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Introduction

"DVUF�QBODSFBUJUJT�	"1
�SFQSFTFOUT�B�QBODSFBT�JOóBNNBUJPO�
PG� TVEEFO� POTFU�� JU� DBO� PDDVS�XJUI� EJGGFSFOU� EFHSFFT�
PG� TFWFSJUZ� SBOHJOH� GSPN�NJME� HMBOE� JOGMBNNBUJPO� UP�
NBTTJWF� QBODSFBUJD� OFDSPTJT��5IF� BOOVBM� JODJEFODF� PG�
BDVUF� QBODSFBUJUJT� WBSJFT� GSPN� �� UP� ��� OFX� DBTFT� QFS�
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DBMDVMPTJT�BOE�BMDPIPM�BCVTF�DBVTF�BCPVU�����PG�DBTFT�PG�

BDVUF�QBODSFBUJUJT� 	�
��-FTT�DPNNPO�DBVTFT�BSF�NFUBCPMJD�
EJTPSEFST� 	IZQFSUSJHMZDFSJEFNJB� BOE� IZQFSDBMDFNJB
�
ESVHT� 	B[BUIJPQSJOF� BOE�NFSDBQUPQVSJOF
� JOGFDUJPOT�
	QBSBNZYPWJSVT� DPYTBDLJFWJSVT� BTDBSJT� MVNCSJDPJEFT
�
UVNPVST� 	QBODSFBUJD� BEFOPDBSDJOPNB� BOE� MZNQIPNB
�
BCEPNJOBM� USBVNB� 	FTQFDJBMMZ� JO� DIJMESFO
� FOEPTDPQJD�
SFUSPHSBEF�DIPMBOHJPQBODSFBUPHSBQIZ�	&3$1
� GVODUJPOBM�
BMUFSBUJPO� PG� UIF� TQIJODUFS� PG�0EEJ� BOE� DPOHFOJUBM�
BOPNBMJFT� 	DPMFEPDPDFMF�QBODSFBT�EJWJTVN�BOE�EVPEFOBM�
EVQMJDBUJPO�DZTU
��'VSUIFSNPSF� UXFOUZ�QFSDFOU�PG� DBTFT�
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PG� BDVUF�QBODSFBUJUJT� BSF� JEJPQBUIJD� BMUIPVHI�NPTU� BSF�
UIPVHIU�UP�CF�DBVTFE�CZ�UIF�QBTTBHF�PG�CJMJBSZ�TMVEHFT�BOE� 
NJDSPMJUIJBTJT� 	��
��"DVUF�QBODSFBUJUJT�DBO�TJNVMBUF�PUIFS�
DMJOJDBM�EJTPSEFST� MJLF� JOGFSJPS�XBMM�NZPDBSEJBM� JOGBSDUJPO�
BOE�PUIFS�DBVTFT�PG�BDVUF�BCEPNFO�	JOUFTUJOBM�PCTUSVDUJPO�
NFTFOUFSJD� JTDIFNJB�PS� JOGBSDUJPO�QFSGPSBUJPO�PG�HBTUSJD�
PS�EVPEFOBM�VMDFS�CJMJBSZ�DPMJD�BOE�BPSUJD�EJTTFDUJPO
� 	�
�� 
"DDPSEJOH� UP� UIF� SFDFOU� HVJEFMJOFT� UP� EJBHOPTF� UIJT�
DPOEJUJPO� JU� JT�OFDFTTBSZ� GVMGJMMJOH� UXP�PG� UIF� GPMMPXJOH�
UISFF�DSJUFSJB� 	�
�� 	*
�FQJHBTUSJD�QBJO�NPSF�PS�MFTT� JOUFOTF�
PGUFO�SBEJBUJOH�UP�UIF�CBDL�BOE�HFOFSBMMZ�BTTPDJBUFE�XJUI�
OBVTFB�BOE�WPNJUJOH�� 	**
� JODSFBTF�PG� TFSVN�BNZMBTF�BOE�
MJQBTF�WBMVFT�BU�MFBTU�UISFF�UJNFT�DPNQBSFE�UP�OPSNBM�MJNJUT��
	***
�DIBSBDUFSJTUJD�òOEJOHT�PG�BDVUF�QBODSFBUJUJT�PO�DPOUSBTU�
FOIBODFE�DPNQVUFE�UPNPHSBQIZ�	$5
�BOE�MFTT�DPNNPOMZ�
NBHOFUJD� SFTPOBODF� JNBHJOH� 	.3*
�PS�VMUSBTPVOE� 	64
��
%JBHOPTJT�PG� BDVUF�QBODSFBUJUJT� DBO�CF� DPOGJSNFE�FWFO�
XJUIPVU�UIF�VTF�PG�SBEJPMPHJDBM�JNBHJOH��$5�PS�.3*�NBZ�CF�
SFRVJSFE�UP�JEFOUJGZ�UIF�DBVTF�UP�BTTFTT�UIF�EFHSFF�PG�TFWFSJUZ�
UP�QSFEJDU�UIF�DPVSTF�BOE�UP�JEFOUJGZ�QPTTJCMF�DPNQMJDBUJPOT�

