
 

 

 

 

  بسم الله الرحمن الرحيم

 

 

ً  عَلَيْكَ  اللهَِّ  فَضْلُ  وَكَانَ  تَعْلَمُ  تَكُنْ  لَمْ  مَا وَعَلَّمَكَ (  )عَظِيما

 ١١٣ من الآية: النساء                               

 



 

دور : دوالي المريء في مرضى التليف الكبدي
 - الأشعة المقطعية متعددة الكواشف لتصوير المريء 

  مناظرة مع استخدام المنظار
 

  توطئة للحصول على رسالة
  درجة الدكتوراه في الأشعة التشخيصية

  
  مقدمة من

  أحمد فتحي عبد القادر /الطبيب 

  ماجستير الأشعة التشخيصية -الطب والجراحةبكالوريوس 
 
  

 تحت إشراف
 صفاء كمال محمد/أستاذ دكتور

 الأشعة التشخيصية أستاذ
  كلية الطب

 جامعة عين شمس
  

 شيرين جورج مفتاح/ دكتور
 الأشعة التشخيصية أستاذ مساعد

  كلية الطب
  جامعة عين شمس

 
 قسم الأشعة التشخيصية

 كلية الطب
 جامعة عين شمس

 
(٢٠١٢) 



 

Esophageal varices in patients with cirrhosis: 
Role of multidetector CT esophagography - 

Correlation with endoscopy 
 

THESIS 

 
Submitted for the partial fulfillment of 

M.D. degree in Radiodiagnosis 
 

BY 
AHMED FATHY ABD EL-KADER 
M.B., B.Ch, M.Sc., of Radiodiagnosis 

 

SSuuppeerrvviisseedd  bbyy  
  

Doctor 

SAFAA KAMAL MOHAMED 
Professor of Radiodiagnosis 

Faculty of Medicine 
Ain- Shams University 

 
& 

Doctor 

SHERINE GEORGE MOFTAH 
Assistant Professor of Radiodiagnosis 

Faculty of Medicine 
Ain- Shams University 

 
 

Department of Radiodiagnosis 
Faculty of Medicine 

Ain- Shams University 
 

(2012) 



  
  

  المحتويات 
  
  

 .قائمة الاختصارات -١
 

 .الأشكالقائمة  -٢
  

 .بحثمن الھدف المقدمة و ال -٣
  

  .مراجعة لموضوع البحث -٤
  

  .التشريح -  أ 
  .الباثولوجيا - ب
  .طرق الفحص -  ج

  

 .مواد و طرق البحث -٥
  .نتائج البحث و حالات توضيحية -٦
  .المناقشة -٧
 .الملخص و الاستنتاج من البحث -٨
  .التوصيات -٩
 .المراجع - ١٠
 .الملخص العربي - ١١

  
  

 
 



     

 

Acknowledgement  

 

 

     I would like to express my gratitude and respect to Prof. Dr. Safaa 
Kamal Mohamed Professor of Radiodiagnosis, Ain-Shams Faculty of 
Medicine, for her kind care, patience, encouragement and support.  

     I also wish to thank Assistant Prof. Dr. Sherine George Moftah 
Assistant Professor of Radiodiagnosis, Ain-Shams Faculty of Medicine, 
for her scientific guidance and valuable support in this work. 

     I would like to express my deepest thanks to dear colleague Dr. 
Essam Ghoniem Consultant Radiologist, Air Force radiology 
department for helping me throughout gathering cases.  

     Finally, to the soul of my father who taught me a lot, and to all 
members of my family, to whom I am deeply indebted, for their endless 
support and care. They were always behind every successful aspects of 
my life. 
 

Ahmed Fathy 
2012 

 



                                                                                                                                              Contents 
 

 
 
 

CONTENTS 
 
 

 Page
List of abbreviations (i) 

List of figures (v) 

List of tables (viii) 

List of curves (ix) 

List of cases  (x) 
Introduction and aim of the work (1) 

Review of literature: 
Anatomy: 
Anatomy and blood supply of the esophagus
Computed tomographic anatomy of the esophagus
Pathology: 
Liver cirrhosis 
Portal hypertension 
Pathology and pathophysiology of esophageal varices
Technique: 
Physical principles of multi-detector row CT
3D rendering techniques 
Multi-detector CT of the esophagus 
Upper gastro-intestinal endoscopy 

 

 
 

(4)
(30)

 
(36)
(54)
(69)

 
(100)
(118)
(122)
(127)

 

Patients and methods (132) 

Results and illustrative cases (136) 

Discussion (161) 

Summary and conclusion (164) 

Recommendations (166) 

References (167) 

Arabic summary 
 
 



i 
 

List of abbreviations 
 

- %: Percent. 

- ": Inch. 

- /: Per. 

- <: Less than. 

- >: More than. 

- ±: More or less. 

- 2D: Two Dimensional. 

