injury and even right ventricular rupture 
from hard cement has been reported. Cases of ARDS due to cement pulmonary embol-
ism have been described from different centers around the word [11] [12] [13] [14]. 

Our main objective in reporting this case is to alert physicians and patients about 
another life threatening complication associated with a procedure which is considered 
once to be simple, safe, and effective. 

2. Case Report 

A 59-year-old female came to the emergency department complaining of shortness of 
breath, fatigue, and low grade fever. Two days prior to presentation she underwent 
Vertebroplasty procedure for T-12, L-1 Vertebral body compression fractures.  

Vertebroplasty was done under local anesthesia using Acrylic Cement. The proce-
dure was prolonged but uneventful. Upon presentation the patient denied any cough or 
sputum production. She did have chills and body aches. On admission, Temperature 
was 100.1 F. with Respiratory rate of 28 breaths per minute. On examination, she was 
found to have coarse breath sounds with normal cardiac vascular exam. The site of Ver- 
tebroplasty was intact and dry. Oxygen Saturation was 91% on 2 liter per Minute Nasal 
cannula. Chest x-ray upon admission was with no significant pathology (Figure 1).  

Two days after admission; diffuse alveolar infiltrates developed (Figure 2). Patient 
was transferred to the Intensive Care Unit (ICU) and placed on mechanical ventilator 
support. Patient was treated as a case of adult respiratory distress syndrome (ARDS). 
Trans echocardiography was done and revealed no abnormalities. 

Flexible Bronchoscope showed no bronchial lesions. Alveolar lavage with multiple 
consecutive aliquots of 50 ml of Normal saline was performed. Bloodier returns were 
documented among lavage tubes. Microscopic exam shows 50% Hemosidrinladened 
macrophages. Chest CT scan without contrast showed grains of Cement in the pulmo-
nary parenchyma particularly in the left lower lobe (Figure 3). In addition, there was a 
two grams drop in the hemoglobin (from 9 to 7 g/dl). The diagnosis of diffuse alveolar  
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Figure 1. Portable chest x-ray at presentation. Clear lungs with mild left sided pleural effusion. 

 

 
Figure 2. Portable chest x-ray two days after admission. Diffuse bilateral alveolar infiltrates. 

 

 
Figure 3. CT chest without contrast. Grains of Cement in the pulmonary parenchyma at the left 
lower lobe. See red arrow. 
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hemorrhage (DAH) was confirmed. Supportive treatment was followed. MRI of the 
spine showed cement leak through the Para vertebral muscles with no signs of abscess 
(Figure 4). On day 10, patient was successfully weaned off the ventilator (Figure 5). 
She was then transferred to the general medical floor where she spent one more week. 
Her respiratory status continued to improve and she was eventually released home on 1 
liter per minute oxygen therapy. 

3. Discussion 

Local and systemic Cement leak is operator dependent. Improper Needle position, high 
injected volume, and fast injection could lead to material Leak into the vertebral venous  
 

 
Figure 4. MRI of the thoracic and lumbar spine. Cement leak through the Para vertebral muscles. 
See red arrow. 

 

 
Figure 5. Chest X-ray just before weaning off the ventilator. Clearing previously noted alveolar 
infiltrates with trachealtube in place. 
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plexus and therefore into the circulation. The hard material could cause local tissue 
damage, acute pulmonary embolism, and cardiac tissue damages. 

Safety measures to reduce the risk of cement extravasation include high quality per-
manent radiological guidance enabling early detection of cement extravasation, careful 
selection of the bone penetration site in order to make a single vertebral needle path, 
and careful needle placement to avoid the risk of cortical breakthrough. 

Some authors advocate Vertebral Venography to assure appropriate technique and to 
prevent such leak. 

Acute Pulmonary embolism and ARDS have been described in the literature, and it 
has been associated with mortality [13]. In 2002, Jang et al. reported three cases of 
pulmonary embolism caused by polymethylmethacrylate (PMMA) after percutaneous 
vertebroplasty [14]. 

In 2006, Syed MI et al. reported a fatal case of fat embolism after vertebroplasty [15]. 
Surprisingly, there was no evidence of cement leak in that particular case. Cardiac per-
foration is another rare complication of vertebroplasty, with only one fatal case report 
in the literature [16]. Cerebral embolus has also been reported to occur and is attri-
buted to fat emboli from raised intramedullary pressure during cementation [17]. 

DAH is a newly described complication that was diagnosed in this case with evidence 
of cement in the lung.  

Although not completely explained, DAH could be caused by pulmonary capillaries 
rupture under the effect of hard material. Allergic reaction to the cement with cytokine 
release might be also another explanation. Meticulous and careful technique during 
material injection would prevent cement leak. 

In general DAH by itself does not necessary carry a grim prognosis. It does, however, 
cause respiratory failure that may require mechanical ventilation support. There is no 
specific treatment for DAH caused by cement leak. The management is mainly suppor-
tive. During the ICU stay, hospital and ventilator acquired infections are essential to 
prevent. 

In the Investigational Vertebroplasty Safety and Efficacy Trial (INVEST), Kallmes et 
al. report that pain and disability outcomes at 1 month in a group of patients who un-
derwent vertebroplasty were similar to those in a control group that underwent a sham 
procedure [18]. In other trial, Buchbinder et al. measured pain, quality of life, and func-
tional status at 1 week and at 1, 3, and 6 months after sham and active vertebroplasty 
and found there were no significant between-group differences at any time [19]. 

In the light of increasingly reported life threatening adverse effects and limited bene-
fits, we advocate that patients should be fully educated about the risks and benefits of 
this frequently performed procedure [20] [21]. 

4. Conclusion 

Percutaneous vertebroplasty, among various other options, has become a mainstay in 
the management of osteoporotic and malignant vertebral fractures. Vertebroplasty is 
not a procedure without complications. Some of these complications are fatal. The 



B. Al-Sanouri, I. Al-Sanouri 
 

424 

purpose of this report is to describe another life threatening complication arising from 
that procedure. In this case the patient developed DAH and ARDS and required me-
chanical ventilator support two days after the cement injection. 
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Abstract 
Normal appendix is 4 to 5 mm in diameter and approximately 8 cm in length; al-
though it may be up to 30 cm long. Appendicitis is the inflammation of the appendix 
and is the most common cause of acute abdominal pain. Right lower quadrant pain, 
nausea, vomiting and fever are common signs of appendicitis but 20% to 33% of pa-
tients with suspected appendicitis present with atypical features. Case presentation: 
we presented a 14-year-old boy with abdominal pain predominantly in hypogastric 
area and LLQ (Left Lower Quadrant) that after ultrasound and CT study a large ap-
pendix 22 mm in diameter and 17 cm in length was detected. Conclusion: appendix 
position and size is very variable and appendicitis could be presented by different 
clinical features. In this case, the patient was presented with LLQ pain rather than 
RLQ (Right Lower Quadrant) pain due to its large size and elongation to the left side. 
 
Keywords 
Huge Appendicitis, Ultrasonography, Noncompressible 

 

1. Introduction 

Appendix arises from posteromedial aspect of the caecum, 1 to 2 cm below the ileocecal 
valve. 

Normal appendix is 4 to 5 mm in diameter and approximately 8 cm in length; al-
though it may be up to 30 cm long. 

Appendicitis is the inflammation of the appendix and is caused by a blockage of the 
hollow portion of the appendix, most commonly by a calcified particle called appendi-
colith, and is the most common cause of acute abdominal pain [1]. 

Right lower quadrant pain, nausea, vomiting, and a systemic inflammatory response 
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with leukocytosis and neutrophilia, increased C-reactive protein concentration, and 
fever are considered diagnostic of appendicitis [2]. 

Approximately 20% to 33% of patients with suspected appendicitis present with 
atypical features. CT scan is now regarded as the most accurate test to diagnose appen-
dicitis [3]. 

Appendiceal dilation greater than 13 mm suggests possible mucocele. Mocucele re-
fers to distention of the appendix with sterile mucus. Some cases are due to mucinous 
cystadenoma or cystadenocarcinoma [1]. 

2. Imaging Findings 

Non-compressible appendix larger than 6mm in diameter in ultrasound study, visuali-
zation of the appedicolith (does not always indicate appendicitis), inflamed periappen-
diceal fat (echogen fat in sonography and fat stranding in CT scan), increased wall 
thickness and increased vascularity of the wall in color doppler sonography and wall 
enhancement in CT scan with contrast [1]. 

3. Case Presentation 

A 14 years old boy presented with abdominal pain predominantly in hypogasteric area 
and LLQ, nausea and vomiting since 12 hour before admission.  

WBC count was 12,000 with 80% neutrophils. 
Abdominopelvic sonography was done for patient. Findings of ultrasound study was 

a large noncompressible tubular structure, 22 mm in diameter which was elongated 
from RLQ to LLQ, containing fluid and three ehogenic lesions inside the tubule; The 
largest was 14 mm (appendicolith) in length (Figure 1 and Figure 2). Small amounts of 
free fluid in pelvis and several lymph nodes in RLQ was also detected; with largest di-
ameter of 5 mm in short axis. 
 

 
Figure 1. Ultrasound demonstrates tip of the non-compressible end 
loop in LLQ, which is 22 mm in diameter. 
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Figure 2. Another ultrasound image shows large ap-
pendicolith measured 14 mm in diameter. 

 
In order to do more investigation, abdominopelvic CT scan with IV and oral contrast 

was requested. Findings were similar to those found in ultrasound, and also wall en-
hancement in tubular structure was detected (Figure 3(a) & Figure 3(b)). 

Regarding to ultrasound and findings of CT scan, acute appendicitis with possibility 
of mucocele formation was suggested.  

Appendectomy for the patient was done and pathologic study confirmed the diagno-
sis of acute appendicitis but with no evidence of mucocele formation (Figure 4). 

4. Discussion 

Approximately 20% to 33% of patients with suspected appendicitis present with atypi-
cal features [3]. It can occur in both normal position appendix or in atypical positioned 
appendix. 

The tip of the appendix can have a variable position within the abdominal cavity: retro- 
caecal (65% - 70%), pelvic (25% - 30%), pre- or post-ileal (5%). 

Duplication of the vermiform appendix is extremely rare with reported incidence of 
0.004% patients operated on for acute appendicitis [4]. 

Left sided appendicitis is a rare pathology. Two situations may explain the occur-
rence of the disease: situs inversus or midgut malrotation [5]. 

Knowledge about these entities and their variations helps us diagnose atypical and 
problematic cases.  
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(a) 

 
(b) 

Figure 3. (a) Axial contrast enhanced CT scan demonestrates large appendix 22 mm in diameter 
with wall enhancement and an appendicolith; (b) Axial contrast enhanced CT scan at the level of 
sacroiliac joints demonestrates elongation of appedix to left side and another appendicolith, 
which is 14 mm in size. 
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Figure 4. Intraoperative image shows huge appendix, 
measured 17 cm in length. 

5. Conclusions 

Most cases of appendicitis present with abdominal pain especially in RLQ. However, in 
some cases, that location of appendix is atypical (retrocecal, subhepatic, …) or the ap-
pendix is elongated (such as this case presentation). So the clinical presentation can be 
different. 

Appendicitis can be manifested by RUQ tenderness when location of appendix is 
subhepatic or LLQ tenderness when appendix is elongated and the tip of appendix is 
inflamed. 
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Abstract 
Nutcracker phenomenon (NCP) is caused by a compression of left renal vein be-
tween aorta and superior mesenteric artery. The traditional clinical manifestations of 
nutcracker syndrome is usually accompanied with abdominal pain, hematuria, or-
thostatic proteinuria, and varicocele formation, however, hypertension is rarely re-
ported as main clinical feature. We describe a male adolescent with manifestation of 
hypertension who was identified as NCP. Renal ultrasound and computed tomogra-
phy angiography have provided evidences of left renal vein dilatation, probably due 
to the compression through the decreased angle between aorta and superior mesen-
teric artery. There were no other signs for secondary hypertension for the blood le-
vels of renin and aldosterone being between normal limits and urinalysis being nega-
tive of hematuria and proteinuria. This patient was conservatively observed without 
any anti-hypertensive drugs and was asked for appropriately putting on weight. Three 
months later, the hypertension symptom was alleviated. In conclusion, although 
there were no established direct pathogenetic links between hypertension and NCP, 
no other definite etiology was shown to be the cause of this main manifestation. Thus 
we speculate that the NCP might be the main cause of hypertension in this patient. 
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1. Introduction 

Nutcracker phenomenon (NCP), also known as left renal vein entrapment, is characte-
rized by impeded outflow from the left renal vein (LRV) into the inferior vena cava due 
to extrinsic LRV compression, often accompanied by demonstrable lateral (hilar) dila-
tation and medial (mesoaortic) narrowing. The nutcracker syndrome (NCS) is the clin-
ical equivalent of NCP characterized by a complex of symptoms with substantial varia-
tions, which is also called “renal vein entrapment syndrome” [1]. These anatomical 
findings were first described by Schepper in 1972 [2], who first proposed the term 
“nutcracker”, and first elaborated the pathophysiologic process of renal hemorrhage 
caused by this phenomenon. Most typical nutcracker morphologic features imply com-
pression of the LRV between the aorta and the superior mesenteric artery (SMA), 
known as anterior nutcracker. Less often, the third portion of the duodenum courses in 
front of the LRV between the aorta and the SMA. The retroaortic or circumaortic renal 
vein may be compressed between the aorta and the vertebral body, which is called 
posterior nutcracker. NCP is a rare clinical condition that more occurs relatively in 
adolescents or young adults and previously healthy patients. It is characterized usually 
by mild hematuria, orthostatic proteinuria, mild anemia and chronic fatigue, left flank 
pain, left-sided varicocele in males and pelvic congestion in females [3]. In this article, 
we describe a young male with hypertension caused by NCP, which probably is the rar-
est cause of hypertension. 