Severity level of acute pancreatitis

"1�TFWFSJUZ�BTTFTTNFOU�JT�POF�PG�UIF�NPTU�JNQPSUBOU�JTTVF�JO�
EJTFBTF�NBOBHFNFOU��"UMBOUB�$MBTTJòDBUJPO�XBT�GPSNVMBUFE�
JO������ JO� UIF�BUUFNQU� UP�DMBTTJGZ�BDVUF�QBODSFBUJUJT�BOE�
JUT� DPNQMJDBUJPOT� 	�
��5IJT� DMBTTJGJDBUJPO�XBT�NPEJGJFE�
BOE� JNQMFNFOUFE� JO������BOE�������5IF�SFWJTFE�"UMBOUB�
DMBTTJGJDBUJPO�TVCEJWJEFT�BDVUF�QBODSFBUJUJT� JOUP�UXP�UZQFT��
JOUFSTUJUJBM�FEFNBUPVT�QBODSFBUJUJT� 	*&1
�BOE�OFDSPUJ[JOH�
QBODSFBUJUJT��5IFTF�DIBOHFT�IBWF�BMMPXFE�CPUI�UP�JNQSPWF�
UIF�EJGGFSFODFT�CFUXFFO�BDVUF�*&1�BOE�BDVUF�OFDSPUJTJOH�
QBODSFBUJUJT� BOE� UP� JNQMFNFOU� UIF� EFGJOJUJPOT� PG� JUT�
DPNQMJDBUJPOT��5IF�DMJOJDBM�FWBMVBUJPO�PG�TFWFSF�"1�JT�PGUFO�
DPNQMFY�BOE�VOSFMJBCMF��JU�JT�FTUJNBUFE�UIBU�FWFO�FYQFSJFODFE�
EPDUPST�JO�MFTT�UIBO�IBMG�PG�UIF�DBTFT�	���
�XJMM�CF�BCMF�UP�
QSFEJDU�XIJDI�QBUJFOUT�XJMM�EFWFMPQ�TFWFSF�"1�CBTFE�POMZ�PO�
DMJOJD�SFTVMUT� 	�
��5IF�NPTU�VTFE�DMJOJDBM�TDPSFT�EFWFMPQFE�
XJUI�UIF�BJN�PG�NPSF�BDDVSBUFMZ�BOE�SFQSPEVDJCMZ�BTTFTTJOH�
UIF� TFWFSJUZ�PG�"1�BSF� UIF�"1"$)&�**�DSJUFSJB�3BOTPO�
DSJUFSJB�BOE�(MBTHPX�DSJUFSJB�	��
�

When and how to perform CT and MRI

*O�NPTU�DBTFT�UIF�TZNQUPNT�PG�"1�BSF�OPOTQFDJòD�BOE�BT�
SFQPSUFE�JO�UIF�MJUFSBUVSF�TFSVN�MJQBTF�BOE�BNZMBTF� MFWFMT�
EP�OPU�DPSSFMBUF�XJUI�UIF�TFWFSJUZ�PG�UIF�EJTFBTF��$POUSBTU�
FOIBODFE�$5�	VTJOH� JPEJOBUFE�DPOUSBTU�NFEJVN�JOKFDUFE�

JOUSBWFOPVTMZ�BU�B�óPX�SBUF�PG��r��N-�TFD
�JT�SFDPNNFOEFE�
XIFO�JT�OFDFTTBSZ�UP�DPOòSN�UIF�EJBHOPTJT�JEFOUJGZ�	XIFSF�
QPTTJCMF
�DBVTF�BOE�DPNQMJDBUJPOT�SVMF�PVU�BMUFSOBUJWF�DBVTFT�
PG�BCEPNJOBM�QBJO�BTTFTT� UIF�FYUFOU�PG�BDVUF�QBODSFBUJUJT�
BOE�BMTP�GPS�UIF�QSFPQFSBUJWF�QMBOOJOH�	���
��

$5�BDRVJTJUJPO�QSPUPDPM�DPOTJTUT�PG�
	*
� VOFOIBODFE�BDRVJTJUJPO�JG�QPTTJCMF�QSFDFEFE�CZ�UIF�

PSBM�BENJOJTUSBUJPO�PG�����N-�PG�XBUFS�BDUJOH�BT�
OFHBUJWF�DPOUSBTU� JODSFBTFT�UIF�EJGGFSFODF�CFUXFFO�
UIF�TFDPOE�EVPEFOBM�QPSUJPO�BOE�UIF�IFBE�PG� UIF�
QBODSFBT��5IJT�QIBTF�BMMPXT�BMTP�UIF�JEFOUJòDBUJPO�
PG� TPNF�DBVTFT�PG�BDVUF�QBODSFBUJUJT� 	F�H��CJMJBSZ�
NJDSPMJUIJBTJT
�

	**
� QBSFODIZNBM�QIBTF� 	��� TFDPOET
� JT� UIF�PQUJNBM�
QIBTF�GPS�UIF� JEFOUJGJDBUJPO�PG�QBODSFBUJD�OFDSPTJT�
BSFBT��*O�GBDU� JO�UIJT�QIBTF�UIF�IFBMUIZ�QBODSFBUJD�
UJTTVF�IBT�UIF�NBYJNVN�FOIBODFNFOU�

	***
� QPSUBM�QIBTF�	��r���TFDPOET
�FYUFOEFE�UP�UIF�XIPMF�
BCEPNFO�VTFGVM�GPS�JEFOUJGZJOH�TPNF�DPNQMJDBUJPOT�
	F�H��WFOPVT�UISPNCPTJT
�BOE�BTTPDJBUFE�QBUIPMPHJFT�

5P�UIFTF�QIBTFT�XF�DBO�BEE�UIF�BSUFSJBM�QIBTF�	���TFDPOET
� 
BOE�B�EFMBZFE�QIBTF� 	�r��NJOVUFT
� GPS� UIF�EFUFDUJPO�PG�
IBFNPSSIBHF�BOE�QTFVEPBOFVSZTNT��*U� JT�DPNNPO�UP�VTF�
B�EPVCMF�QIBTF�UFDIOJRVF�	QBSFODIZNBM�BOE�QPSUBM�QIBTFT
�
CVU�XJUI� UIJT�QSPUPDPM�XF�SJTL�NJTTJOH� UIF�IBFNPSSIBHJD�
DPMMFDUJPOT 	��
��.3*�JT�DPNQBSBCMF�UP�$5�GPS�UIF�EJBHOPTJT�
PG�BDVUF�QBODSFBUJUJT�CVU�SFRVJSFT�NVDI�NPSF�UJNF�TP�JU� JT�
OPU�VTVBMMZ�DIPTFO� JO�UIF�FNFSHFODZ�TDFOBSJP��*O�DMJOJDBM�
QSBDUJDF�XF�VTF�.3*�XIFO�UIF�QBUJFOU�JT�BMMFSHJD�UP�JPEJOF�
DPOUSBTU�XIFO�XF�XBOU� UP�CFUUFS�FWBMVBUF� UIF�QBODSFBUJD�
EVDUBM�TZTUFN�BOE�CJMJBSZ�UISFF�UIF�CJMF�EVDU�BOE�BMTP�GPS�B�
CFUUFS�DIBSBDUFSJ[BUJPO�PG�QFSJ�QBODSFBUJD�DPMMFDUJPOT�	��
�� 
$5�JT�DPOTJEFSFE�UIF�HPME�TUBOEBSE� JO�QBUJFOUT�XJUI�"1��
IPXFWFS� JU�FYQPTFT�QBUJFOUT�UP�SBEJBUJPO�CVSEFO�JODSFBTFE�
CZ�GPMMPX�VQ�FYBNJOBUJPOT��GVSUIFSNPSF�UIF�VTF�PG�JPEJOBUFE�
DPOUSBTU�NFEJB�DBO�QPUFOUJBMMZ�BHHSBWBUF�BDVUF�QBODSFBUJUJT�	��
�

