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Biliary tract infections 

and liver abscesses 

By 
Prof. Alaa A. Redwan 

Prof. of Hepatic biliary-pancreatic 
Surgery and Laparo-endoscopy 

A. Redwan, Post chole. 
complications 

•Cholecystitis 
•Cholangitis 
•Liver abscesses 
 - pyogenic liver abscess 
 - amoebic liver abscess 

Acute cholecystitis 

•Acute inflammation of the 
gallbladder wall 
 
•Female > male 
 
•Other risk factors: increasing age, 
obesity, pregnancy, certain ethnic 
groups etc. 

Pathogenesis 

Impaction of gallstones in the cystic duct (>90% cases) 
 

Obstruction and dilatation of gallbladder 
 

Vascular congestion and oedema 
 

Necrosis of wall, bacterial proliferation 
 

Complications eg. gangrene, perforation, liver abscess, 
cholangitis, bacteraemia etc. 

Clinical features 

•Epigastric or RUQ pain 
•Nausea, vomitting 
•Fever, anorexia, chills, sweats 
•Moderate pyrexia 
•Local peritonitis, RUQ tenderness 
(Murphy’s sign) 
•Palpable gallbladder (30-40%) 
•Jaundice unusual 

Diagnosis 

•Moderate leukocytosis 
•LFT:  bilirubin (50%), transaminases 
(40%) & alk phos (25%) 
•Cultures of aspirate/biopsy specimens: 
 - not usually available 
 - enteric organisms: Gram-neg bacilli, 
anaerobes, enterococci etc. 
•Imaging studies: ultrasound, CT scan 
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Complications 

•Infection – develops in >50% cases 
•Gangrene/empyema 
•Perforation (10-15%) 
•Obstruction of bile duct; cholangitis; 
pancreatitis 
•Liver abscess 
•Peritonitis 
•Bacteraemia 
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Treatment 

•Medical Rx: IV fluids; IV antibiotics; 
analgesia; anti-emetics; bowel rest (NPO) 
 
•Surgical Rx: usually cholecystectomy 
(laparoscopic or open) 
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Practical Classification of Bacteria 

Mechanisms of Cephalosporins 

  

1. Cell wall inhibitors 

Block synthesis and repair 

 Penicillins 
 Cephalosporins 

 Carbapenems 
 Vancomycin 

 Bacitracin 
 Fosfomycin 

 Isoniazid 

2. Cell membrane 

Cause loss of selective permeability 

 Polymyxins 
 Daptomycin 

3. DNA/RNA 

Inhibit replication and transcription 

 Inhibit gyrase(unwinding enzyme) 
     Quinolones 

 Inhibit RNA polymerase 
     Rifampin 

Ribosome 

mRNA DNA 

Site of action 

50S subunit 

Erythromycin 

Clindamycin 
Synercid 

Pleuromutilins 

Site of action 

30S subunit 

Aminoglycosides 

    Gentamicin 
    Streptomycin 

Tetracyclines 
Glycylcyclines 

Both 30S 

and 50S 

Blocks initiation of protein 

synthesis 
    Linezolid 

5. Folic acid synthesis 

Substrate 

Enzyme 

Product 

4. Protein synthes is inhibitors acting 

    on ribosomes 

Block pathways and inhibit 

metabolism 
     Sulfonamides (sulfa drugs) 

     Trimethoprim 

Cephalosporin Agents by Generation 
Generation  Route Of 

Administration  
Agent ( Trade Name & Manufacturer)  

1st Generation  PO Cefadroxil ( Duricef, GSK)  
Cefalxin (Ceporex, GSK ) 
Cephadrine( Velosef, GSK) 

Parenteral (Kefzol,Lilly) 

2nd Generation  PO Cefaclor (Ceclor, Lilly) 
Cefprozil (Cefzi, GSKl) 

Parenteral Cefamandole( Mandol, Lilly) 

3rd Generation  PO Cefpodoxime ( Orelox , Sanofi)   

Parenteral  Cefoperazone (Cefobid , Pfizer) 
Cefotaxime (Claforan, Sanofi) 
Ceftriaxone ( Rocefin, Roche) 

4th Generation  Parenteral  Cefepime (Maxipime, GSK) 

5th Generation  Parentral  Ceftaroline (Zinfro, Takeda)  

Cephalosporin Coverage 

3rd generation Cephalosporins’  

• 3rd generation  Cephalosporin provide new therapeutic approaches to difficult 

infectious disease problems. 