2. Case Report 

A 17-year-old male with detection of high blood pressure (135/110 mmHg) in health 
examination for a month was admitted for further evaluation. He has no history of 
surgery, trauma and infection, and his family history was negative for hypertension or 
renal diseases. The patient was primarily treated with hypertension patient’s routine 
nursing, as well as low salt and low fat diet. 

The patient has a lanky shape and body mass index (BMI) is 18.6, but physical ex-
amination was unremarkable. Serum potassium, sodium and chlorine were all in nor-
mal range. Serum tests for rennin, angiotensin I, angiotensin II and aldosterone were 
also normal separately in orthostatic and decubitus position. The 24 hour cortisol di-
urnal testing result showed: cortisol in 8 o’clock, 16 o’clock were high (separately 540.2 
µg/dl and 317.2 µg/dl, normal 50 - 280 µg/dl), and in 0 o’clock it was within normal 
limits. Adrenocorticotropic hormone was normal. Immunological investigation in-
cluding antinuclear antibodies, antineutrophil cytoplasmic antibodies, and anti-glo- 
merularbasement membrane antibody were all within normal limits. Urinary albumin 
was above normal (20.8 µg/ml, normal 1.2 - 14.8 µg/ml), and albumin in 24 hour urine 
collections was negative (0.06 g/24h, normal <0.25 g/24h). Urinalysis did not reveal any 
other abnormalities including hematuria. 

After admission, the patient had undergone cardiovascular examination including a 
chest X-ray and echocardiography that were normal. As there was no other signs indic-
ative of secondary hypertension, a renal ultrasound with a Doppler renal arteries scan 
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and a computed tomography angiography (CTA) were performed. Supine admission 
measurement in renal ultrasound examination showed an obvious stenosis and dilata-
tion of the LRV without any signs of varices. The LRV was compressed in the angle 
between SMA and abdominal aorta, in which the proximal venous dilation was noted 
(antero-posterior diameter 0.92 cm in the hilar portion, 0.17 cm in the narrow portion, 
ratio 5.4. see Figure 1(a)). Doppler flow peak velocity was 252 cm/s in the narrow por-
tion. CTA had revealed signs of LRV stenosis and dilation (see Figure 2), angle be-
tween aorta and SMA was about 18˚. The renal ultrasound and CTA results indicated 
this manifestation as NCP. Compared to invasive procedure left renal retrograde veno-
graphy, non invasive examinations such as Doppler ultrasonography and CTA remain 
the main procedures to final diagnosis of NCP [4] [5] [6]. Our patient was conserva-
tively observed without any anti-hypertensive drugs and be asked for putting on weight 
appropriately. He was followed up 3 months later and renal ultrasound revealed that 
the LRV compression was relieved (hilar portion 1.10 cm, narrow portion 0.20 cm, ra-
tio 5.5; narrow portion flow peak velocity was 114 cm/s. see Figure 1(b)). 
 

 
Figure 1. Renal ultrasound in transverse view. (A) Compressed LRV between the aorta (AO) and 
superior mesenteric artery (SMA). The diameter was 0.17 cm, and the Doppler flow peak velocity 
was 252 cm/s in the narrow portion. (B) Three months later, the diameter of LRV was 0.20 cm 
and the Doppler flow peak velocity was 114 cm/s in the narrow portion. 

 

 
Figure 2. CTA shows the relationship of SMA (S), aorta (A) and LRV (arrow) in coronal (A) and 
sagittal (B) planes in this patient. (A) LRV is compressed when it crosses between aorta and 
SMA. (B) SMA compresses LRV with initial steep caudal descent with aorta at the angle of 18˚. 
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3. Discussion 

Most symptomatic patients of NCP are usually adolescents or young adults [1]. In pu-
berty, some adolescents, especially those with slender shapes, grow rapidly with verte-
bral excessive stretching and abdominal viscera prolapsing, which pull SMA to a de-
creased angle in upright position. Lower BMI correlates positively with the incidence of 
NCP [7]. However, in some adults, the reduction of adipose tissue at the initial part of 
SMA, as well as the enlargement of lymph nodes or tumors, could also result in the 
LRV compression. Although some patients have severe and persistent symptoms, 
commonly including hematuria, left flank pain or gonadal vein syndrome, varicocele, 
orthostatic proteinuria, and orthostatic intolerance [8] [9], many patients, especially in 
children, are asymptomatic. However, hypertension is not included in the traditional 
clinical manifestations of the syndrome [1].  

Hosotani et al. [10] reported a case of NCP and hypertension with increased plasma 
renin and aldosterone levels in the peripheral blood in a young Japanese woman. The 
patient was found severe LRV stenosis and ovarian veins dilated via selective renal ve-
nography. The authors also reported increased renin levels in the LRV and an increased 
renocaval pressure gradient that was indicative of NCP. The patient became normoten-
sive and renin levels normalized after endovascular stent placement in the affected ren-
al vein. It indicated that the high renin activity was corrected with NCP. Some investi-
gators have suggested that elevated renal pressures (venous and interstitial) reduce 
glomerular filtration, affect intrarenal blood flow, and stimulate release of renin [11]. 
With reduced glomerular filtration, there is reduction of sodium delivery to the macula 
densa, which triggers renin secretion from the juxtaglomerular cells. Therefore, LRV 
hypertension may have caused renin secretion in that patient. In our case, the patient’s 
plasma rennin, angiotensin and aldosterone activity were all within the normal limits, 
although only the cortisol value were high beyond the normal range at 8 o’clock and 16 
o’clock. It is unclear that the increased cortisol was associated with hypertension, be-
cause the serum potassium and sodium were both normal, which was not compatible 
with symptoms of Cushing syndrome. As far as our patient concerned, we were not 
able to identify any cause that might be related with secondary hypertension. The acci-
dental finding of LRV compression led us to investigate a possible relation with hyper-
tension. In 2012, Mazarakis et al. [3] reported a 20-year-old male with hypertension as 
a manifestation of NCP and there were no other signs for secondary hypertension. The 
blood levels of rennin, aldosterone, and renocaval pressure gradient were between 
normal limits. As there were coexisting anatomical and clinical findings, NCP might 
have been the single cause of hypertension. In this respect, our patient had the same 
characteristics as Mazarakis’s case. Considering the NCP patients may have diversified 
clinical manifestations, we speculate in some patients with NCP, hypertension could be 
the single manifestation. 

The treatment options of NCP range from observation to surgical operation or vas-
cular intervention, depending on the severity of symptoms [1]. For those younger than 
18 years old, the best option is conservative approach with observation for at least 2 
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years because with teenagers’ growth, the angle of SMA and aorta may increase or the 
adipose tissue may fill with the initial part of SMA and there could establish collateral 
circulation, which relieves the LRV pressure, and as many as 75% of young NCP pa-
tients could outgrown their symptoms [12]. For the mild cases such as hematuria, con-
servative treatment is usually recommended. For more severe symptoms, the surgical 
operation or vascular intervention aims to decrease LRV hypertension and relieve pel-
vic congestion [13] [14] [15]. Our patient was conservatively observed without any an-
ti-hypertensive drugs. Three months later, the patient’s weight gained 2 - 3 kilograms 
and the blood pressure was reduced to 120/90 mmHg. 

4. Conclusion 

In conclusion, we report a hypertensive adolescent of radiological evidence of NCP. 
Although there were no established direct pathogenetic links between hypertension and 
NCP, no other definite aetiological agent was shown to be the cause of this main clini-
cal manifestation. In some patients with NCP, hypertension might be the single ma-
nifestation. 
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Abstract 
Tropical endomyocardial fibrosis (EMF) is a public health problem affecting the 
children, young adults and elderly individuals in an epidemic fashion in the coastal 
districts of south India. Due to lack of resources for research in these endemic areas, 
its etiology remains elusive and hypotheses ranging from infections and allergic 
causes to malnutrition and toxins have not been tested rigorously. The disease is 
characterized by endocardial fibrosis and the right ventricle is the cardiac chamber 
most frequently affected. Patients may present clinically with heart failure and an as-
sociated AV (atrioventricular) valve regurgitation is common. Several features of the 
advanced disease called as “burnt-out” stage of endomyocardial fibrosis (EMF) are 
not fully understood. Background of these case studies described the clinical presen-
tation, echocardiographic features and management of this late stage of the disease. 
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1. Introduction 

Endomyocardial fibrosis (EMF) is an active and progressive disease, characterized by 
patchy fibrosis of endocardial surface of the heart. It was first described in West African 
troops serving in the Middle East and in indigenous African subjects in Uganda. It can 
be thought of in the same general pattern of behavior as rheumatic heart disease and 
increasingly recognized in the tropical and subtropical regions of the world within 15 
degrees of the equator. The epidemiology of EMF is a “vanishing mystery” in the 
southern districts of India and the coastal belt of Thoothukudi in Tamil Nadu state is 
the “hot spot” for this enigmatic disease. It is the commonest cause of restrictive car-
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diomyopathy in Africa and worldwide and discussed as a neglected tropical disease 
[1]. 

Review of Literature  

In 1938, Arthur Williams, the foundation professor of medicine at Makerere Universi-
ty, Kampala, Uganda described two cases of mitral incompetence and correlated with 
large patches of fibrosis affecting the ventricular walls at necropsy and it is the earliest 
documentation of EMF in the literature. A pathologist, Jack N. P. Davis first coined the 
term “endomyocardial fibrosis” (EMF) while working at Mulagu hospital in Uganda 
and said that “he had met a new disease” [2] and it accounted for 15% of the deaths due 
to congestive heart failure in that hospital and delineated the clinico-pathologic features 
of this new restrictive cardiomyopathy and its distribution in Africa [3] in 1954 at a 
Royal society meeting, still called as “Davies disease” by some authors [4]. Endomyo-
cardial fibrosis (EMF) was first reported from India at Christian Medical college, Vel-
lore by J. D. Ball in 1953. The highest prevalence of the disease remains in the region of 
sub-Saharan Africa and a study in rural area of Mozambique showed that 20% of a 
random sample of 1063 subjects of all age groups had echocardiographic evidence of 
this disease with a male preponderance [5]. 

The natural history of EMF is not completely understood and the disease usually 
comes to clinical attention in the late, chronic, burnt-out phase after remaining asymp-
tomatic for long periods and so these cases have been reported. 

2. Case Reports 

Case 1. (Right ventricular endomyocardial fibrosis in psoriasis) 
A 52-year-old male was admitted with symptoms of cough and breathlessness for 6 

months duration. He had sudden onset of itchy skin lesions on the trunk and extremi-
ties for one month duration following the respiratory infection. Blood chemistry, ECG 
and X-ray chest were normal. Serum ASO (anti-streptolysin O) titer was negative. 
Physical examination revealed numerous, itchy, drop-shaped small salmon-pink pa-
pules, 1 - 10 mm in diameter, scaly and covered with silvery-white “micaceous scales”, 
predominantly seen on the trunk and limbs as shown in Figure 1 and Figure 2, sug-
gesting the “Guttate Psoriasis”. It appears suddenly, 2 - 3 weeks after an episode of up-
per respiratory infection caused by group A beta-hemolytic streptococcal infection. On 
scratching, pinpoint bleeding occurs when the scales are removed (Auspitz’s sign) and 
the lesions are induced by trauma to the skin (Koebner phenomenon). It is an im-
mune-mediated inflammatory disease that causes an increase in epidermal cell turnover 
with hyperproliferation of keratinocytes. The environmental, genetic and immunologi-
cal factors play a role in its pathogenesis. 

Transthoracic echocardiography revealed strong fibrous strands appearing as “finger 
like projections” or “cobra-head” appearance in the right ventricular apex due to fibro-
sis of muscular trabeculae, suggesting right ventricular endomyocardial fibrosis as 
shown in Figure 3 to Figure 7. 
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Figure 1. Guttate Psoriasis on the trunk and extremities in a 52-year-old male (Photo image 
taken with consent). 

 

 
Figure 2. Guttate Psorisis in the back of trunk and extremities in a 52-year-old male (Photo im-
age taken with consent). 
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Figure 3. Subcostal view showing the “finger like” projections of fibrous strands in the RV (right 
ventricular) apex suggesting Right ventricular endomyocardial fibrosis in a 52-year-old male with 
psoriasis. 
 

 
Figure 4. Tilted apical view showing the “cobra-head” appearance of fibrous strands suggesting 
right ventricular endomyocardial fibrosis in a 52-year-old male with Psoriasis. 
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Figure 5. Parasternal long axis view showing the RV (right ventricular) apical fibrosis in a 
52-year-old male with psoriasis. 

 

 
Figure 6. Dense fibrosis in RV apex in Psoriasis in a 52-year-old male. 
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Figure 7. Thick fibrotic stands in RV apex due to fibrosis of muscular trabeculae in Psoriasis. 

 
The patient was advised daily sun exposure, sea bathing (balneotherapy), topical 

moisturizers such as petrolatum jelly and a combination therapy with vitamin D analog 
(calcipotriol and calcipotriene) or retinoid (tazarotene) and topical steroid ointments. 
Psoralen is a photosensitizer for either topical (bath) or systemic use. Systemic therapy 
for severe cases include non-biological (retinoids (acetretin), immunosuppressives 
(cyclosporine or azathioprine)) and biological (protein with pharmacological activity) 
agents. Guttate Psoriasis is responsive to phototherapy and therapies such as UVB 
(short wave ultraviolet B) and PUVA (psoralen and ultraviolet A (long wave) radiation) 
have low efficacy and may increase the risk of malignancies such as squamous cell car-
cinoma and malignant melanoma. Drugs such as chloroquine, beta-blockers, aspirin or 
other NSAIDS (non-steroidal anti-inflammatory drugs) should be avoided. Drugs tar-
geted on T cells (since psoriasis is related to excess T cell activity) such as efalizumab 
and alefacept were withdrawn since they result in progressive multifocal leukoence-
phalpathy. 

The respiratory infection was treated with azithromycin 500 mg daily for 5 days. 
Psoriasis is a manifestation of EMF or both conditions result from the same etiopatho-
logical mechanisms are yet to be evaluated. 