- 3D: Three Dimensional. 

- A-II: Angiotensine II. 

- Ag: Antigen. 

- ALT: Alanine aminotransferase.  

- AMA: Anti-Mitochondrial Antibodies. 

- ANA: Antinuclear Antibodies. 

- AST: Aspartate aminotransferase. 

- BCS: Budd-Chiari Syndrome. 

- CBC: Complete Blood Count. 

- CCD: Charged coupled device. 

- CO: Cardiac Output. 

- CP: Cricopharyngeus. 

- CT: Computed Tomography. 

- CTA: Computed Tomographic Angiography. 

- CTP: Child-Turcott-Pugh. 

- d: Deci. 

- DNA: Deoxyribonucleic acid. 



ii 
 

- EDG: Esophagogastroduodenoscopy. 

- EDNRB: Endothelin Receptor type B. 

- ERCP: Endoscopic Retrograde Cholangio-pancreatography. 

- ET: Endothelin. 

- fMRI: functional Magnetic Resonance Imaging. 

- g: Gram. 

- GGT: Gamma-glutamyl transpeptidase. 

- GIT: Gastrointestinal Tract. 

- HBc: Hepatitis B core. 

- HBe: Hepatitis B envelope. 

- HBsAg: Hepatitis B surface antigen. 

- HBV: Hepatitis B virus. 

- HCV: Hepatitis C virus. 

- Hg: Mercury. 

- HVPG: Hepatic Venous Pressure Gradient. 

- Hz: Hertz. 

- ICC: Interstitial Cells of Cajal. 

- INR: International Normalization Ratio. 

- IPH: Idiopathic Portal Hypertension. 

- IVC: Inferior Vena Cava. 

- l: Liter. 

- LES: Lower Esophageal Sphincter. 

- LN: Lymph Node. 

- μ: Micro. 

- MB: Mega byte. 

- MDCT: Multi-detector Computed Tomography. 



iii 
 

- MELD: Model for End Stage Liver Disease. 

- MIP: Maximum Intensity Projection. 

- mm.:  Millimeter. 

- mol: Molecule. 

- MRA: Magnetic Resonance angiography. 

- MRCP: Magnetic Resonance Cholangio-pancreatography. 

- MSCT: Multi-slice Computed Tomography. 

- Na: Sodium. 

- NASH: Non-alcoholic steatohepatitis. 

- NE: norepinephrine. 

- OV: Esophageal Varices. 

- PET: Positron Emission Tomography. 

- PH: Portal Hypertension. 

- RNA: Ribonucleic acid. 

- s.: Second. 

- SBP: Spontaneous Bacterial Peritonitis. 

- Si: Silicon. 

- SSD: Shaded Surface Display. 

- SVC: Superior Vena Cava. 

- TIPS:  Transjugular Intrahepatic Porto-systemic Shunts. 

- TV: Television. 

- UES: Upper Esophageal Sphincter. 

- UNOS: United Network for Organ Sharing. 

- US: Ultra-sound. 

- v.: Vein. 

- VP: Vasopressin. 



iv 
 

- Vs.: Versus. 

- WHVP: Wedged Hepatic Venous Pressure.  

- Xe: Xenon. 

 



v 
 

List of figures 

Figure   Page 
(1) The primordial gut. (6) 
(2) Arterial blood supply of the esophagus. (12) 
(3) Venous drainage of the esophagus. (14)
(4) Parasympathetic and sympathetic innervation of the esophagus. (16) 
(5) Lymphatic drainage of the esophagus. (19)
(6) Musculature of the esophagus. (21) 
(7) Upper esophageal sphincter and upper esophageal 

musculature. 
(23) 

(8) Gastroesophageal mucosal junction and muscular arrangement 
at the lower esophagus. 

(25) 

(9) Diaphragmatic crura and esophageal opening. (26)
(10) Levels of CT of the esophagus. (31) 
(11) Thoracic inlet. (34) 
(12) Aortic arch. (34)
(13) Region of carina. (34) 
(14) Pulmonary veins. (34)
(15) Retrocardiac region. (35)
(16) Just above diaphragmatic hiatus. (35) 
(17) Just above diaphragmatic hiatus. (35)
(18) A section through a hepatic lobule (human). (37) 
(19) Diagram of the histological organization of the liver. (37) 
(20) Primary biliary cirrhosis with degenerating bile duct 

epithelium. 
(43) 

(21) Cirrhosis with architectural alteration. (44) 
(22) Abdominal ultrasound showing hepatitis C cirrhosis. (48)
(23) Tributaries of portal vein. (59) 
(24) Summary of the pathophysiology of portal hypertension. (62) 
(25) Normal venous flow through the portal and systemic 

circulation. 
(74) 

(26) Redirection of flow through the left gastric vein secondary to 
portal hypertension or portal venous occlusion. 

