
  Prediction and Management 
of Severe Acute Pancreatitis 



     



       Chris E.   Forsmark     •    Timothy B.   Gardner     
 Editors 

 Prediction and 
Management of Severe 
Acute Pancreatitis                      



 ISBN 978-1-4939-0970-4      ISBN 978-1-4939-0971-1 (eBook) 
 DOI 10.1007/978-1-4939-0971-1 
 Springer New York Heidelberg Dordrecht London 

 Library of Congress Control Number: 2014940051 

 © Springer Science+Business Media New York   2015 
 This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or 
part of the material is concerned, specifi cally the rights of translation, reprinting, reuse of 
illustrations, recitation, broadcasting, reproduction on microfi lms or in any other physical way, 
and transmission or information storage and retrieval, electronic adaptation, computer software, 
or by similar or dissimilar methodology now known or hereafter developed. Exempted from this 
legal reservation are brief excerpts in connection with reviews or scholarly analysis or material 
supplied specifi cally for the purpose of being entered and executed on a computer system, for 
exclusive use by the purchaser of the work. Duplication of this publication or parts thereof is 
permitted only under the provisions of the Copyright Law of the Publisher’s location, in its 
current version, and permission for use must always be obtained from Springer. Permissions for 
use may be obtained through RightsLink at the Copyright Clearance Center. Violations are liable 
to prosecution under the respective Copyright Law. 
 The use of general descriptive names, registered names, trademarks, service marks, etc. in this 
publication does not imply, even in the absence of a specifi c statement, that such names are 
exempt from the relevant protective laws and regulations and therefore free for general use. 
 While the advice and information in this book are believed to be true and accurate at the date of 
publication, neither the authors nor the editors nor the publisher can accept any legal responsibility 
for any errors or omissions that may be made. The publisher makes no warranty, express or 
implied, with respect to the material contained herein. 

 Printed on acid-free paper 

 Springer is part of Springer Science+Business Media (www.springer.com)  

 Editors 
   Chris E.   Forsmark   
  Division of Gastroenterology 

Hepatology, and Nutrition 
 University of Florida 
  Gainesville ,  FL ,  USA   

   Timothy B.   Gardner   
  Dartmouth-Hitchcock Medical Center 
 Geisel School of Medicine at Dartmouth

Pancreatic Autoislet Cell Program 
  Lebanon ,  NH ,  USA   

www.springer.com


v

 Severe acute pancreatitis (SAP) is a devastating disease affecting thousands 
of patients annually and resulting in substantial morbidity, mortality, and 
healthcare costs. In fact, acute pancreatitis is currently the most common 
hospital discharge diagnosis for gastrointestinal disease in the United 
States. While most patients have mild pancreatitis and recover, the high 
morbidity and a mortality rate of 20 % make SAP among the most lethal of 
all gastrointestinal diseases. 

 In the last 20 years extensive progress has been made in identifying 
and treating SAP. These advances include more standardized definitions 
of disease, more careful long-term follow-up of patient outcomes, and 
the beginnings of evidence-based therapies to prevent mortality and 
severe complications. Randomized, controlled trials are increasingly 
being performed to evaluate interventions in this disease, and consensus 
about definitions and therapies are being offered by major medical soci-
eties. Given the significant pathologic burden and improved diagnostic 
and therapeutic modalities, it is an important time for a text on severe 
acute pancreatitis. 

 This textbook provides a comprehensive review of the subject and serves 
as an essential resource for practicing gastroenterologists, surgeons, radiolo-
gists, intensivists, hospitalists, pathologists, and trainees. It details the recent 
consensus guidelines updating the defi nition of pancreatitis and its complica-
tions. It summarizes the current prediction models for severe acute pancreati-
tis, including laboratory, clinical, and imaging parameters. Evidence-based 
guidelines of medical and surgical management of both the hospitalized and 
discharged patient are described, with recommendations from expert authors 
pertaining to various clinical situations. Finally, complications of acute pan-
creatitis and their management, including the use of cutting-edge minimally 
invasive therapies, are discussed. 