Case 2. (Right ventricular endomyocardial fibrosis in tuberculosis) 
A 23-year-old male was admitted with sudden onset of ascites for one month dura-

tion. He was treated for pulmonary tuberculosis 3 years back with a positive sputum 
AFB (acid fast bacilli). Blood chemistry revealed as (Total count-7400 cells/cu∙mm of 
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blood (normal-4000 to 11,000 cells/cu.mm of blood), polymorphs-70% (normal-40% to 
75%), lymphocytes-22% (normal-20% to 40%), eosinophils-8% (normal-1% to 4%), 
ESR (erythrocyte sedimentation rate)-10 to 22 mm/hour (normal-0 to 15 mm/hour), 
platelets-2.5 lakhs/cu∙mm of blood and a mild elevation of serum bilirubin-total-2 
mg/dl (normal—up to 1.2 mg/dl) direct-1.2 mg% (normal—up to—0.3 mg/dl), indirect- 
0.8 mg% (normal-up to 0.9 mg/dl). Total serum proteins 5.2 gm% (normal-6.6 to 8.3 
gm/dl), albumin-3.2 gm% (normal-3.5 to 5.0 gm/dl), globulin-2.0 gm% (normal 2.5 to 
3.5 gm/dl), urea-39 mg% (normal 15 - 50 mg/dl), creatinine-0.1 mg% (normal-0.7 to 
1.4 mg/dl), sugar-112 mg/dl random (normal-80 to 120 mg/dl-random sample). Ascites 
fluid tapping revealed an exudate (protein-3 gm%) and cytology revealed no malignant 
cells. Ascites fluid adenosine deaminase (ADA) activity revealed 10.4 U/L (normal <40 
U/L). Physical examination revealed skeletal muscle wasting below the clavicles, ele-
vated Jugular venous pressure (JVP) up to ear lobe with a prominent V wave, ascites 
and mild pedal edema as shown in Figure 8. His pulse rate was 108 bpm and blood  
 

 
Figure 8. Physical appearance of RV EMF in “burnt-out stage” with heart failure, ascites and 
skeletal muscle wasting due to fibrosis in a 23-year-old male in tuberculosis (Photo image taken 
with consent) ([25], Figure 5(e); [33], Figure 3(e)). 
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pressure 100/70 mmHg. Auscultation revealed diminished breath sounds on the right 
side of the chest with a dull note on percussion and a loud P2 (pulmonic component of 
second heart sound) with grade 2/6 soft systolic murmur over the lower left sternal 
border which increases in intensity with deep inspiration (Carvallo’s sign) suggesting 
tricuspid regurgitation. ECG revealed no arrhythmias and X-ray chest showed right- 
sided pleural effusion and extensive calcification over the cardiac shadow as shown in 
Figure 9. Transthoracic echocardiography revealed apical fibrosis of right ventricle, 
moderate pericardial effusion, right atrial dilatation as shown in Figure 10 and Figure 
12, suggesting right ventricular endomyocardial fibrosis and severe tricuspid regurgita-
tion as in Figure 11, Figure 13 and Figure 14 indicates coexisting pulmonary hyper-
tension due to pulmonary damage caused by tuberculosis as shown in Figure 13 and 
free RV outflow tract as in Figure 15. Patient was treated with antituberculous drugs, 
antifailure measures such as digoxin and diuretics, ascites fluid tapping and antibiotics. 
He showed mild improvement in his symptoms. 

Case 3. (Right ventricular endomyocardial fibrosis with massive pericardial effusion 
in an 85-year-old female). 

A 85-year-old obese female was admitted in the cardiac intensive care unit with sud-
den onset of breathlessness. X-ray chest revealed massive pericardial effusion with cal-
cification in the right ventricular region as shown in Figure 16. ECG revealed low vol-
tage complexes. Blood chemistry revealed normal. Transthoracic echocardiography re-
vealed large pericardial effusion with Right ventricular apical fibrosis, suggesting right 
ventricular endomyocardial fibrosis as shown in Figure 17 with tamponade physiology 
as in Figure 18 and treated with pericardiocentesis and pericardial fluid revealed an 
exudate on biochemical analysis. 

 

 
Figure 9. X-ray chest PA (postero-anterior) view showing right-sided pleural effusion and endo-
cardial calcification over the left ventricle in burn-out stage of EMF (endomyocardial fibrosis). 
([18], Figure 2—left sided pleural effusion; [24], Figure 2(a); [25], Figure 2(c)). 
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Figure 10. Parasternal long axis view showing RV (right ventricular) apical fibrosis suggesting 
EMF (endomyocardial fibrosis) in a 23-year-old male with tuberculosis. 
 

 
Figure 11. Apical four chamber view suggesting RV (right ventricular) apical fibrosis, RA dilata-
tion and severe tricuspid regurgitation suggesting right ventricular endomyocardial fibrosis with 
an extension of fibrosis in the LV apex. 



R. Muthiah 
 

446 

 
Figure 12. Apical four chamber view showing the RV apical fibrosis with mild pericardial effu-
sion in a 23-year-old male with tuberculosis. 

 

 
Figure 13. CW (continuous wave Doppler) showing the tricuspid jet velocity 3.76 m/s with Pul-
monary artery systolic pressure of 67 mmHg (4 × V2 (3.76 m/s)2) + RA pressure (10 mmHg), 
suggesting pulmonary hypertension due to coexisting lung disease (tuberculosis) in RV EMF 
with fibrosis extending to LV apex. 
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Figure 14. Pulsed Doppler showing systolic flow reversal in hepatic venous flow due to severe 
tricuspid regurgitation and dilated hepatic veins. 

 

 
Figure 15. RV outflow tract (RVOT) is free of fibrosis and fibrous strands stand as ridge in En-
domyocardial fibrosis with tuberculosis. 
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Figure 16. X-ray chest PA view showing massive pericardial effusion in an 85-year-old female 
with endocardial calcification in the right ventricle suggesting the burnt-out stage of endomyo-
cardial fibrosis. 

 

 
Figure 17. Apical four chamber view suggesting RV apical fibrosis with massive pericardial effu-
sion. 
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Figure 18. Pulsed-doppler imaging showing tamponade physiology. 

 
Case 4. Right ventricular endomyocardial fibrosis presented with atrial fibrillation in 

a 62-year-old female as shown in Figure 19 and Figure 20. 
Case 5. Right ventricular EMF presented with complete heart block in a 75-year-old 

female as shown in Figure 21 and Figure 22. 
Case 6. Left ventricular endomyocardial fibrosis mimicking as Apical left ventricular 

hypertrophic cardiomyopathy in a 2-year-old male child as shown in Figure 23, Figure 
24 and Figure 25. 

Case 7. Apical right ventricular hypertrophic cardiomyopathy in a 60-year-old fe-
male mimicking as right ventricular EMF as shown in Figure 26. 

Case 8. Left ventricular endomyocardial fibrosis coexisting with RHD (rheumatic 
heart disease) in a 60-year-old male as shown in Figure 27 and Figure 28.  

The other echocardiographic manifestations of burnt-out endomyocardial fibrosis 
are shown in Figure 29 to Figure 84. 

3. Discussion 
3.1. Etiopathogenesis 

The majority of EMF cases are reported from low-lying humid parts of tropical coun-
tries. Cases have been clustered along the coastal forests In Tanzania and Mozambique 
[6], the coastal districts in south India and in China, the largest number of case reports 
from southern province of Guangxi [7]. 
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Figure 19. ECG Showing atrial fibrillation in a 62-year-old female with Right ventricular endomyocardial fibrosis. 
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The underlying etiology and its unique geographic distribution remain a great mys-
tery in cardiology [8]. The proposed causes of endomyocardial fibrosis are listed in 
Table 1 given below, but none of these causes could establish itself as the reason for this 
enigmatic disease [9]. 
 
Table 1. Proposed causes of endomyocardial fibrosis. 

Infections Allergy Malnutrition Toxic agents 

Toxoplasmosis 

Rheumatic fever 

Malaria 

Myocarditis 

Helminth parasites 

Psoriasis 

Pemphigus 

Tuberculosis 

Esoninophila 

Auto-immunity 

Protein deficiency 

Magnesium deficiency 

Cerium 

Cassava 

Thorium 

Serotonin 

Plant toxins 

Vitamin D 

 

 
Figure 20. Apical four chamber view showing right ventricular EMF with apical fibrosis and tri-
cuspid regurgitation in a 62-year-old female. Fibrotic plaque lesion is characterized by firm, 
rolled edge with rugose surface with a mushroom appearance and thus differentiating from Apic-
al right ventricular hypertrophic cardiomyopathy as shown in Figure 26. 
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Figure 21. ECG showing complete heart block in a 75-year-old female with right ventricular EMF. 
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Figure 22. Apical four chamber view showing right ventricular EMF with apical fibrosis in a 
75-year-old female. 

 

 
Figure 23. Left ventricular endomyocardial fibrosis mimicking as apical left ventricular hyper-
trophic cardiomyopathy in a 2-year-old male child. 
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Figure 24. Apical four chamber view showing the endocardial fibrosis of the left ventricle in a 
2-year-old male child. 

 

 
Figure 25. Apical four chamber view showing diffuse endocardial fibrosis of left ventricle in 
2-year-old male child. 
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Figure 26. Apical Right ventricular (RV) hypertrophic cardiomyopathy (asymmetric RV apical 
thickness of 30 mm) mimicking as right ventricular endomyocardial fibrosis in a 60-year-old fe-
male. (firm, rolled edge and a rugose surface, a characteristic feature of EMF plaque lesion is not 
seen and mild tricuspid regurgitation is an associated feature of apical HCM due to tricuspid 
valve changes). 
 

 
Figure 27. Showing the thickening and calcification of mitral leaflets with flail Posterior mitral 
leaflet suggesting rheumatic involvement in a 60-year-old male. 
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Figure 28. Showing the mitral regurgitation due to PML (posterior mitral leaflet) involvement in 
a 60-year-old male. 
 

 
Figure 29. 2D Echocardiographic imaging showing massive pericardial effusion with “cobra- 
head” fibrous strands in the pericardial sac suggesting the burnt- out stage of endomyocardial fi-
brosis in a 60-year-old male. 
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Figure 30. Showing thick fibrous strands in the right ventricle with mild pericardial effusion 
suggesting right ventricular endomyocardial fibrosis in a 33-year-old male. 

 

 
Figure 31. Showing tricuspid regurgitation with thick fibrous strands in the Right ventricle in a 
33-year-old male in RV EMF. 
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Figure 32. Endomyocardial fibrosis with aneurysmal right ventricle in a 67-year-old male with 
RV apical fibrosis. 

 

 
Figure 33. Endomyocardial fibrosis with biatrial enlargement in an 80-year-old female suggest-
ing biventricular EMF ([18], Figure 4). 
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Figure 34. Biventricular EMF showing AV (atrioventricular) valve regurgitation in a 67-year-old 
male. 

 

 
Figure 35. Endomyocardial fibrosis showing thick fibrous strands in the right atrium in a 32- 
year-old male and a dilated right atrium. 
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Figure 36. Endomyocardial fibrosis showing SEC (spontaneous echo contrast or smoke) in the 
right atrium in a 32-year-old male ([18], Figure 3). 

 

 
Figure 37. Endomyocardial fibrosis presented with dilated cardiomyopathy with RV apical fibro-
sis in a 11-year-old male child. 
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Figure 38. Endomyocardial Fibrosis presented with Dilated cardiomyopathy with RV apical fi-
brosis in a 13-year-old male 

 

 
Figure 39. Right ventricular Endomyocardial fibrosis mimicking as Ebstein anomaly in a 32- 
year-old male. (subendocardial inflammation spreads to endocardium and results in formation of 
mural thrombi, which becomes organized and undergo fibrotic change, usually begins in the de-
licate inflow tract and involves the apex. The apical obliteration and subvalvular fibrosis reduces 
the size of RV cavity leading to an apparent downward displacement of tricuspid valve which is 
exaggerated by giant right atrium and mimic Ebstein’s anomaly). 
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Figure 40. Left ventricular endomyocardial fibrosis in Pemphigus skin lesions in a 63-year-old 
male. (Pemphigus is an autoimmune blistering disease of skin and mucous membranes, characte-
rized by intraepidermal blisters and immunologically mediated by circulating immunoglobulin G 
autoantibodies directed against the keratinocyte cell surfaces. Therapy is directed to reduce in-
flammation and antibody production by corticosteroids and immunosuppressants). 

 

 
Figure 41. Endomyocardial fibrosis with biventricular enlargement in a 50-year-old female and 
tricuspid annular retraction. 
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Figure 42. Showing Endomyocardial fibrosis with moderate pericardial effusion and right atrial 
notch (RA retraction) in a 47-year-old male. 

 

 
Figure 43. Endomyocardial fibrosis showing subtricuspid fibrosis, aneurysmal right ventricle, 
mild pericardial effusion and right atrial notch (RA retraction) in a 14-year-old male. 
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Figure 44. Showing mild pericardial effusion is an initial manifestation of Endomyocardial fibro-
sis in a 67-year-old male. 

 

 
Figure 45. Endomyocardial fibrosis showing thickening of LV tendons seen as fibrous ridges as 
an initial manifestation of LV EMF in a 23-year-old male. 
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Figure 46. Showing RV EMF with fibrosed and thickenned moderator band in a 16-year-old fe-
male in cardiac type TAPVC (total anomalous pulmonary venous connection) with ASD (atrial 
septal defect). 
 

 
Figure 47. RV EMF with ostium secundum atrial septal defect (ASD) in a 26-year-old female an-
tenatally (Primi with 9 months amenorrhea).  
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Figure 48. RV EMF with ASD showing tricuspid regurgitation in a 26-year-old female antena-
tally (Primi with 9 months amenorrhea). 
 