(75) 

(27) Direction of venous flow with superior vena cava (SVC) 
obstruction proximal to the azygous vein. 

(76) 

(28) Direction of flow with superior vena cava (SVC) obstruction 
involving or distal to the azygous vein. 

(77) 

(29) Barium swallow uphill esophageal varices. (78)
(30) Uphill esophageal varices on mucosal relief barium swallow. (79) 
(31) Uphill esophageal varices on barium swallow. (80) 



vi 
 

(32) Downhill esophageal varices on mucosal relief barium 
swallow. 

(81) 

(33) Downhill esophageal varices on barium swallow. (82) 
(34) Barium swallow demonstrating esophageal varices involving 

the entire length of the esophagus. 
(83) 

(35) Varices involving the entire esophagus on barium swallow. (84)
(36) Full-column image of the esophagus with varices throughout its 

entire length. 
(85) 

(37) Computed tomographic appearance of esophageal varices. (89)
(38) Computed tomography scan shows large, enhancing 

paraesophageal varices. 
(89) 

(39) Computed tomography sections demonstrate esophageal 
varices protruding into the lumen, as well as paraesophageal 
varices. 

(90) 

(40) Computed tomography scan showing esophageal varices. (90) 
(41) Maximum intensity projection magnetic resonance image of the 

normal portal venous system. 
(91) 

(42) Maximum intensity projection magnetic resonance image of the 
portal venous system. 

(92) 

(43) Maximum intensity projection magnetic resonance image of the 
portal venous system demonstrates extensive esophageal 
varices. 

(93) 

(44) Case study (axial slices and coronal multiplanar reformations) 
of a thorax examination. 

(104) 

(45) Basic system components of a modern third-generation CT 
system. 

(106) 

(46) Measurement principle of a modern third-generation CT 

system. 

(107) 

(47) Illustration of prepatient collimation of the X-ray beam. (110) 
(48) Examples of fixed-array detectors and adaptive array detectors 

used in commercially available multislice CT systems. 
(113) 

(49) Dose profiles for a 4-slice CT system and a 16-slice CT system 
with equal collimated width of one detector slice. 

(115) 

(50) Volume rendering by 3D texture slicing. (119) 
(51) MDCT of the esophagus in the coronal view.  (125)
(52) MDCT of the esophagus. (126) 
(53) Distribution of cases and controls among the studied 

population. 
(136) 

(54) Level of risk of OV as among cirrhosis cases. (137) 
(55) Extra-luminal CT findings among cases. (140) 
(56) Age groups among cases. (141)
(57) Sex distribution among cases. (142) 
(58) Sex distribution among low and high risk esophageal varices (143) 



vii 
 

cases. 

(59) Hepatic focal lesions among low and high risk esophageal 
varices cases. 

(144) 

(60) Hepatomegaly among low and high risk esophageal varices 
cases. 

(145) 

(61) Splenomegaly among low and high risk esophageal varices 
cases. 

(146) 

(62) Splenic varices among low and high risk esophageal varices 
cases. 

(147) 

(63) Ascites among low and high risk esophageal varices cases. (148)
(64) Gall bladder stones among low and high risk esophageal 

varices cases. 
(149) 

(65) Portal vein thrombosis among low and high risk esophageal 
varices cases. 

(150) 

(66) Peri GB collections among low and high risk esophageal 
varices cases. 

(151) 

 



viii 
 

List of tables 

Table  Page 
(1) Etiology and diagnostic work up of the common 

causes of cirrhosis. 
(47) 

(2) Scoring systems in cirrhosis. (52) 
(3) Scoring systems in cirrhosis. (53)
(4) Tributaries of portal vein. (56) 
(5) Distribution of cases and controls among the 

studied population.
(136) 

(6) Level of risk of OV as among cirrhosis cases.  (137) 
(7) Measures of sensitivity and specificity of CT among 

studied group.
(138) 

(8) Extra-luminal CT findings among cases.  (140) 
(9) Age groups among cases. (141)
(10) Sex distribution among cases. (142) 
(11) Sex distribution among low and high risk 

esophageal varices cases. 
(143) 

(12) Hepatic focal lesions among low and high risk 
esophageal varices case. 

(144) 

(13) Hepatomegaly among low and high risk 
esophageal varices cases. 

(145) 

(14) Splenomegaly among low and high risk esophageal 
varices cases. 

(146) 

(15) Splenic varices among low and high risk 
esophageal varices cases.

(147) 

(16) Ascites among low and high risk esophageal 
varices cases. 

(148) 

(17) Gall bladder stones among low and high risk 
esophageal varices cases. 

(148) 

(18) Portal vein thrombosis among low and high risk 
esophageal varices cases. 

(150) 

(19) Peri GB collections among low and high risk 
esophageal varices cases. 

(151) 

 



ix 
 

List of curves 

Curve   Page  
(1) Cumulative incidence of liver cirrhosis.  (39) 

 
 