 We offer our deep gratitude to our colleagues who authored chapters for 
this text. Their devotion to the fi eld of pancreatology and their determination 
to improve the outcomes of patients affl icted with acute pancreatitis are 
inspiring. In editing this work, we were consistently reminded of how fortu-
nate we are to collaborate with such dedicated clinicians and researchers. 
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 We would also like to thank our editors at Springer, specifi cally Diane 
Lamsback, whose patience and guidance were critical in completing this book. 

 We hope you fi nd the following text enriching and rewarding as we  continue 
to make progress in the management and treatment of this diffi cult disease.  

    Gainesville, FL, USA Chris     E.     Forsmark   
   Lebanon, NH, USA Timothy     B.     Gardner    

Preface



vii

   Part I Defi nitions of Severe and Necrotizing Pancreatitis   

    1     Revised Atlanta Classifi cation of Acute Pancreatitis .................   3   
    Rupjyoti   Talukdar     and     Santhi   Swaroop   Vege    

     2     Organ Failure and Acute Pancreatitis ........................................   15   
    Colin   D.   Johnson    

     3     Sterile and Infected Pancreatic Necrosis.....................................   29   
    Elham   Afghani     and     Vikesh   K.   Singh    

    4     Evolving Defi nitions of Severe Acute Pancreatitis .....................   45   
    John   A.   Windsor     and     Maxim   S.   Petrov    

   Part II  Predictors and Characteristics of Severe Acute 
and Necrotizing Pancreatitis   

    5     Clinical Predictors.........................................................................   57   
    Rawad   Mounzer     and     Georgios   I.   Papachristou    

     6     Imaging Predictors ........................................................................   67   
    Thomas   L.   Bollen    

     7     Predictive Scoring Systems in Acute Pancreatitis ......................   87   
    Kavya   M.   Reddy     and     Bechien   U.   Wu     

   Part III  Medical Management of Severe 
and Necrotizing Acute Pancreatitis   

    8     Fluid Resuscitation in Acute Pancreatitis ...................................   101   
    Kartik   Sampath     and     Timothy   B.   Gardner    

     9     Antibiotic Therapy ........................................................................   115   
    Wesley   Leung     and     Andres   Gelrud    

    10     Nutrition in Severe Acute Pancreatitis ........................................   123   
    Kishore   Vipperla     and     Stephen   J.   O’Keefe     

   11     Pharmacologic Therapy ...............................................................   133   
    Walter   G.   Park     

  Contents 



viii

   Part IV  Interventional Management of Severe 
and Necrotizing Acute Pancreatitis   

   12     Management of Ductal Leaks ......................................................   151   
    Michael   C.   Larsen     and     Richard   Kozarek      

    13     Endoscopic Management of Severe 
Gallstone Pancreatitis ...................................................................   169   
    Takao   Itoi     and     Peter   V.   Draganov    

    14     Direct Endoscopic Necrosectomy ................................................   179   
    Todd   H.   Baron    

    15     Retroperitoneoscopic Approaches for Infected 
Necrotizing Pancreatitis................................................................   189   
    Janneke   van Grinsven,         Marc   G.   Besselink,     
    Olaf   J.   Bakker,         Sandra   van Brunschot,         Marja   A.   Boermeester,     
and     Hjalmar   C.   van Santvoort    

    16     Surgical Approaches .....................................................................   197   
    Roshni   Venugopal,         Kristin   Pokorney-Colling,     
and     Greg   J.   Beilman    

    17     Interventions for Necrotizing Pancreatitis: 
A Multidisciplinary Approach .....................................................   209   
    Martin   L.   Freeman,         Guru   Trikudanathan,         Mustafa   Arain,     
    Greg   J.   Beilman,         Shawn   Mallery,     and     Rajeev   Attam     