 
Figure 49. RV EMF with ASD in a 26-year-old female antenatally (Primi with 9 months ame-
norrhea). 
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Figure 50. RV EMF in a 16-year-old female—associated with RVOT (RV outflow tract) disease— 
DCRV (double-chambered RV) as shown in Figure 51, Figure 52 and Figure 53. 

 

 
Figure 51. Showing “Double chambered right ventricle” in a 16-year-old female. 
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Figure 52. Showing the muscular shelf of DCRV (double chambered right ventricle) in a 16-year- 
old female. 

 

 
Figure 53. Showing the turbulence of flow originating from the muscular narrowing in a 16- 
year-old female in DCRV. 
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Figure 54. RV EMF with Rheumatic mitral valve involvement in a 44-year-old female—Paras- 
ternal long axis view. Mital valve (AML—anterior mitral leaflet, PML—posterior mitral leaflet) is 
thickenned and calcified. 
 

 
Figure 55. RV EMF with Rheumatic mitral valve involvement in a 44-year-old female-apical four 
chamber view. 
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Figure 56. Biatrial enlargement in a 54-year-old female due to rheumatic AV (atrioventricular— 
mitral, tricuspid valves) involvement mimicking biatrial enlargement due to EMF as shown in 
Figure 33. 

 

 
Figure 57. Biatrial enlargement due to rheumatic AV (atrioventricular) valve stenosis (mitral 
stenosis, tricuspid stenosis)—in contrast to EMF as shown in Figure 34 which is associated with 
AV valve regurgitation. 



R. Muthiah 
 

471 

 
Figure 58. Showing the rheumatic tricuspid stenosis and tricuspid regurgitation jets in a 54-year- 
old female. 

 

 
Figure 59. Showing the severe rheumatic mitral stenosis jet in a 54-year-old female. 
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Figure 60. RV EMF with mild pericardial effusion and mitral valve involvement in a 55-year-old 
male with AV (atrioventricular) valve regurgitation. TR-tricuspid regurgitation, MR-mitral re-
gurgitation.  
 

 
Figure 61. RV EMF with Apical left ventricular hypertrophic cardiomyopathy in a 47-year-old 
male. LV-spade shaped with ECG changes of LVH (left ventricular hypertrophy) pattern.  
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Figure 62. RV EMF with Apical left ventricular hypertrophic cardiomyopathy in a 65-year-old 
female. 

 

 
Figure 63. RV EMF associated with rheumatic mitral stenosis in a 55-year-old female. 
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Figure 64. RV EMF associated with ostium secundum atrial septal defect with rheumatic mitral 
valve involvement in a 9-year-old female with positive serum ASO titer (anti-streptolysin O).  

 

 
Figure 65. RV EMF with ASD (atrial septal defect) in a 9-year-old female. 
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Figure 66. RV EMF with ASD-mimic Ebstein’s anomaly in a 9-year-old female (apical fibrosis 
extending to tricuspid valve and the valve is tethered with fibrosis and mimic Ebstein’s malfor-
mation of the tricuspid valve and the right ventricle (RV) is dilated due to left to right shunt). 

 

 
Figure 67. RV EMF in a 22-year-old female antenatally (8 months amenorrhea-primigravida). 
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Figure 68. Showing the complete AV septal defect with fibrosis of CAVV (common AV valve) in 
a new born with EMF. 
 

 
Figure 69. Showing the common AV (atrioventricular) valve which is thickenned and fibrosed in 
a newborn with EMF (endomyocardial fibrosis). 
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Figure 70. Showing the calcification of CAVV (common AV valve) and endocardial calcification 
of left ventricle in complete AV septal defect with EMF in new born. 

 

 
Figure 71. Showing the subvalvular fibrosis of the CAVV (common AV valve) in EMF. 
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Figure 72. Showing the CAVV (common AV valve) regurgitation in new born. 

 

 
Figure 73. Showing the dilated cardiomyopathy in a 55-year-old male in EMF. 
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Figure 74. RV EMF with aneurysmal LV in a 56-year-old female. 

 

 
Figure 75. EMF with papillary muscle fibrosis, aneurysmal LV and smoke (spontaneous echo 
contrast) in a 56-year-old female. 
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Figure 76. Showing the RV EMF-“burnt out stage” in a 42-year-old male with massive ascites 
(Photo image taken with consent). 

 

 
Figure 77. X-ray chest PA (postero-anterior view) showing right sided pleural effusion and car-
diomegaly suggesting the aneurysmal LV (left ventricle) in RV EMF in a 42-year-old male. 
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Figure 78. Parasternal long axis view showing RV apical fibrosis and aneurysmal LV (left ven-
tricle) in a 42-year-old male. 
 

 
Figure 79. Tilted apical view showing the AV valve regurgitation with smoke (spontaneous echo 
contrast) in both ventricles in EMF in a 42-year-old male. 
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Figure 80. Showing the dilated hepatic veins in RV EMF in a 42-year-old male. 
 

 
Figure 81. Tilted apical view showing the fibrous ridges of EMF in a 42-year-old male. 
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Figure 82. Tilted apical view showing the RV apical fibrosis and smoke (spontaneous echo con-
trast) in the left ventricle in a 42-year-old male. 

 

 
Figure 83. Classical RV EMF with apical fibrosis in a 55-year-old male. 
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Figure 84. Classical RV EMF with apical fibrosis and tricuspid regurgitation in a 55-year-old 
male. 

 
Researches in African populations showed a high prevalence of anti-heart antibodies 

in EMF patients when compared to those with rheumatic heart disease and it is not 
clear whether these autoantibodies are the cause or the result of EMF. In Mozambique, 
when the serum of patients were tested for the presence of anti-myocardial proteins 
[10], an increased immunoglobulins G and M reactivity were detected in EMF patients 
[11]. The role of infectious agents appear as possible causes or triggers for this disease 
[12], however, no specific organism has been consistently associated with endomyocar-
dial fibrosis.  

Presence of interstitial fibrosis, myohypertrophy, and calcification suggest a role of 
cytokines in its genesis [13] [14]. The inflammatory response occurring in the younger 
age group could manifest as calcification in the later years. Dominant right ventricular 
involvement, argues for toxic factors which are removed in the lungs or a factor which 
affects the heart when the right ventricle is dominant or predisposed, as during in utero 
life since the right ventricle receives most of the umbilical venous return. 

3.2. Clinical Presentation 

Davies described three phases of the disease in his patients from Uganda. The initial 
phase is an acute carditis phase, starts as a febrile episode with facial swelling and in se-
vere cases with heart failure, progress into subacute and chronic burnt-out phase. The 
condition is associated with fibrosis of endocardium of right and left ventricles, involv-
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ing predominantly the apices and inflow regions, resulting in impaired filling, valvular 
regurgitation owing to frequent involvement of papillary muscles with tethering to 
ventricular walls. Endocardial lesions in EMF may evolve into necrotic, thrombotic and 
fibrotic stages as proposed by Olsen in Uganda. Most patients have rapidly progressive 
heart failure, leading to death within 2 years of the initial insult [15]. However, some 
patients may have a steady period without any clinical deterioration and recently a high 
prevalence of predominantly asymptomatic cases occurred in Mozambique [16], others 
may experience remissions of the clinical signs with no further progression. 

When the endocardium is replaced by collagenous fibrosis (consists of collagen de-
position and fibroblast proliferation), the final fibrotic stage is reached after several 
years of disease activity. Fibrotic obliteration of the apices of the affected ventricles is 
the hallmark of the disorder and fibrosis involving the papillary muscles and chordae 
tendineae leading to atrioventricular valve distortion and regurgitation. In the left ven-
tricle, the fibrosis extends from the apex to the posterior mitral leaflet, usually sparing 
the anterior mitral leaflet and outflow tract and cause PML (posterior mitral leaflet) 
distortion and regurgitation. Like the peculiar geographical distribution, the fibrotic 
endomyocardial involvement stops short of the ventricular outflow tract like a ridge 
[17] as shown in Figure 15, Figure 29, Figure 31, Figure 35 and Figure 45. The fi-
brotic tissue often creates a nidus for thrombus formation, which can be extensive. 
Atrial thrombi also occur and the right atrium may be aneurysmally dilated. Aneurys-
mal right atrium with spontaneous echo contrast was detected in a 32-year-old male as 
shown in Figure 36 ([18], Figure 3]). In addition, there are fibrosis and granular septa-
tion extending into the underlying myocardial tissue and myocyte hypertrophy is 
common [19]. Fibrotic process causes tethering of leaflets into ventricular walls and 
may mimic Ebstein’s malformation as shown in Figure 39 and Figure 66 [20] [21]. Fi-
brosis increases the stiffness of the heart, resulting restrictive physiology, AV (atrioven-
tricular) valve regurgitation which has been linked to atrial arrhythmias such as atrial 
fibrillation as shown in Figure 19 and Figure 20 in a 62-year-old female. Atrial fibrilla-
tion has been reported in more than 30% of patients with EMF. Fibrosis impairs activa-
tion patterns of the conduction system and may provide substrate for wave breaks and 
reentry [22]. Fibrosis reduces conduction velocity and cause conduction abnormalities 
like junctional rhythms, heart blocks as shown in Figure 21 and Figure 22 in a 75-year- 
old female and atrioventricular conduction delay [23]. 

Endocardial calcific deposits can be present, involving diffuse areas of the ventricles 
and Cockshott et al. described this feature in 1967. Calcification, an impressive finding 
on imaging denotes a burnt-out phase of endomyocardial fibrosis (EMF) and confirm-
ing the malignant nature of the disease. Chest X-rays show varying degrees of cardi-
omegaly and at times typical endocardial calcifications in the left and right ventricles as 
shown in Figure 9 (left ventricular endocardial calcification) ([24], Figure 2(a)) and in 
Figure 16 (right ventricular endocardial calcification) ([25], Figure 2(c) shows calcifi-
cation in both ventricles) [26]. 

A large pericardial effusion is often present and noted as another peculiar feature of 



R. Muthiah 
 

486 

this disease [27]. Pericardial effusion and ascites dominate the clinical picture of right 
ventricular EMF [28] [29] [30]. Etiology of pericardial effusion is possibly inflammato-
ry and EMF is to be considered as “pancarditis” since all the layers are involved. Adhe-
sions between the parietal and visceral layers of the pericardial sac may develop and 
visible as strong fibrotic strands as shown in Figure 29. A right ventricular EMF pre-
sented with massive pericardial effusion was detected in a 85-year-old female as shown 
in Figure 16, Figure 17 and Figure 18 [31]. Cardiomegaly can be exaggerated by peri-
cardial effusion, and pleural effusion is also a common finding as shown in Figure 9 
([16], Figure 2). 

Giant ascites in EMF is not fully explained by congestion alone and it is due to peri-
toneal inflammation and reduced reabsorption of peritoneal fluid, caused by fibrosis 
since the fluid is an exudate with predominant lymphocytes. The triad of elevated JVP 
(Jugular venous pressure), ascites and hepatomegaly formed the hallmark of right ven-
tricular EMF. 

Progression to generalized edema, hypoalbuminemia, cachexia, malnutrition, skeletal 
muscle fibrosis (fibrosis is also present in skeletal muscles, suggesting a generalized fi-
brotic process that would explain remarkable skeletal muscle atrophy present in some 
patients) [32] in advanced disease with hepatic dysfunction as shown in Figure 8 ([33], 
Figure 3(e)). 

Endomyocardial Fibrosis may present as dilated cardiomyopathy in a child as shown 
in Figure 37 and Figure 38 [34]. In some cases, scattered areas of fibrosis in the sub-
mitral and subtricuspid regions (subvalvular fibrosis) as shown in Figure 43 and may 
cause valvular regurgitation. The valvular regurgitations occur in rheumatic heart dis-
ease and the differential features are given in Table 2. It may coexist with RHD (rheu-
matic heart disease) rarely as shown in Figure 28, Figure 54, Figure 55 and Figure 63 
[35]. 

3.3. Echocardiographic Features 

Today echocardiography is used as the screening tool at the community level as the di-
agnosis of EMF could be confirmed at the bedside. Echocardiography accurately as-
sesses the pathological abnormalities of chronic disease and it is the gold standard 
technique for the diagnosis of EMF [36]. It reveals dense endomyocardial echocardio-
grams along different parts of the mural and valvular endocardium and AV valve dys-
function [37] as shown in Figure 3 to Figure 7, Figure 10 to Figure 15, Figure 17, 
Figure 18, Figure 20 to Figure 75 and Figure 78 to Figure 84. The typical feature of 
EMF is the obliteration of trabecular portion of the ventricle and in advanced cases, 
there is shrinkage of the cavities creating an apical notch, regurgitation, slow flow with 
spontaneous echo contrast as in Figure 36 and considerable pericardial effusion. Simi-
lar to apical notch of right ventricle, a right atrial notch is well seen as contraction (or 
retraction) of tricuspid annulus as in Figure 41 and right atrial notch as in Figure 42 
and Figure 43, indicating the retraction of right atrial cavity as a peculiar feature of 
right ventricular EMF. Biventricular enlargement as shown in Figure 41 and biatrial  



R. Muthiah 
 

487 

Table 2. Differential features of EMF (endomyocardial fibrosis) and RHD (rheumatic heart dis-
ease. 

EMF (endomyocardial fibrosis) RHD (rheumatic heart disease) 

Starts as a febrile illness with facial swelling Starts as a febrile illness with joint swelling 

May occur in neonatal period and infancy Uncommon in neonatal period and infancy 

AV (atrioventricular) regurgitation  
mild to moderate 

Moderate to severe 

Stenosis of AV valves uncommon Common 

Semilunar valves are unaffected Commonly affected 

Pancarditis like picture is present Present 

Antiheart antibodies are found Found 

Infectious and immunological mediated  
mechanism is suggested 

Suggested 

Endocardial and apical fibrosis Commissural fusion and chordal fibrosis 

Fibrosis is a diffuse process and may  
affect skeletal muscles 

Localized to valvular apparatus only 

 
enlargement as in Figure 33 are the characteristic features of advanced stage of EMF. 
The fibrosed muscular trabeculae extending into the cavities from the walls of the 
chambers in the right ventricle visible as “cobra heads” as in Figure 4 and in pericardial 
sac as in Figure 29. Aneurysmal right ventricle with scattered areas of fibrosis in the 
sub tricuspid region and a notch in the right atrium is well seen in a 14-year-old boy as 
in Figure 43. Right atrial notch is frequently noticed in EMF patients as shown in Fig-
ure 42 in a 47-year-old male with left ventricular EMF and moderate pericardial effu-
sion. 