• Currently available 3rd generation Cephalosporins differ in their anti-microbial 

spectrum, pharmacokinetic profile, side effects and costs. 

• 3rd generation Cephalosporins are 10-100 fold more active against most 

aerobic Gram negative organisms than 1st generation. 

 Important definitions   

• C max :  Peak plasma concentration of a drug. 

• Tmax :The time after administration of a drug to reach peak plasma 

concentration. 

• Bioavailability : The percentage of an administered dose which enters the 

systemic circulation as indicated by the area under the plasma concentration vs 

time curve. 

• Plasma elimination half-life (t ½) :Is the amount of time required for the plasma 

concentration of an antibiotic to decrease by half. 

 

Wintriaxone Pharmacokinetic  

Properties  

• I.V. ceftriaxone 0.5, 1 or 2g produces mean peak plasma concentrations (C max) of 
82, 151 and 257 mg/L 

• I.M. ceftriaxone 0.5 or 1g achieves C max values of 38 and 76 mg/L, respectively, 
after 2 to 3 hours. 

• 24 hours after I.V. ceftriaxone 2g, mean plasma concentrations range from 12 to 20 
mg/L. 

• Repeated once-daily I.V. administration of ceftriaxone 2g results in an 8% increase 
in mean C max, and repeated I.M. administration of ceftriaxone 1g results in 11% 
accumulation of the drug 

• Ceftriaxone binds reversibly to albumin and the level of binding decreases with 
increasing ceftriaxone plasma concentrations (•95% at >70 mg/L to •58% at 600 
mg/L). 

• Ceftriaxone distributes widely in the body fluids and tissues. The volume of 
distribution of ceftriaxone in healthy volunteers ranges from 5.8 to 15.5L. 

• Ceftriaxone preferentially localizes in bile and mean concentrations of •153 and 
•44 mg/L are obtained 1 and •3 hours, respectively, after intravenous 
administration of 1g dose. 
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The classic description of the extra hepatic 

biliary tree and its arteries applies only in about 

one third of patients. 

 
Molmenti EP, Pinto PA, Klein J, et al: Normal and variant arterial supply of the liver 

and gallbladder. Pediatr Transplant 7:80, 2003. [PubMed: 12581334] 

Chen TH, Shyu JF, Chen CH, et al: Variations of the cystic artery in Chinese adults. 

Surg Laparosc Endosc Percutan Tech 10:154, 2000. [PubMed: 10872977] 

(Schwartz’s Principles of Surgery ,   Ninth edition) 

Golden rules for safe cholecystectomy: 
 
(1)-Decide the best approach, then dissect the 
cholecysto-hepatic triangle for good anatomical 
identification especially of cystic artery and duct. 

(2)-Good dissection and identification of the gall 
bladder cystic junction prior ligation and cutting to 
avoid CBD injury or ligation. 

(3)-Avoid clipping, ligation, or even clamping of any 
unidentified structure as it always ends in biliary 
injury. 

(4)-Avoid unnecessary use of diathermy in general, and 
in the vicinity of CBD in particular. 

(5)-Ligation of the cystic artery nearby the gall bladder 
wall to avoid hepatic artery injury. 

(6)-Do not manipulate in myth, if in doubt consult, shift 
lap. to open procedure, or use cholangiogram if feasible. 

(7)-Any sizable duct  structure connected to the bladder  
bed should be identified then assured by cholangiogram,  
if accessory it is ligated to avoid post operative leak, if 
major duct, it must be repaired or anastomosed. 