   Index .......................................................................................................  231   

Contents



ix

     Elham     Afghani, M.D., M.P.H.        Department of Gastroenterology ,  Johns 
Hopkins Hospital  ,  Baltimore ,  MD ,  USA     

      Mustafa     Arain, M.D.        Departments of Medicine, Division of 
Gastroenterology ,  University of Minnesota Medical Center  ,  Minneapolis , 
 MN ,  USA     

      Rajeev     Attam, M.D.        Department of Gastroenterology ,  University of 
Minnesota Medical Center, Fairview  ,  Minneapolis ,  MN ,  USA     

      Olaf     J.     Bakker, M.D.        Department of Surgery ,  University Medical Centre 
Utrecht  ,  Utrecht ,  The Netherlands     

      Todd     H.     Baron, M.D.        Division of Gastroenterology and Hepatology , 
 University of North Carolina at Chapel Hill  ,  Chapel Hill ,  NC ,  USA     

      Greg     J.     Beilman, M.D.        Department of Surgery ,  University of Minnesota 
Medical Center, Fairview  ,  Minneapolis ,  MN ,  USA     

      Marc     G.     Besselink, M.D., Ph.D.        Department of Surgery ,  Academic Medical 
Center  ,  Amsterdam ,  The Netherlands     

      Marja     A.     Boermeester, M.D., Ph.D.        Department of Surgery ,  Academic 
Medical Center  ,  Amsterdam ,  The Netherlands     

      Thomas     L.     Bollen, M.D.        Department of Radiology ,  St. Antonius Hospital  , 
 Nieuwegein ,  Utrecht ,  The Netherlands     

      Sandra     van     Brunschot, M.D.        OR/Clinical Surgical Research ,  Radboud 
University Medical Centre  ,  Nijmegen ,  The Netherlands     

      Peter     V.     Draganov, M.D.        Department of Gastroenterology, Hepatology 
and Nutrition ,  University of Florida  ,  Gainesville ,  FL ,  USA     

      Chris     E.     Forsmark, M.D.        Division of Gastroenterology, Hepatology, and 
Nutrition ,  University of Florida  ,  Gainesville ,  FL ,  USA     

      Martin     L.     Freeman, M.D.        Department of Medicine, Division of 
Gastroenterology ,  University of Minnesota Medical Center  ,  Minneapolis , 
 MN ,  USA     

  Contributors 



x

         Timothy     B.     Gardner, M.D., M.S.        Section of Gastroenterology and 
Hepatology ,  Dartmouth-Hitchcock Medical Center  ,  Lebanon ,  NH ,  USA   

  Geisel School of Medicine at Dartmouth  ,  Hanover ,  NH ,  USA     

      Andres     Gelrud, M.D., M.M.Sc.        Section of Gastroenterology, Department 
of Medicine ,  Center for Endoscopic Research and Therapeutics, University 
of Chicago  ,  Chicago ,  IL ,  USA     

      Janneke     van     Grinsven, M.D.        Department of Gastroenterology and 
Hepatology ,  Academic Medical Center  ,  Amsterdam ,  The Netherlands     

      Takao     Itoi, M.D., Ph.D.        Department of Gastroenterology ,  Tokyo Medical 
University  ,  Tokyo ,  Japan     

      Colin     D.     Johnson, M.Chir. F.R.C.S.        Department of Surgery ,  University 
Hospital Southampton  ,  Southampton ,  UK     

      Richard     Kozarek, M.D.        Digestive Diseases Institute, Virginia Mason 
Medical Center  ,  Seattle ,  WA ,  USA     

      Michael     C.     Larsen, M.D.        Digestive Disease Institute, Virginia Mason 
Medical Center  ,  Seattle ,  WA ,  USA     