The features of burnt-out EMF (endomyocardial fibrosis) are summarized in Table 3. 

3.4. Screening of Population 

A left ventricular EMF mimicking apical left ventricular hypertrophic cardiomyopathy 
as shown in Figure 23, Figure 24 and Figure 25 in a 2-year-old male child and an 
apical right ventricular hypertrophic cardiomyopathy in a 60-year-old female as shown 
in Figure 26 mimicking as right ventricular EMF had been found by Transthoracic 
echocardiographic screening. A right ventricular EMF associated with Psoriasis was 
shown in Figure 3 to Figure 7 in a 52-year-old male and a left ventricular EMF asso-
ciated with pemphigus skin lesion in a 63-year-old male as in Figure 40 were detected 
in this region of Thoothukudi. RV EMF associated with congenital heart diseases such 
as ostium secundum atrial septal defect in a 26-year-old female antenatally (Primi with 
9 months amenorrhea) as shown in Figure 49 and Figure 64 to Figure 66 in a 9-year- 
old girl. RV EMF associated with RV outflow tract disease (“Double chambered right  
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Table 3. Features of burnt-out EMF (endomyocardial fibrosis). 

Clinical Radiology Echocardiography 

Features of heart failure Exudative pericardial effusion 
Notch or retraction of right sided  

cardiac chambers (never in left  
sided chambers) 

Skin lesions Cardiomegaly 
Prominent fibrous strands and may  
appear as “cobra head” in cardiac  
chambers and pericardial space 

Skeletal muscle atrophy Pleural effusion rarely Aneurysmal right atrium 

Giant exudative ascites Endocardial calcification 

Biatrial enlargement 

Biventricular enlargement 

Aneurysmal right ventricle 

Aneurysmal left ventricle 

Dilated cardiomyopathy 

Apical and endocardial 

Fibrosis with apical obliteration and  
tethering of AV valve leaflets  

to the ventricular walls 

 
ventricle”) in a 16-year-old female as shown in Figure 50 to Figure 53 were detected. 
RV EMF with rheumatic involvement of mitral valve as shown in Figure 54 and Figure 
55 in a 44-year-old female and in Figure 63 in a 55-year old female. Biatrial enlarge-
ment due to rheumatic atrioventricular (AV) valves (mitral and tricuspid) involvement 
characterized by stenosis of the valves are illustrated in Figure 56 to Figure 59 in a 
54-year-old female and it is differentiated from EMF which is characterized by AV 
valve regurgitation as shown in Figure 34 and Figure 60. RV EMF associated with 
thickening and fibrosis of moderator band in a 16-year-old female was shown in Figure 
46. RV EMF associated with apical left ventricular hypertrophic cardiomyopathy was 
shown in a 47-year-old male as in Figure 61 and in a 65-year-old female as in Figure 
62. 

RV EMF was detected antenatally in a 22-year-old woman with 8 months amenorrhea 
as in Figure 67. Endomyocardial fibrosis with left ventricular endocardial calcification 
and subvalvular fibrosis was detected in a new born with complete AV (atrioventricular) 
septal defect as shown in Figure 68 to Figure 72. EMF associated with fibrosis of papil-
lary muscle and aneurysmal left ventricle is shown in Figure 74 and Figure 75 in a 
56-year-old female. RV EMF associated with right sided pleural effusion, massive ascites 
and smoke (spontaneous echo contrast) in both ventricles are shown in Figure 76 to 
Figure 82 in a 42-year-old male. Classical case of RV EMF was shown in Figure 83 and 
Figure 84 in a 55-year-old male. 
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3.5. Outcome 

The EMF is usually progressive and the time course of decline varies [38]. Since major-
ity of cases come to attention in the advanced stage, survival rate is averaging about 2 
years after the onset of symptoms [38]. Ascites and atrial fibrillation are the poor 
prognostic indicators [39]. Patients with right sided disease may remain asymptomatic 
for several years and the relative longevity is attributed to the capacity to maintain car-
diac output with a mild increase in right atrial pressure [40] and the prognosis of pa-
tients with EMF depends on the extent and distribution of the disease in the cardiac 
chambers. 

3.6. Management 

3.6.1. Medical Treatment 
Medical therapy is aimed to control the symptoms with amelioration of acute illness 
and to prevent and treat heart failure, arrhythmias and thromboembolism. In endemic 
areas, small doses of diuretics and antibiotics are helpful to treat the initiating febrile 
illness with facial swelling. Steroids have little or no influence on the natural course of 
EMF [41] and antifailure measures such as digitalis, diuretics, ACE (angiotensin con-
verting enzyme) inhibitors are utilized to treat heart failure. 

Patients with advanced disease may require invasive procedures to alleviate effusion 
and arrhythmias. Recurrent pericardial effusion can benefit from pericardio-pleural 
windows or pericardio-peritoneal shunts. Management of ascites relies on frequent 
evacuation of fluid by paracentesis with intravenous replacement of albumin at the time 
of procedure is used to compensate the protein loss [42] [43]. 

Patients with atrial fibrillation and thrombus or SEC (spontaneous echo contrast) 
may need anticoagulant therapy with warfarin and antiplatelet agents (aspirin or clo-
pidogrel) and AV blocks may require pacemaker implantation  

3.6.2. Surgical Therapy 
Surgery improves survival and must be performed before the occurrence of irreversible 
cardiac and hepatic damage [44]. In advanced stage of EMF, surgical decortications 
(conservative endocardiectomy) through a relatively well preserved cleavage plane to 
excise the thick fibrotic endocardial plaques by “coring” and valve repair or replace-
ment. This procedure causes reduction in ventricular filling pressures, improvement in 
hemodynamic status, but the operative mortality is high (15% to 25%) [45]. Long- 
standing ascites, extensive fibrosis and calcification, impaired myocardial function are 
relative contra-indications for surgery. Recurrence of fibrosis may occur after surgery, 
but excellent long-term survival was observed in certain cases [46]. 

Cardiac transplant was done in one patient [47]. 

3.7. Investigational Therapy 

The presence of inflammatory markers such as C-reactive protein, cytokines (IL-5, 
IL-6, TNF-α) suggest that anti-inflammatory agents can be used to control the febrile 
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illness at the initial stage and to prevent the progression of the disease similar to the 
role of acetyl salicylic acid in rheumatic fever. EMF is an inflammatory disorder and the 
fusion protein, a tyrosine kinase created by fusion of PPGFRA and FIPILI genes, found 
as a therapeutic target for imatinib in idiopathic hypereosinophilic syndrome has been 
investigated in the treatment of EMF [48]. The use of Dopamine agonists in Parkin-
son’s disease induce valvular fibrosis through its action on 5HT (serotonin) 2B recep-
tors and polymorphism in this receptor may cause EMF [49]. 5HT2B receptor blockers 
such as “terguride” may be helpful to inhibit the fibrotic process of EMF [50]. 

4. Conclusion 

Endomyocardial fibrosis continues to be an enigmatic disease [51]. The final common 
pathway causing the endothelial damage and fibrosis is to be evaluated [52]. It has been 
found that “burnt-out” stage of EMF was associated with skin disease such as Psoriasis, 
Pemphigus and pulmonary infection caused by tuberculosis, and concluding that EMF 
is an immunologically mediated disorder similar to rheumatic heart disease, following 
an infectious origin and the nature of infection varies in different geographical areas. 

References 
[1] Mocumbi, A.O., Yacoub, S. and Yacoub, M.H. (2008) Neglected Tropical Cardiomyopa-

thies: II. Endomyocardial Fibrosis: Myocardial Disease. Heart, 94, 384-390.  
http://dx.doi.org/10.1136/hrt.2007.136101 

[2] Ball, J.D., Williams, A.W. and Davies, J.N. (1954) Endomyocardial Fibrosis. The Lancet, 
266, 1049-1054. http://dx.doi.org/10.1016/S0140-6736(54)91619-0 

[3] William, A.W., Ball, J.D. and Davies, J.N. (1954) Endomyocardial Fibrosis in Africa: Its Di-
agnosis, Distribution, and Nature. Transactions of the Royal Society of Tropical Medicine 
and Hygiene, 48, 290-305. http://dx.doi.org/10.1016/0035-9203(54)90100-5 

[4] Connor, D.H., Somers, K., Hutt, M.S.R., Manion, W.C. and D’Arbela, P.G. (1967) Endo-
myocardial Fibrosis in Uganda (Davies’ Disease) Part I. An Epidemiologic, Clinical, and 
Pathologic Study. American Heart Journal, 74, 687-709.  
http://dx.doi.org/10.1016/0002-8703(67)90509-1 

[5] Mckinney, B. (1975) Studies on the Experimental Production of Endomyocardial Fibrosis 
and Cardiomegaly of Unknown Origin by Dietary Means. American Heart Journal, 90, 206- 
214. http://dx.doi.org/10.1016/0002-8703(75)90121-0 

[6] Eling, W.M.C., Jerusalem, C.R., Heinen-Borries, U.J., Hermsen, C.C. and Run-Van Breda, 
J.J. (1988) Is Malaria Involved in the Pathogenesis of Tropical Endomyocardial Fibrosis? 
Acta Leidensia, 1, 47-52. 

[7] Andy, J.J., Ogunowo, P.O., Akpan, N.A., Odigwe, C.O., Ekanem, I.A. and Esin, R.A. (1998) 
Helminth Associated Hypereosinophilia and Tropical Endomyocardial Fibrosis (EMF) in 
Nigeria. Acta Tropica, 69, 127-140. http://dx.doi.org/10.1016/S0001-706X(97)00125-3 

[8] Andy, J.J. (1983) Helminthiasis, the Hypereosinophilic Syndrome and Endomyocardial Fi-
brosis: Some Observations and a Hypothesis. African Journal of Medicine and Medical 
Sciences, 12, 155-164. 

[9] Marijon, E. and Ou, P. (2006) What Do We Know about Endomyocardial Fibrosis in 
Children Of Africa? Pediatric Cardiology, 27, 523-524.  
http://dx.doi.org/10.1007/s00246-006-1262-y 

http://dx.doi.org/10.1136/hrt.2007.136101
http://dx.doi.org/10.1016/S0140-6736(54)91619-0
http://dx.doi.org/10.1016/0035-9203(54)90100-5
http://dx.doi.org/10.1016/0002-8703(67)90509-1
http://dx.doi.org/10.1016/0002-8703(75)90121-0
http://dx.doi.org/10.1016/S0001-706X(97)00125-3
http://dx.doi.org/10.1007/s00246-006-1262-y


R. Muthiah 
 

491 

[10] Ikeme, A.C. (1972) The Diagnosis of Endomyocardial Fibrosis. African Journal of Medicine 
And Medical Sciences, 3, 327-333. 

[11] Salemi, V.M.C., Rochitte, C.E., Barbosa, M.M. and Mady, C. (2005)Clinical and Echocardi-
ographic Dissociation in a Patient with Right Ventricular Endomyocardial Fibrosis. Heart, 
91, 1399. http://dx.doi.org/10.1136/hrt.2005.063610 

[12] Mathai, A., Kartha, C.C. and Balakrishnan, K.G. (1986) Serum Immunoglobulins in Pa-
tients with Endomyocardial Fibrosis, Indian Heart Journal, 38, 470-472.  

[13] Sivasankaran, S. (2009) Restrictive Cardiomyopathy in India: The Story of a Vanishing 
Mystery. Heart, 95, 9-14. http://dx.doi.org/10.1136/hrt.2008.148437 

[14] Kartha, C.C. (1995)Endomyocardial Fibrosis. A Case for the Tropical Doctor. Cardiovascu-
lar Research, 30, 636-643. http://dx.doi.org/10.1016/S0008-6363(96)88509-9 

[15] Mocumbi, A.O., Yacoub, S. and Yacoub, M.H. (2008) Neglected Tropical Cardiomyopa-
thies: II. Endomyocardial Fibrosis. Myocardial Disease. Heart, 94, 384-390.  
http://dx.doi.org/10.1136/hrt.2007.136101 

[16] Mocumbi, A., Ferriera, M., Sidi, D. and Yacoub, M. (2008) A Population Study of Endo-
myocardial Fibrosis in a Rural Area of Mozambique. New England Journal of Medicine, 
359, 43-49. http://dx.doi.org/10.1056/NEJMoa0708629 

[17] Davies, J.N. (1968) The Ridge in Endomyocardial Fibrosis. Lancet, 1, 631-632.  
http://dx.doi.org/10.1016/S0140-6736(68)91250-6 

[18] Ana Olga Mocumbi (2012) Endomyocardial Fibrosis: A Form of Endemic Restrictive Car-
diomyopathy. Global Cardiology Science and Practice, 1, 11. (Figure 2, Figure 3, Figure 4) 

[19] Hassan, W., Fawzy, M.E., Helaly, S.A., Hegazy, H. and Malik, S. (2005) Pitfalls in Diagnosis 
and Clinical, Echocardiographic, and Hemodynamic Findings in Endomyocardial Fibrosis: 
A 25-year Experience. Chest, 128, 3985-3992. http://dx.doi.org/10.1378/chest.128.6.3985 

[20] Vaidyanathan, K., Agarwal, R., Sahayaraj, A., Sanker, M. and Cherian, K.M. (2009) Endo-
myocardial Fibrosis Mimicking Ebstein’s Anomaly: A Diagnostic Challenge. Texas Heart 
Institute Journal, 36, 250-251. 