(8)-Any bile leak in the field should be taken seriously and 
searched for its source and managed accordingly without 
reluctancy with cholangiogram visualization. 

(9)-Do not skeletonize the CBD aiming for good 
identification as it end almostly in its ischemic stricture. 

(10)-Do not attempt to close the patient till you are 
extremely sure about all details, and consult if in doubt 
as most of biliary injuries discovered intra-operatively 
and managed run into cure in 80% of cases. 

(11)-If you do not have the facility to manage 
complications, drain the sub hepatic area and refer the 
patient immediately to the convenient center with full 
detailed report about the procedure without hesitancy. 

(12)-CBD exploration should be attempted if in doubt 
about  obstruction, or the  cause of biliary dilation 

(13)-Choledochotomy is done in supra-duodenal CBD 
anterior wall with clean cut edge, without laceration of 
the tissues or massive diathermy use. 

(14)-Do not use forcible testing of CBD clearance using 
metal dilators or scoops. 

(15)-T-shaped tube application is the standard after 
CBD exploration, with upper end apart from the 
carina, and lower end above the sphincter of oddi. 

(16)-Choledochotomy incision closure necessitates at least one 
stitch above and below T-tube external limb osteum for 
better healing and less complications after extraction.  

(17)-Do not hesitate to open the duodenum if stone is impacted 
in the papilla with operative papillotomy. 

(18)-Lower down CBD obstruction is not managed 
symptomatically with side to side choledocho-duodenostomy 
without good intra-operative diagnosis of its nature and 
subsequent biopsy if needed then managed accordingly. 

(19)-Choledocho-jejunostomy, with Roux-en-Y loop  end to 
side or side to side is the operation of choice in shunting the 
biliary tract to the gut with the least drawbacks. 

(20)-Almost always fashion the biliary stoma as large as 
possible (at least 3 cm in diameter) by all possible techniques 
for better outcome without stricture formation later on, and 
splint the anastomosis in smaller caliber externally, or 
internally by inert silastic, or Teflon tubes. 

45 
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Cholangitis 

•Inflammation involving the hepatic and 
common bile ducts 
•Pathogenesis similar to that of cholecystitis: 
obstruction of common bile duct  oedema, 
congestion, necrosis of walls  bacterial 
proliferation within biliary tree. 
•Causes of obstruction: 
 - gallstones 
 - biliary tract surgery, tumour, parasitic 
infection, calcific pancreatitis etc. 

Etiology 

•Obstruction of the common bile duct due to 
gallstones 
•Benign strictures 
•Malignant strictures 
•Sclerosing cholangitis 
•Parasites 
 

Clinical features 

•High fever 
•RUQ pain 
•Jaundice (usually prominent) 
•(Charcot’s triad: present in 85% cases) 
•Chills, rigors 
•RUQ tenderness, pale stools 
•Sepsis,  septic shock 
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•Charcot’s Triad 
•Jaundice, fever, and RUQ pain 
 

•Reynold’s Pentad 
•Addition of altered mental status, 
and hypotension 
 
 

 
 
 
 
 
 
 

 

Risk factors 

•Age > 50 years 
•Cholelithiasis (formation of 
gallstones) 
•Benign strictures 
•Malignant strictures 
•Postprocedure injury of bile ducts 
•History of sclerosing cholangitis 
 
 

Complications 

•Bacteraemia (about 50% 
cases) 
•Liver abscesses 
•Septic shock 
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Diagnosis 

•Marked leukocytosis 
•Marked  bilirubin, alk phosphatase; 
moderate  transaminases 
•Blood cultures: 
 - enteric GNB and anaerobes most frequently 
isolated. 
•Imaging studies: 
 - ultrasound; CT scan 
 - ERCP (endoscopic retrograde cholangio-
pancreatography), PTC (percutaneous 
transhepatic cholangiography) 
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Tests 