      Wesley     Leung, M.D., M.Sc.        Section of Gastroenterology, Department of 
Medicine ,  Center for Endoscopic Research and Therapeutics, University of 
Chicago  ,  Chicago ,  IL ,  USA     

      Shawn     Mallery, M.D.        Department of Medicine, Division of 
Gastroenterology ,  University of Minnesota Medical Center  ,  Minneapolis , 
 MN ,  USA     

      Rawad     Mounzer, M.D.        Department of Gastroenterology, Hepatology and 
Nutrition ,  University of Pittsburgh Medical Center  ,  Pittsburgh ,  PA ,  USA     

      Stephen     J.     O’Keefe, M.D., M.Sc.        Department of Gastroenterology, 
Hepatology, and Nutrition ,  University of Pittsburgh School of Medicine  , 
 Pittsburgh ,  PA ,  USA     

      Georgios     I.     Papachristou, M.D.        Veterans Affairs, Pittsburgh Healthcare 
System, University of Pittsburgh Medical Center  ,  Pittsburgh ,  PA ,  USA   

  Department of Gastroenterology, Hepatology and Nutrition ,  University of 
Pittsburgh Medical Center  ,  Pittsburgh ,  PA ,  USA     

      Walter     G.     Park, M.D., M.S.        Departments of Medicine and Gastro-
enterology ,  Stanford University Medical Center  ,  Stanford ,  CA ,  USA     

      Maxim     S.     Petrov, M.D., M.P.H., Ph.D.        Department of Surgery ,  The University 
of Auckland  ,  Auckland ,  New Zealand     

      Kristin     Pokorney-Colling, M.D.        Department of Surgery ,  University of 
Minnesota Medical Center  ,  Minneapolis ,  MN ,  USA     

      Kavya     M.     Reddy, M.D.        Department of Internal Medicine ,  Kaiser 
Permanente Los Angeles Medical Center  ,  Los Angeles ,  CA ,  USA     

Contributors



xi

      Kartik     Sampath, M.D.        Department of Internal Medicine ,  Dartmouth-
Hitchcock Medical Center  ,  Lebanon ,  NH ,  USA     

      Hjalmar     C.     van     Santvoort, M.D., Ph.D.        Department of Surgery ,  University 
Medical Centre Utrecht  ,  Utrecht ,  The Netherlands     

      Vikesh     K.     Singh, M.D., M.Sc.        Division of Gastroenterology, Pancreatic Islet 
Autotransplantation Program ,  Johns Hopkins Hospital  ,  Baltimore ,  MD ,  USA     

      Rupjyoti     Talukdar, M.D.        Department of Gastroenterology ,  Asian Institute 
of Gastroenterology  ,  Hyderabad ,  Andhra Pradesh ,  India     

      Guru     Trikudanathan, M.D.        Department of Medicine, Division of 
Gastroenterology ,  University of Minnesota Medical Center  ,  Minneapolis , 
 MN ,  USA     

      Santhi     Swaroop     Vege, M.D.        Division of Gastroenterology and Hepatology , 
 Mayo Clinic  ,  Rochester ,  MN ,  USA     

      Roshni     Venugopal, M.D.        Department of Surgery ,  University of Minnesota 
Medical Center, Fairview  ,  Minneapolis ,  MN ,  USA     

      Kishore     Vipperla, M.D.        Section of Hospital Medicine, Division of General 
Internal Medicine ,  UPMC Montefi ore Hospital  ,  Pittsburgh ,  PA ,  USA     

      John     A.     Windsor, M.D., F.R.A.C.S., F.A.C.S.        Department of Surgery , 
 The University of Auckland  ,  Auckland ,  New Zealand     

      Bechien     U.     Wu, M.D., M.P.H.        Department of Gastroenterology ,  Center 
for Pancreatic Care, Kaiser Permanente Los Angeles Medical Center  , 
 Los Angeles ,  CA ,  USA      

Contributors


	Preface
	Contents
	Contributors