[21] Schneider, U., Jenni, R., Turina, J., Turina, M. and Hess, O.M. (1998) Long Term Follow 
Up of Patients with Endomyocardial Fibrosis: Effects of Surgery. Heart, 79, 362-367.  
http://dx.doi.org/10.1136/hrt.79.4.362 

[22] Jaiyesimi, F. (1982) Controversies and Advances in Endomyocardial Fibrosis: A Review. 
African Journal of Medicine and Medical Sciences, 11, 37-46. 

[23] Jaiyesimi, F., Akinyemi, O.O. and Falase, A.O. (1977) Arterial Oxygen Desaturation in Right 
Endomyocardial Fibrosis. African Journal of Medicine and Medical Sciences, 6, 159-163. 

[24] Vijayaraghavan, G., Cherian, G., Krishnaswami, S. and Sukumar, I.P. (1977) Left Ventricu-
lar Endomyocardial Fibrosis in India. British Heart Journal, 39, 563-568. (Figure 2(a)) 

[25] Vijayaraghavan, G. and Sivasankaran, S. (2012) Tropical Endomyocardial Fibrosis in India: 
A Vanishing Disease! Indian Journal of Medical Research, 136, 729-738. (Figure 2(c), 5 (E)) 

[26] Somers, K. and William, A.W. (1962) Intracardiac Calcification in Endomyocardial Fibro-
sis. British Heart Journal, 24, 324-328. http://dx.doi.org/10.1136/hrt.24.3.324 

[27] Mousseaux, E., Hernigou, A., Azencot, M., Sapoval, M., Auguste, M., Papo, T., et al. (1996) 
Endomyocardial Fibrosis. Radiology, 198, 755-760.  
http://dx.doi.org/10.1148/radiology.198.3.8628866 

[28] Freers, J., Mayanja-Kizza, H., Rutakingirwa, M. and Gerwing, E. (1996) Endomyocardial 
Fibrosis: Why Is There Striking Ascites with Little or No Peripheral Edema? Lancet, 347, 
197. http://dx.doi.org/10.1016/S0140-6736(96)90383-9 

http://dx.doi.org/10.1136/hrt.2005.063610
http://dx.doi.org/10.1136/hrt.2008.148437
http://dx.doi.org/10.1016/S0008-6363(96)88509-9
http://dx.doi.org/10.1136/hrt.2007.136101
http://dx.doi.org/10.1056/NEJMoa0708629
http://dx.doi.org/10.1016/S0140-6736(68)91250-6
http://dx.doi.org/10.1378/chest.128.6.3985
http://dx.doi.org/10.1136/hrt.79.4.362
http://dx.doi.org/10.1136/hrt.24.3.324
http://dx.doi.org/10.1148/radiology.198.3.8628866
http://dx.doi.org/10.1016/S0140-6736(96)90383-9


R. Muthiah 
 

492 

[29] Lowenthal, M.N. and Teeger, S. (2000) Endomyocardial Fibrosis with Pericardial Effusion 
and Endocardial Calcification. The Israel Medical Association Journal, 2, 249. 

[30] Abraham, D.C., Parry, E.H.E. and Chur, B. (1963) Chronic Pericardial Effusion Compli-
cating Endomyocardial Fibrosis. Circulation, 20, 221.  
http://dx.doi.org/10.1161/01.CIR.28.2.221 

[31] Santra, G., Sinha, P.K., Phaujdar, S. and De, D. (2012) Right Ventricular Endomyocardial 
Fibrosis. JAPI (Journal of the Association of Physicians of India), 60, 63-65. (Figure 1) 

[32] Freers, J., Masembe, V., Schmauz, R. and Mayanja-Kissa, H. (2000) Endomyocardial Fibro-
sis Syndrome in Uganda. Lancet, 355, 1994-1995.  
http://dx.doi.org/10.1016/S0140-6736(05)72932-9 

[33] Verma, V.K. and Zafar, K.S. (2014) Tropical Endomyocardial Fibrosis: An Overview. In-
ternational Journal of Research in Medical Sciences, 2, 1267-1277. (Figure 3E) 

[34] Chimenti, C.,Pierone,M.,Frustaci,A.,(2001)  Endomyocardial Fibrosis Mimicking a Di-
lated Cardiomyopathy in a Child. Heart, 86(10, 73. http://dx.doi.org/10.1136/heart.86.1.73 

[35] Saraiva, L.R., Carneiro, R.W., Arruda, M.B., Brindeiro, D. and Lira, V. (1999) Mitral Valve 
Disease with Rheumatic Appearance in The Presence of Left Ventricular Endomyocardial 
Fibrosis. Arquivos Brasileiros De Cardiologia, 72, 330-332.  
http://dx.doi.org/10.1590/S0066-782X1999000300006 

[36] Mocumbi, A.O., Carrilho, C., Sarathchandra, P., Ferreira, M.B., Yacoub, M. and Burke, M. 
(2011) Echocardiography Accurately Assesses The Pathological Abnormalities of Chronic 
Endomyocardial Fibrosis. International Journal of Cardiovascular Imaging, 27, 955-964.  
http://dx.doi.org/10.1007/s10554-010-9753-6 

[37] Venkitachalam, C.G., Balakrishnan, K.G. and Tharakan, J.M. (1993) Echocardiographic 
Findings in Endomyocardial Fibrosis. In: Valiathan, M.S., Somers, K. and Kartha, C.C., 
Eds., Endomyocardial Fibrosis, Oxford University Press, Dehli, 153-167. 

[38] Mishra, A., Krishna Manohar, S.R., Sankar Kumar, R. and Valiathan, M.S. (2002) Bidirec-
tional Glenn Shunt for Right Ventricular Endomyocardial Fibrosis. Asian Cardiovascular 
and Thoracic Annals, 10, 351-353. http://dx.doi.org/10.1177/021849230201000419 

[39] Da Costa, F.D.A., Moraes, C.R., Rodrigues, J.V., De Mendonca, J.T., Andrade, J.C., Buffolo, 
E., et al. (1989) Early  Surgical Results in the Treatment of Endomyocardial Fibrosis. Eu-
ropean Journal of Cardiothoracic Surgery, 3, 408-413.  
http://dx.doi.org/10.1016/1010-7940(89)90049-3 

[40] Moraes, F., Lapa, C., Hazin, S., Tenorio, E., Gomers, C. and Moraes, C.R. (1999) Surgery for 
Endomyocardial Fibrosis Revisited. European Journal of Cardiothoracic Surgery, 15, 309.  
http://dx.doi.org/10.1016/S1010-7940(99)00027-5 

[41] Somers, K., Patel, A.K. and D’Arbela, P.G. (1978) The Natural History of African Endo-
myocardial Fibrosis. In: Hayase, S. and Murao, S., Eds., Proceedings of the VIII World 
Congress of Cardiology, Excerpta Medica, Amsterdam, 406-413. 

[42] Somers, K. (1990) Restrictive Cardiomyopathies. In: Pongpanich, B., Sueblinvong, V. and 
Vongprateep, C., Eds., Pediatric Cardiology, International Congress Series, 906, Excerpta 
Medica, Amsterdam. 

[43] Valiathan, M.S., Balakrishnan, K.G., Sankar Kumar, R. and Kartha, C.C. (1987) Surgical 
Treatment of Endomyocardial Fibrosis. Annals of Thoracic Surgery, 43, 68-73.  
http://dx.doi.org/10.1016/S0003-4975(10)60169-5 

[44] Joshi, R., Abraham, S. and Kumar, A.S. (2003) New Approach for Complete Endocardiec-
tomy in Left Ventricular Endomyocardial Fibrosis. Journal of Thoracic Cardiovascular 
Surgery, 125, 40-42. http://dx.doi.org/10.1067/mtc.2003.70 

http://dx.doi.org/10.1161/01.CIR.28.2.221
http://dx.doi.org/10.1016/S0140-6736(05)72932-9
http://dx.doi.org/10.1136/heart.86.1.73
http://dx.doi.org/10.1590/S0066-782X1999000300006
http://dx.doi.org/10.1007/s10554-010-9753-6
http://dx.doi.org/10.1177/021849230201000419
http://dx.doi.org/10.1016/1010-7940(89)90049-3
http://dx.doi.org/10.1016/S1010-7940(99)00027-5
http://dx.doi.org/10.1016/S0003-4975(10)60169-5
http://dx.doi.org/10.1067/mtc.2003.70


R. Muthiah 
 

493 

[45] Yie, K., Sung, S., Kim, D. and Woo, J. (2004) Bidirectional Cavopulmonary Shunt as a Res-
cue Procedure for Right Ventricular Endomyocardial Fibrosis., Interactive Cardiovascular 
and Thoracic Surgery, 3, 86-88. http://dx.doi.org/10.1016/S1569-9293(03)00189-0 

[46] Anbarasu, M., Krishna Manohar, S.R., Titus, T. and Neelakandhan, K.S. (2004) One-and-a- 
Half Ventricle Repair for Right Ventricular Endomyocardial Fibrosis. Asian Cardiovascular 
Thoracic Annals, 12, 363-365.  
http://dx.doi.org/10.1177/021849230401200418 

[47] Freiras, H.F.G., Castro, P.P.N., Chizzola, P.R. and Bocchi, E.A. (2005) Transplante Cardiaco 
Em Portadora De Endomiocardio fibrose. Arquivos Brasileiro De Cardiologia, 84, 49-50. 

[48] Cools, J., De Angelo, D.J., Gotlib, J., Stover, E.H., Legare, R.D., Cortes, J., et al. (2003) A 
Tyrosine Kinase Created by Fusion of the PDGFRA and FIPILI genes as a Therapeutic 
Target of Imatinib in Idiopathic Hypereosinophilic Syndrome. New England Journal of 
Medicine, 348, 1201-1214. http://dx.doi.org/10.1056/NEJMoa025217 

[49] Zanettini, R., Antonini, A., Gatto, G., Gentile, R., Tesei, S. and Pezzoli, G. (2007) Valvular 
Heart Disease and the Use of Dopamine Agonists for Parkinson’s Disease. New England 
Journal of Medicine, 356, 39-46. http://dx.doi.org/10.1056/NEJMoa054830 

[50] Janssen, W., Schymura, Y., Novoyatleva, T., et al. (2015) 5-HT2B Receptor Antagonists In-
hibit Fibrosis and Protects from RV Heart Failure. BioMed Research International, Article 
ID: 438403. 

[51] Bukhman, G., Ziegler, J. and Parry, E. (2008) Endomyocardial Fibrosis: Still a Mystery after 
60 Years. PLoS (Public Library of Science) Neglected Tropical Disease, 2, e97.  
http://dx.doi.org/10.1371/journal.pntd.0000097 

[52] Wayengera, M. (2009) Searching for New Clues about the Molecular Cause of Endomyo-
cardial Fibrosis by Way of in Silico Proteonomics and Analytical Chemistry. PLos (Public 
Library of Science) One, 4, e7420. http://dx.doi.org/10.1371/journal.pone.0007420 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Submit or recommend next manuscript to SCIRP and we will provide best service 
for you:  

Accepting pre-submission inquiries through Email, Facebook, LinkedIn, Twitter, etc.  
A wide selection of journals (inclusive of 9 subjects, more than 200 journals) 
Providing 24-hour high-quality service 
User-friendly online submission system  
Fair and swift peer-review system  
Efficient typesetting and proofreading procedure 
Display of the result of downloads and visits, as well as the number of cited articles  
Maximum dissemination of your research work 

Submit your manuscript at: http://papersubmission.scirp.org/ 
Or contact crcm@scirp.org 

http://dx.doi.org/10.1016/S1569-9293(03)00189-0
http://dx.doi.org/10.1177/021849230401200418
http://dx.doi.org/10.1056/NEJMoa025217
http://dx.doi.org/10.1056/NEJMoa054830
http://dx.doi.org/10.1371/journal.pntd.0000097
http://dx.doi.org/10.1371/journal.pone.0007420
http://papersubmission.scirp.org/
mailto:crcm@scirp.org


Case Reports in Clinical Medicine, 2016, 5, 494-499 
http://www.scirp.org/journal/crcm 

ISSN Online: 2325-7083 
ISSN Print: 2325-7075 

DOI: 10.4236/crcm.2016.511062  November 22, 2016 

 
 
 

Intravitreal Ranibizumab Combined with 
Sulfotanshinone Sodium Injection in  
Treating Type II Optic Disc Vasculitis 

Bingwen Lu1, Xingwei Wu2, Lei Zhang1* 

1Ophthalmology Department, Shanghai Seventh People’s Hospital, Shanghai, China 
2Ophthalmology Department, Shanghai General Hospital, Shanghai, China 

  
 
 

Abstract 
Objectives: To present the effect of intravitreal ranibizumab (IVR) therapy com-
bined with sulfotanshinone sodium (SS) injection in a patient suffering from type II 
optic disc vasculitis (ODV). Methods: A 26-year-old female patient was diagnosed 
with type II ODV with macular edema (ME). The information was obtained by com-
plete medical and ophthalmic history taking and a detailed ophthalmic examination 
at the initial and follow-up visits. Functional and morphological outcomes at base-
line, 1 week and 1 month following IVR+SS injections, are presented. Results: Best- 
corrected visual acuity (BCVA) improved from 78 letters (ETDRS) at baseline to 90 
letters at 1-week follow-up and maintained stable through 1-month follow-up. Cen-
tral retinal thickness (CRT) measured by optical coherence tomography (OCT) de-
creased from 465 μm at baseline to 240 μm at 1-week follow-up and to 226 μm at 
1-month follow-up. Mean deviation (MD) measured by perimetry increased from 
−5.17 dB to −4.59 dB and to −4.29 dB, respectively. Fluorescein angiography (FFA) 
showed that the initial macular edema at baseline disappeared while the arm-retina 
circulation time (ART) was also greatly shortened when compared to the baseline. 
Electroretinogram (ERG) measured at 1-month follow-up demonstrated an overall 
improvement of the retinal function after the injection. No ocular or systemic side 
effects were detected. Conclusions: IVR+SS injection may lead to resolution of the 
associated ME and improve the retina morphologically as well as functionally. To 
our knowledge, this is the first case of a type II ODV benefiting from treatment with 
IVR+SS injection. The observed results warrant further investigation. 
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1. Introduction 

Optic disc vasculitis (ODV) is an uncommon, chronic and self-limiting disorder cha-
racterized by unilateral optic disc swelling and minimal visual symptoms, seen mostly 
in young adults with no gender predilection [1] [2]. Type II ODV is considered to re-
sult from phlebitis of the central retinal venous in the region of the optic nerve head or 
retro-laminar region and is usually misdiagnosed as central retinal venous occlusion 
(CRVO) because they share quite similar clinical pictures.  