•transabdominal ultrasound 
•Endoscopic ultrasound 
•CT 
•Magnetic resonance 
cholangiopancreatography(MRCP) 
•Endoscopic retrograde 
cholangiopancreatography (ERCP) 
•Lab tests 
•abnormal LFTs, elevated CRP, WBC 
 
 

Treatment 
•Prompt institution of appropriate antimicrobial 
therapy essential: 
 - initial choice usually empirical  
 - eg. 3rd gen cephalosporin/quinolones/co-
amoxiclav + metronidazole. 
•Biliary drainage 
•ERCP 
•Percutaneous transhepatic cholangiography 
(PTC) 
•EUS guided drainage 
•Open surgical drainage 
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Wintriaxone Pharmacokinetic  

Properties  

• I.V. ceftriaxone 0.5, 1 or 2g produces mean peak plasma concentrations (C max) of 
82, 151 and 257 mg/L 

• I.M. ceftriaxone 0.5 or 1g achieves C max values of 38 and 76 mg/L, respectively, 
after 2 to 3 hours. 

• 24 hours after I.V. ceftriaxone 2g, mean plasma concentrations range from 12 to 20 
mg/L. 

• Repeated once-daily I.V. administration of ceftriaxone 2g results in an 8% increase 
in mean C max, and repeated I.M. administration of ceftriaxone 1g results in 11% 
accumulation of the drug 

• Ceftriaxone binds reversibly to albumin and the level of binding decreases with 
increasing ceftriaxone plasma concentrations (•95% at >70 mg/L to •58% at 600 
mg/L). 

• Ceftriaxone distributes widely in the body fluids and tissues. The volume of 
distribution of ceftriaxone in healthy volunteers ranges from 5.8 to 15.5L. 

• Ceftriaxone preferentially localizes in bile and mean concentrations of •153 and 
•44 mg/L are obtained 1 and •3 hours, respectively, after intravenous 
administration of 1g dose. 

Cephalosporin Agents by Generation 
Generation  Route Of 

Administration  
Agent ( Trade Name & Manufacturer)  

1st Generation  PO Cefadroxil ( Duricef, GSK)  
Cefalxin (Ceporex, GSK ) 
Cephadrine( Velosef, GSK) 

Parenteral (Kefzol,Lilly) 

2nd Generation  PO Cefaclor (Ceclor, Lilly) 
Cefprozil (Cefzi, GSKl) 

Parenteral Cefamandole( Mandol, Lilly) 

3rd Generation  PO Cefpodoxime ( Orelox , Sanofi)   

Parenteral  Cefoperazone (Cefobid , Pfizer) 
Cefotaxime (Claforan, Sanofi) 
Ceftriaxone ( Rocefin, Roche) 

4th Generation  Parenteral  Cefepime (Maxipime, GSK) 

5th Generation  Parentral  Ceftaroline (Zinfro, Takeda)  
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A. Redwan, Post chole. 
complications Lithotripsy 

Mechanical manual lithotripsy      
(internal or external) 

Electrohydraulic shockwave lithotripsy 
(ESWL) 

Chemical lithotripsy (Dissolution 
treatment) 

Electrohydraulic lithotripsy 
LASER lithotripsy (Smart LASER) 



28/01/1440 

17 

A. Redwan, Post chole. 
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A. Redwan, Post chole. 
complications 
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Percutaneous 
manipulations 
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A. Redwan, Post chole. 
complications 

Bile leakage  

through lat. CBD 

laceration with 

big CBD stone  
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Operations in quiescent phase 
Complicated cases 
-Hepaticocutaneous jejunostomy 
-Stricturoplasty 
-Partial hepatectomy 
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Hepatico / choledocho jejunostomy Hepaticocutaneous 

jejunostomy 

-For repeated or unlimited access to the 
biliary tract by choledochoscopy 
-Reopening of stoma for recurrence of 
stones and strictures 
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A. Redwan, Post chole. 
complications 

A. Redwan, Post chole. 
complications 

ProfAlaaRedwan@Yahoo.com 