This 26-year-old female patient presented with obvious ME, exudation and hemorr-
hage with no big improvement after hormone therapy. Considering the similarities be-
tween these two diseases, we intended to apply our previous clinical experience in 
treating RVO patients on this patient.  

Intravitreal injections of ranibizumab have been shown to be an effective treatment 
option for RVO patients [3] [4] [5]. Our previous studies have also demonstrated the 
therapeutic effect of SS injections in treating RVO patients [6] [7] [8]. This case study 
was designed to assess the efficacy and safety of IVR+SS infection in treating this type II 
ODV patient. 

2. Materials and Methods 

The information was obtained by complete medical and ophthalmic history taking and 
a detailed ophthalmic examination at the initial and follow-up visits. 

Best-corrected visual acuity (BCVA) was 100 letters (ETDRS) OD and 78 letters OS 
at baseline. Anterior segment examination showed normal findings. Intraocular pres-
sure (IOP) was 15 mmHg bilaterally. Fundus examination showed diffuse optic disc 
edema with flame-shaped hemorrhages, macular exudation and hemorrhage as well as 
the twisting and dilation of the retinal veins in LE. Fundus examination showed normal 
findings in RE. Fluorescein angiography (FFA) demonstrated optic disc swelling, intra-
retinal hemorrhage and macular edema in LE. The arm-retina time (ART) was also ob-
viously prolonged. The findings in RE were normal. Automated perimetry showed, in 
LE, a minimum defect linked with physiologic scotoma. Central retinal thickness (CRT) 
was measured by optical coherence tomography (OCT) as 465 μm. Electroretinogram 
(ERG) was also done to have an overall idea of the retinal function. 

This 26-year-old female patient was treated with one IVR injection combined with SS 
injections (20 mg per day, five days consecutively in one week, 4 weeks). Written con-
sent for the use of IVR therapy was obtained from the patient and a Ranibizuman (0.5 
mg in 0.05 ml) (Lucentis, Genentech Inc.) was applied to the patient’s left eye. SS injec-
tion (5 mg/ml) (batch number: H120921) manufactured by the First Biochemical 
Pharmaceutical Co. Ltd., Shanghai, China, is approved by State Food and Drug Admin-
istration of China. SS injection was given diluted at the point of treatment in 250 ml 5% 
glucose injection for intravenous administration.  

In addition to the treatment medicines, usages of any other traditional Chinese med-
icine or Western medicine were prohibited.  

Except that FFA and ERG were done at one-month follow up, other examinations 
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were repeated at one-week and one-month follow up. 

3. Results 

At 1 week following the IVR+SS injection, BCVA improved from 78 letters (ETDRS) at 
baseline to 90 letters at 1-week follow-up and maintained stable through 1-month fol-
low-up. The CRT measured by OCT decreased from 465 μm at baseline to 240 μm at 
1-week follow-up and to 226 μm at 1-month follow-up. Mean deviation (MD) meas-
ured by perimetry increased from −5.17 dB to −4.59 dB and to −4.29 dB, respectively 
(Table 1). Retinal hemorrhage was reduced significantly demonstrated by the fundus 
examination and the macular edema had completely resolved as demonstrated by OCT 
through the 1-month follow-up (Figures 1-3). The arm-retina circulation time (ART) 
was also greatly shortened when compared to the baseline. ERG results showed an 
overall improvement of the retinal function as compared to the baseline (Table 2). IOP 
was measured unchanged at 15 mmHg under given local therapy. No ocular or system-
ic side effects were detected. 
 
Table 1. Clinical results of 1-month follow up. 

 BCVA (letters) CRT (µm) MD (dB) 

Initial 78 465 −5.17 

1 week 90 240 −4.59 

1 month 90 226 −4.29 

 
Table 2. ERG results of 1-month follow-up. 

 Rod b Max a Max b Max b/a Osz total Cone a Cone b Cone b/a 
30 Hz 
Amp 

Initial 59.6 206 439 2.1 162 49.5 153 3.1 46.4 

1 month 199 210 516 2.5 178 50.3 165 3.3 48.8 

 

 
Figure 1. The fundus examination and OCT result at baseline. 
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Figure 2. The fundus examination and OCT result at 1-week follow-up. 

 

 
Figure 3. The fundus examination and OCT result at 1-month follow-up. 

4. Discussion 

Optic disc vasculitis (ODV) is an uncommon, chronic and self-limiting disorder cha-
racterized by unilateral optic disc swelling and minimal visual symptoms, seen mostly 
in young adults with no gender predilection [1]. Hayreh first described this clinical ent-
ity in 1972 [2]. Based on the clinical findings of optic disc and peripheral retinal he-
morrhages, he subdivided his patients into two groups (type I and type II). Type I may 
result from mild non-specific vasculitis of the ciliary vessel in the prelaminar region. 
Type II may result from phlebitis of the central retinal venous in the region of the optic 
nerve head or retrolaminar region. Adequate systemic steroid therapy has a beneficial 
effect although the disease is usually self-limiting.  

Type II ODV is usually misdiagnosed as central retinal venous occlusion (CRVO) for 
they share quite similar clinical pictures. However, the treatment and prognosis of them 
are different. Type II ODV is due to retinal phlebitis, so it exists mainly in young adults 
without hypertension, arteriosclerosis, diabetes mellitus or other systemic diseases with 
slightly impaired vision and good prognosis. Patients are usually sensitive to hormone 
therapies. Whereas, CRVO is due to arteriosclerosis, so it is mainly seen in elder adults 
with hypertension, arteriosclerosis, diabetes mellitus or other systemic diseases with 
evidently decreased eye sights and poor prognosis. Hormone therapies do not help.  

This 26-year-old female patient, after hormone therapy for about two months, 
started to develop obvious macular edema, exudation and hemorrhage. Although her 
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visual function was relatively good when she first came, the prognosis could be really 
bad if the ME progressed without any treatment. Current treatment options for patients 
suffering from type II ODV have limited visual outcomes. Considering the presence of 
severe ME, exudation and hemorrhage and considering the fact that this patient would 
not have benefited from either primary corticosteroids or further observation without 
treatment, we intended to combine the most up-to-date treatment therapy of RVO with 
SS injections based on our previous clinical experiences to try on this patient to avoid 
potentially poor visual outcome.  

Current treatment options for RVO mainly include laser coagulation and anti-vas- 
cular endothelial growth factor (VEGF) therapy [3]. Direct laser coagulation has only 
limited beneficial effect on visual acuity, while anti-VEGF therapy has been shown to 
have great advantage in improving visual acuity. Inhibitors of VEGF can prevent the 
formation of abnormal blood vessels and counteract VEGF-induced vascular permea-
bility. Within the eye, VEGF-related vascular pathologies like neovascular age-related 
macular degeneration (nvAMD) can be treated with ranibizumab (Lucentis, registered 
for the treatment of nvAMD), an antibody-fragment directed against VEGF, or with 
bevacizumab (Avastin), an anti-VEGF IgG approved for advanced colon cancer and 
used off-label in ophthalmology. The intravitreal injection of VEGF-inhibitors, such as 
ranibizuman (IVR) or bevacizumab (IVB), is a new treatment modality for macular 
edema due to various underlying diseases. Ranibizumab (Lucentis) has shown to reduce 
vascular permeability in choroidal nwovasculariation due to nvAMD as well as in pa-
thological capillaries in diabetic macular edema and in macular edema due to retinal 
vein occlusion. The results from the CRUISE and BRAVO trials of ranibizumab in the 
treatment of RVO-associated macular edema suggested efficacy and safety of ranibizu-
mab for this indication [4] [5].  

Danshen is considered to promote blood circulation for removing blood stasis and 
improve microcirculation. It has been widely used to treat cardiovascular diseases for 
more than 2000 years in China. TSA is an herbal monomer with a clear chemical 
structure, isolated from Danshen. Previous animal studies have found that compound 
Danshen dripping pills could be a promising method for the treatment of ischemic re-
tinal disorders through reducing oxidative stress [6]. Our previous clinical study has 
demonstrated that SS injection was an effective and safe modality for treating RVO pa-
tients [7]. We also have shown that IVR injection and SS injection together could effec-
tively improve the therapeutic effect in RVO patients with ME [8]. Therefore, we 
treated this patient with one intravitreal injection of ranibizumab (IVR) combined with 
SS injections to see the therapeutic effect on her ME and her entire retina function. 

We treated this patient with one IVR injection combined with SS injections to see its 
effect on her ME and her entire retina function. The results demonstrated the efficacy 
of IVR+SS therapy in reducing ME. The ERG and perimetry results also showed that 
this treatment could significantly improve this patient’s retinal function and visual 
function.  

To our knowledge, this is the first patient who was treated with IVR+SS injection 
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therapy for type II ODV. The result of this case showed rapid decrease in CRT and vis-
ual improvement with one-month follow up so far. Considering the strength of evi-
dence, a long time follow-up need to be conducted in this investigation to assess the ef-
fect of this treatment method, and more rigorously designed trials are required for as-
sessing the clinical application of this combined therapy to treat type II ODV patients. 

5. Conclusion 

In summary, IVR injection and SS injection together could effectively improve the vis-
ual acuity and rapidly alleviate the edema in this type II ODV patient. 
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Abstract 
Introduction: Cutaneous metastasis is common from malignancies of the genitou-
rinary system and occasionally from the digestive system. Cutaneous metastases, due 
to ovarian carcinoma as a presenting feature, being diagnosed on cytology, are un-
commonly reported. Case Report: A 70-year-old lady presented with a cutaneous 
nodule and progressive abdominal distension. Investigations for metastatic nodule 
showed it to be a lesion from the ovary. Discussion: Carcinoma ovary is often diag-
nosed when patients present with ascites and the association with a parietal wall de-
posit is uncommon. The occurrence of a parietal wall nodule when the ascites is neg-
ative for malignant cells is not previously documented. Conclusion: We discuss lite-
rature of the malignancies that present with a parietal wall metastases and the man-
agement of ovarian carcinoma. 
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1. Introduction 

Skin metastases occur in 0.6% - 10.4% of all patients with cancer and represent 2% of all 
skin tumors. Women with skin metastases have the following distribution in decreasing 
order of frequency of primary malignancies: breast, ovary, oral cavity, lung, and large 
intestine. In men, the distribution is as follows: lung, large intestine, oral cavity, kidney, 
breast, oesophagus, pancreas, stomach, and liver. A wide morphologic spectrum of clini-
cal appearances has been described in cutaneous metastases. This variable clinical 
morphology included nodules, papules, plaques, tumors, and ulcers. We present our 
patient who presented with ascites and a cutaneous nodule due to an ovarian malignancy. 
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2. Case Report 

A 70-year-old lady, presented with complaints of swelling on the left flank and ab-
dominal distension that was progressive over 6 months. Examination revealed a 2 × 2 
cm firm swelling on the left flank on the parietal wall. Patient had ascites and was dys-
poenic. Investigations done showed a normal blood profile, upper and lower gastro in-
testinal endoscopy was normal. CT of the abdomen showed massive ascites with peri-
toneum, omental nodularity, and enlarged left lobe of an irregular coarse nodular liver 
and a thin rim of fluid with in endometrial cavity. Patient had bilateral minimal pleural 
effusion and spondylosis of L5 vertebra with L1 wedge compression fracture. Ascitic 
fluid was negative for malignancy and acid fast bacilli, ADA was 11.71 U/L, LDH was 
378 U/L, and protein was 5.9 gms/dl. A clinical gynaecological examination was nor-
mal. CA-125 was 2330.60 u/ml (N 0 - 35 units/ml). PET Scan done showed ill defined 
soft tissue density lesion in the parametrium—right adenexa abutting the anterior wall 
of the rectum and the uterus with right ovary could not be visualized and a nodular soft 
tissue density lesion in the left anterior lower abdominal wall (Figure 1). A FNAC from 
the parietal wall nodule was positive for metastatic carcinomatous deposit (Figure 2). 

A diagnosis of carcinoma of the ovary-stage IV was made and patient was referred to 
the oncologist for chemotherapy with taxanes and cisplatinum. The patient condition 
 

 
Figure 1. Shows the parietal wall nodule and the PET scan of 
the abdomen. 

 

 
Figure 2. Cytology of the parietal wall nodule showing ma-
lignant cells. 
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deteriorated in two weeks and was unable to withstand the suggested chemotherapy. 

3. Discussion 

Cutaneous metastasis from an ovarian tumor is a relatively unusual presentation in 
clinical practice. Distant metastatic deposit to skin is uncommon compared with organs 
such as liver, lungs, bones. Almost 9% of internal cancers may have parietal metastasis 
and in about 0.5% - 1% it is the presenting feature [1] [2]. 

Cutaneous metastases are often from the breast, lungs [3] [4] [5] [6], colon, stomach, 
upper aero digestive tract, uterus, and kidney. Most cases presenting as cutaneous no-
dule have peri umbilical nodule (Sister Mary Joseph’s). Cutaneous metastases usually 
presents as solitary/multiple painless, firm to hard nodule, which may be skin colored 
or blue brown, reddish purple, morphia like sclerotic form [7] [8] [9] [10]. The most 
common sites affected are skin in vicinity of the affected organ, umblical (Sister Mary 
Joseph’s nodule), recent operated site, laparoscopic port site, or previously tapped site. 
Cutaneous metastasis occurs as the result of lymphatic/hematogenous dissemination of 
tumor. Genitourinary primaries are known to metastasize to the parietal wall from 
kidney, bladder, prostate and testis. Metastasis to the skeletal muscle is however un-
common and it attributed to muscle movement and destruction by turbulence The 
dermatologist often see these patients and in the background of a known malignancy 
there is a need for a high index of suspicion as they account for only 1% of lesions. The 
relative frequency of skin metastasis correlates with the type of primary cancer, which 
occurs in each sex. For instance, lung and breast carcinomas are the most common 
primaries that send skin metastasis in men and women, respectively [11]. Patient with 
solitary cutaneous metastasis without other evidence of dissemination may have a bet-
ter survival. Cutaneous disease is usually indicative of poor prognosis and is often a 
preterminal event  

Ovarian carcinoma is the fifth most commonly diagnosed cancer among women in 
the world where whites are at higher risk compared to the black and Hispanic [12]. It 
occurs in 17% of Indian women. The overall survival rate is less than 50 years. High 
mortality in this carcinoma is because nearly 75% of women present with the advanced 
disease. Incidence of ovarian carcinoma among Indian women was 9.5/100,000 female 
in 2012. And there was a significant decrease from 2003 to 2012 was it was 12.5/10,000 
female, and the mortality had decreased from 9.1 - 8.1/10,000 female during the period 
of 2003-2012. A cohort study found a relation between diary consumers, red meat and 
processed meat consumers with ovarian carcinoma. BRCA 1 and 2 gene, obesity also 
contribute. 

The symptoms of ovarian carcinoma are non specific like abdominal pain , bloating , 
altered bowel habits (with episodes of constipation and loose stools), nausea vomiting, 
abdominal distention, mass/swelling in the abdomen, loss of weight, loss of appetite, 
early satiety, back pain, menstrual irregularities in ovulating women, and post meno-
pausal bleeding. 

Patients present with locally advanced disease in pelvis, with contagious extension to 
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the uterus, fallopian tubes, colon, rectum.Ovarian malignancies are often associated 
with ascitis and one third have pleural effusion. Parietal wall metastasis, enlarged and 
nodular liver and lymph nodal masses may also be the presentation. 

Ultrasound is the initial investigation of choice and CA 125 is often elevated.Others 
tumour markers include CA19-9, CA 72-4, CA-15-3, fibroblast growth factor, hataglo-
bin-alpha. Spiral CT is accurate in the detection of peritoneal metastasis from ovarian 
carcinoma although sensitivity is reduced in pt with tumor implant 1 cm or smaller [13]. 

Surgery is the initial treatment of choice for ovarian carcinoma, provided patients are 
medically fit. Chemotherapy can be given to the patient who are not fit for surgery and 
can be considered later for surgery [14]. The aim of the surgery is to confirm the diag-
nosis, define the extent of disease, and resect all visible tumors. The role of cytoreduc-
tion was demonstrated by Griffiths in 1975 and has been confirmed by many others. In 
most cases, surgery should be followed by chemotherapy with paclitacel, docetaxel and 
carboplatin. Gemcitabine and bevacizumab are also effective in platinum sensitive re-
currence [15] [16]. Olaparib 400 mg PO BID continuously may be used as monother-
apy for advanced ovarian cancer with deleterious or suspected deleterious germ line 
BRCA mutations (as detected by an FDA-approved test, BRACAnalysis CDxTM) in 
patients who have been treated with three or more prior lines of chemotherapy [17] 
[18]. Hormonal therapy with tamoxifen and letrozole may be considered for patients 
who have asymptomatic recurrence or who require a break from regular chemotherapy 
if they are not tolerating treatment well.Radiotherapy is not very useful in ovarian car-
cinoma. 

4. Conclusion 

Cutaneous metastases as a presenting feature of an internal malignancy are uncommon. 
Their diagnosis by cytology is useful in identifying obscure lesions that are not com-
monly encountered. 
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Abstract 
Case: A 55-year-old man without past medical histories suffering from back pain for 
two weeks was successfully resuscitated from an 8-min cardiopulmonary arrest 
(CPA) and was brought to our hospital by ambulance. Computed tomography dem-
onstrated type A acute aortic dissection (AAAD) with brachiocephalic artery occlu-
sion. After admission, Glasgow Coma Scale score improved to E1VTM4, and volun-
tary movement was noted only in the right limbs. Outcome: The patient underwent 
emergency grafting of the ascending aorta and innominate artery under deep hypo-
thermic circulatory arrest. After surgery, the patient recovered with mild disorienta-
tion and left hemiplegia. Magnetic resonance imaging of the head revealed no large 
infarction but revealed multiple acute ischemic changes. One year later, the patient 
demonstrated independent walk and successfully returned to work life. Conclusions: 
Immediate resuscitation and surgery resulted in good recovery from CPA after 
AAAD. 
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1. Introduction 

Type A acute aortic dissection (AAAD) requires emergency surgery as definitive treat-
ment with a mortality rate of more than 40% after onset [1]. Poor prognosis has been 
reported with cardiopulmonary arrest (CPA) [2], aortic branch occlusion [3] [4] [5] 
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[6], severe consciousness disturbance [4], and cerebral vascular disorders (CVD) [4] in 
the preoperative period. We report a case of AAAD, requiring emergency surgery and 
recovering after out-of-hospital CPA with good neurological outcome. 

2. Case Report 

A 55-year-old man without past medical histories suffering from back pain for 2 weeks 
was brought to our hospital by ambulance because of dyspnea at his office. Following 
were the patient’s vital signs: Glasgow Coma Scale (GCS) score, 15; respiratory rate 
(RR), 36/min; pulse, 60/min; blood pressure (BP), 110/54 mmHg; and SpO2, 60% (room 
air) at the scene (Normal vital sign ranges are; GCS 15, RR 12 - 18/min, pulse 60 - 
100/min, BP 120 - 90/80 - 60 mmHg, SpO2 96% - 100% (room air)). However, vital 
signs deteriorated 3 min after ambulance arrival (GCS score, 3 and BP, immeasurable). 
Breathing ceased and pulseless electrical activity (PEA) was observed 9 min after am-
bulance arrival, and cardiopulmonary resuscitation (CPR) by chest compression and 
mask ventilation were started immediately by the emergency medical service (EMS). 
Seventeen minutes after ambulance arrival, the patient was resuscitated successfully 
with return of spontaneous circulation (ROSC) and respiration during transport and 
was brought to our emergency room (ER) 23 min after ambulance arrival. The patient 
had widened mediastinum, severe pulmonary edema, bilateral pulmonary effusion on 
chest X-ray (Figure 1(a)), severe aortic regurgitation and no pericardial effusion on 
echocardiography. Whole-body computed tomography (CT) demonstrated no obvious 
intracranial hemorrhage (Figure 1(b)) but AAAD from the ascending aorta to the bila-
teral common iliac arteries with brachiocephalic and right carotid artery occlusion by 
false lumen thrombosis (Figures 1(c)-(f)). 

Forty minutes after ER arrival, GCS score improved to E1VTM4, and voluntary 
movement occurred only in the right limbs. Because a good prognosis seemed possible, 
emergency surgery for AAAD was performed, despite the predisposed risks. Under 
deep hypothermic circulatory arrest at rectal temperature of 20˚C, emergency grafting 
of the ascending aorta and innominate artery was performed 3 h 48 min after ER arriv-
al. For revascularization of the true lumen in the right carotid artery, the distal inno-
minate artery at the bifurcation of the right subclavian and right common carotid arte-
ries was transected and the thrombus was extracted from the false lumen of the prox-
imal carotid artery. The AAAD did not extend to the root of the left carotid and bila-
teral coronary arteries. On postoperative day 3, after discontinuing all sedatives, the pa-
tient was extubated with restoration of consciousness (GCS score, E4V4M6) and left 
hemiplegia. There were no hemorrhagic intracranial lesions on head CT on postopera-
tive day 5, and high-intensity spots and local areas were found in the anterior parietal 
lobes on head diffusion-weighed magnetic resonance imaging (MRI) on postoperative 
day 11 (Figure 2(a), Figure 2(b)). Large infarction was absent, but multiple acute 
ischemic changes were noted after the occlusion of the right carotid artery. The patient 
was able to walk for 30 meter with a walking-stick and mild disorientation. He was 
transferred to a rehabilitation hospital on postoperative day 25. The cerebral and overall  
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Figure 1. Preoperative radiological examinations. Chest X-ray and enhanced computed tomo-
graphy (CT) scans showed widened mediastinum (black triangles), severe pulmonary edema (a), 
and bilateral pulmonary effusion (white triangles). There was no evidence of intracranial he-
morrhage or large cerebral infarction on plain head CT (b). Type A acute aortic dissection from 
the ascending aorta to bilateral common iliac arteries with the brachiocephalic and right carotid 
artery occlusion (white arrow) by false lumen thrombosis on enhanced CT scans (c)-(f). 

 

 
Figure 2. Postoperative diffusion-weighed magnetic resonance imaging demonstrates high-   
intensity spots (a), (b) and areas (b) in both anterior parietal lobes on postoperative day 11. There 
was no large infarction, but multiple acute ischemic changes were noted after right carotid artery 
occlusion associated with type A acute aortic dissection. 

 
performance category (CPC and OPC) was grade 2 at hospital discharge. One year lat-
er, he was able to walk independently, supported by a walking-stick, and return to work 
(OPC1/CPC1). 

3. Discussion 

There are two important points in this case. First, the AAAD patient was quickly resus-
citated from an 8-min cardiac arrest probably due to severe hypoxia and pulmonary 
edema. Next, immediate surgery after ROSC resulted in good recovery of AAAD because 
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large cerebral infarction had been avoided. 
Poor prognostic factors after surgical treatment of AAAD include cardiopulmonary 

arrest [2], severe disturbance of consciousness [4], and cerebrovascular disorder [4] in 
the preoperative period. Emergency surgery in patients with those risk factors usually is 
avoided because of high mortality and morbidity. One reason, avoiding surgery, is that 
anticoagulant use during intraoperative extracorporeal circulation may promote he-
morrhagic cerebral infarction or posttraumatic intracranial hemorrhage [5]. Regarding 
our patient, despite three preoperative poor prognostic factors, the recovery suggests 
that the effects of these factors remained minimal. 

Regarding the timing of surgery for AAAD, even in patients with CVD, the post-
operative outcome was not affected by early operation [4] [7]. Moreover, some cases 
fully recovered by immediate surgery within 3 hour after ER arrival [5]. Our patient 
showed left hemiplegia perioperatively, which was not aggravated by immediate sur-
gery, revealing minimal cerebral ischemic changes on MRI. Considering the duration of 
treatment by tissue-plasminogen activator for acute ischemic stroke, anticoagulant use 
by intraoperative extracorporeal circulation may not be harmful during immediate 
surgery for AAAD complicated by cerebral malperfusion. 

Few cases of out-of-hospital CPA after AAAD have been reported worldwide except 
in Japan [8] [9] [10]. Four patients recovered from in- and out-of-hospital CPA after 
AAAD by emergency surgery (Table 1) [8] [9] [10]. Three patients received immediate 
CPR from healthcare providers, whereas one patient was given CPR by a swimming  

 
Table 1. Past cases recovered after cardiopulmonary arrest because of type A acute aortic dissection. 

No Author Year 
Age 

(years) 
Sex CA Site 

Witness and 
Bystander  

CPR 

Initial 
Rhythm  
after CA 

CA Cause 
CA 

Time 

Post-CA  
Neurological  

Signs 

Time 
to OR 

Long Term  
Outcome 

1 [8] Kurimoto 2002 71 Female Prehospital 
By a  

swimming  
instructor 

NA 
Cardiac  

tamponade 
45 min 

Coma, involuntary  
limb movement  
in response to  

noxious stimuli 

NA Recovered 

2 [9] Saito 2007 80 Male ICU 
By a cardiac 

surgeon 
PEA 

Cardiac  
tamponade 

NA 

Voluntary limb  
movement in  
response to  

verbal stimuli 

NA 
Recovered with  
left hemiplegia 

3 [10] Fujii 2014 70 Male ER 
By an ER  
physician 

PEA 
Cardiac  

tamponade 
2 min GCS M6 15 h 

Partially recovered  
in the perioperative  
period but deceased 

because of pneumonia 

4 Our case 2015 50 Male Prehospital 
By an EMS 
personnel 

PEA 

Unknown  
(hypoxia or  

transient aortic 
occlusion by flap) 

8 min 
GCS E1VTM4,  
left hemiplegia 

3.5 h Recovered 

Abbreviations: CA: cardiac arrest, CPR: cardiopulmonary resuscitation, EMS: emergency medical system, ER: emergency room, ICU: intensive care unit, GCS: Glas-
gow coma scale, NA: not available, OR: operating room, PEA: pulseless electrical activities. 
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instructor who was well-trained in CPR procedures and also by healthcare providers. 
Thus, a witness, prompt high-quality CPR, and relieving CPA cause, including resus-
citative pericardiocentesis if necessary, are considered essential for recovery from CPA 
after AAAD. A short duration until ROSC generally is favorable for predicting neuro-
logical outcome, but surprisingly, the duration varies between 2 and 45 min in the prior 
reports (Table 1). Therefore, the time window for favorable outcomes depends on the 
cause of CPA and subsequent resuscitative procedures after AAAD. After all, all pa-
tients had improved consciousness and response or limb movement to noxious stimuli 
within several hours after ROSC. Several factors, such as a witness, immediate high- 
quality CPR, quick removal of CPA cause, and neurologically-recovering symptoms in 
the early phase after ROSC, are necessary for recovery from CPA after AAAD. Conclu-
sively, immediate resuscitation and surgery may improve an outcome of ROSC patients 
after AAAD with the several factors above. 

4. Conclusion 

We report a good recovery from CPA after AAAD by immediate resuscitation and sur-
gery.  
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