"EWBOUBHFE�PG�.3*�VTF�BSF��
	*
� .3*� JT� B� EJBHOPTUJD� JNBHJOH�NFUIPE�XJUI� OP�

SBEJBUJPO�IB[BSE�XIJDI�NJHIU� CF� TVJUBCMF� GPS�
QBUJFOUT�XJUI�NVMUJQMF�GPMMPX�VQ�DPOUSPMT��

	**
� .3*�IBT� GFXFS� DPOUSBJOEJDBUJPOT� UIBO�$5�BOE�
JT�B�SFMJBCMF�NFUIPE�GPS�TFWFSJUZ�TUBHJOH�PG�BDVUF�
QBODSFBUJUJT�XIJDI�IBT�QSFEJDUJWF� WBMVF� GPS� UIF�
QSPHOPTJT�PG�UIF�EJTFBTF�

	***
� .3*� DIPMBOHJPQBODSFBUPHSBQIZ� 	.3$1
� IBT�
UIF�VOJRVF�DBQBCJMJUZ�PG�QSPWJEJOH�OPO�JOWBTJWF�
JNBHFT�PG�UIF�QBODSFBUJD�EVDUT�BOE�DBO�EFNPOTUSBUF�
QPTTJCMF�DPNNVOJDBUJPO�PG�B�QBODSFBUJD�QTFVEPDZTU�
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XJUI�QBODSFBUJD�EVDUT�	��
�
	*7
� .3*� JT� VTFGVM� GPS� BTTFTTJOH� TJHOBM� JOUFOTJUZ� PG�

GMVJE�FYVEBUJPO�PS�QTFVEPDZTUT�� UP� JEFOUJGZ� MPDBM�
IBFNPSSIBHF�PS�QTFVEPBOFVSZTN�XIJDI�NJHIU�
IFMQ�QMBO�UIF�TVSHFSZ�

3FHBSEJOH�UIF�.3*�QSPUPDPM�UPEBZ�UIF�JOUSPEVDUJPO�PG�
UIF�GBU�TVQQSFTTJPO�UFDIOJRVFT�CSFBUI�IPME�GBTU�TFRVFODFT�
BOE�QIBTFE�BSSBZ�DPJMT�IBT�QFSNJUUFE�UP� JODSFBTF�DPOUSBTU�
SFTPMVUJPO�PG�QBODSFBUJD�BOE�QFSJQBODSFBUJD�UJTTVFT�

$POTFRVFOUMZ� UIF� VTF� PG�.3*� IBT� CFDPNF�NPSF�
GSFRVFOU�JO�QBUJFOUT�XJUI�"1�DPNQMJDBUJPOT��5IF�BDRVJTJUJPO�
QSPUPDPM�SFRVJSFT�UIF�DPNCJOFE�VTF�PG�5��XFJHIUFE�	5��X
� 
5��XFJHIUFE� TFRVFODF� 	5��X
�.3$1� TFRVFODFT� BOE 
5��X�TFRVFODFT�XJUI�GBU�TVQQSFTTJPO�<F�H�� GBTU�TQJO�FDIP�
	'4&
>� JNBHJOH�XJUI�NVMUJQMF�CSFBUI�IPME�BDRVJTJUJPOT�PS�
TJOHMF�CSFBUI�IPME�HSBEJFOU�FDIP�JNBHJOH�UP� JNQSPWF�UIF�
EFMJOFBUJPO�PG�QBODSFBUJD�CPSEFST�BOE�UIF�QBODSFBT� JUTFMG��
5��X�TFRVFODFT�BMMPX�BMTP�UIF�FWBMVBUJPO�PG�IBFNPSSIBHJD�
DPNQMJDBUJPOT�PG�BDVUF�QBODSFBUJUJT�	�����
��5��X�TFRVFODFT�
<F�H�� GBTU� SFDPWFSZ� GBTU� TQJO�FDIP� 	'3'4&
� USJHHFSFE�PS�
CSFBUI�IPME�TJOHMF�TIPU�GBTU�TQJO�FDIP�	44'4&
>�JNBHJOH�IBT�
TJHOJòDBOU�BEWBOUBHFT� JO�EFNPOTUSBUJOH�óVJE�òMMFE�MFTJPOT�
JO�PS�BSPVOE�UIF�QBODSFBT�BOE�UIF�QBODSFBUJD�EVDU�	����
��
44'4&�5��X�TFRVFODFT�DBO�CF�VTFE�UP�HVJEF�BDRVJTJUJPO�
PG� BO�.3$1�TFSJFT�XIJDI� 	PCUBJOFE�CFGPSF�HBEPMJOJVN�
BENJOJTUSBUJPO
�BMMPXT�OPO�JOWBTJWF�FWBMVBUJPO�PG�QBODSFBUJD�
EVDUT�BOE�UIF�XIPMF�FYUSBIFQBUJD�CJMJBSZ�USBDU�BOE�QSPWJEFT�
GFX�SFTQJSBUPSZ�BSUFGBDUT�PS� TVTDFQUJCJMJUZ�FGGFDUT� 	����
��
%JGGVTJPO�XFJHIUFE� JNBHJOH� 	%8*
� DBO� EJTQMBZ� UIF�
NBOJGFTUBUJPOT�PG�"1�XJUI�XBUFS�NPMFDVMFT�SFTUSJDUJPO� JO�
BO�FBSMJFS�QIBTF�DPNQBSFE�UP�PUIFS�JNBHJOH�NPEBMJUJFT�BOE�
XJUIPVU�SBEJBUJPO�IB[BSE�	��
�

%ZOBNJD� JNBHJOH�BGUFS� JOUSBWFOPVT�BENJOJTUSBUJPO�PG�
HBEPMJOJVN�QFSGPSNFE�XJUI�5��X�BDRVJTJUJPO� <F�H�� MJWFS�
BDRVJTJUJPO�XJUI�WPMVNF�BDDFMFSBUJPO�	-"7"
>�XJUI�UIF�TBNF�
UJNJOH�PG�DPOUSBTU�FOIBODFE�$5�HJWFT�B�DPNQSFIFOTJWF�

FWBMVBUJPO�PG�UIF�FYUFOU�PG�UIF�OFDSPTJT�BOE�UIF�GVMM�SBOHF�PG�
UIF�JOGMBNNBUPSZ�FYUFOTJPO�GPS�UIF�JOJUJBM�TUBHJOH�PG�BDVUF�
QBODSFBUJUJT��.PSFPWFS�.3�BOHJPHSBQIZ�UIF�QPTU�QSPDFTTJOH�
UFDIOJRVF�BGUFS�.3�-"7"�DBO�CF�QFSGPSNFE�UP�TVQQMFNFOU�
UIF�JOGPSNBUJPO�GPS�WJTVBMJ[BUJPO�PG�QBODSFBUJD�WBTDVMBS�OFUXPSL�
BOE�WBTDVMBS�DPNQMJDBUJPOT�PG�BDVUF�QBODSFBUJUJT�	����
�

Different forms of pancreatitis

IEP 

*&1� JT� UIF�NPTU� DPNNPO� UZQF�PG�"1� GPVOE� JO���r����
PG� DBTFT��$5� EFUFDUT� B� GPDBM� PS� EJGGVTF� QBSFODIZNBM�
FOMBSHFNFOU�DBVTFE�CZ� JOGMBNNBUPSZ�PFEFNB�BOE�BGUFS�
DPOUSBTU�BENJOJTUSBUJPO�PG�DPOUSBTU�NFEJVN�UIF�QBODSFBUJD�
QBSFODIZNB�XJMM� TIPX�B�IPNPHFOFPVT�FOIBODFNFOU�� *O�
BEEJUJPO�UP�UIJT�HFOFSBMMZ�UIF�QFSJQBODSFBUJD�GBU�XJMM�TIPX�
óVJE�JNCJCJUJPO�XIJDI�JT�PGUFO�BTTPDJBUFE�UP�QFSJQBODSFBUJD�
FGGVTJPO�	Figure 1
��.3*�TIPXT�BO� JODSFBTFE�TJHOBM�PG� UIF�
QBODSFBT�BOE�QFSJQBODSFBUJD� UJTTVFT� JO�5��X�TFRVFODFT�B�
MPX�TJHOBM� JO�5��X�TFRVFODFT� JO� UIF�TBNF� MPDBUJPOT�BOE�
SFTUSJDUJPO�PG� UIF�XBUFS�NPMFDVMFT�PO�%8*� 	Figure 2
��
$MJOJDBM�TZNQUPNT�PG�JOUFSTUJUJBM�QBODSFBUJUJT�VTVBMMZ�SFTPMWF�
XJUIJO�UIF�òSTU�XFFL 	����
�

Necrotizing pancreatitis

/FDSPUJ[JOH�QBODSFBUJUJT� PDDVST� JO� �r����PG� DBTFT�� JU�
JT� DIBSBDUFSJ[FE�CZ� B�QSPUSBDUFE� DMJOJDBM� DPVSTF� B�IJHI�
JODJEFODF�PG�MPDBM�DPNQMJDBUJPOT�BOE�B�IJHI�NPSUBMJUZ�SBUF�

5IFSF�BSF� UISFF� TVCUZQFT�PG�OFDSPUJ[JOH�QBODSFBUJUJT��
UIF� TVCUZQFT�BSF�CBTFE�PO� UIF�BOBUPNJD�BSFB�PG�OFDSPUJD�
JOWPMWFNFOU�� 	*
�QBODSFBUJD�POMZ�� 	**
�QFSJQBODSFBUJD�POMZ��
BOE�	***
�DPNCJOFE�QBODSFBUJD�BOE�QFSJQBODSFBUJD��5IF�MBUUFS�
TVCUZQF�JT�UIF�NPTU�DPNNPO�	����PG�DBTFT
��*O�UIJT�UZQF�PG�
QBODSFBUJUJT�POF�PS�NPSF�BSFBT�PG�QBODSFBUJD�QBSFODIZNB�

Figure 1�*&1�JO�VOFOIBODFE�QIBTF�	"
�QBSFODIZNBM�QIBTF�	#
�BOE�QPSUBM�QIBTF�	$
��*&1�JOUFSTUJUJBM�FEFNBUPVT�QBODSFBUJUJT�
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PS�QFSJQBODSFBUJD�UJTTVF�TIPX�BO�VOFOIBODFE�PS�NJOJNBMMZ�
FOIBODFE� 	����)6
�BSFBT�PO�DPOUSBTU�FOIBODFE�$5�PS�
HBEPMJOJVN�FOIBODFE�.3�JNBHFT (10,19,23) (Figure 3
��5IJT�
JNBHJOH�JT�FTUBCMJTIFE�XJUIJO�B�GFX�EBZT�UIJT�FYQMBJOT�XIZ�BO�
FBSMZ�$5�DBO�VOEFSFTUJNBUF�UIF�FYUFOU�PG�OFDSPTJT 	�����
�  
5IF�FWPMVUJPO�PG�QBODSFBUJD�OFDSPTJT�JT�WBSJBCMF�DBO�SFNBJO�
TPMJE�PS�MJRVFGZ�SFNBJO�TUFSJMF�PS�CFDPNF�JOGFDUFE�EJTBQQFBS�
PS�QFSTJTU�PWFS�UJNF��5IFTF�QBUJFOUT�IBWF�IJHIFS�NPSCJEJUZ�
UIBO�QBUJFOUT�XJUI�*&1�

Complications

$PNQMJDBUJPOT�PG�"1�DBO�CF�EJTUJOHVJTIFE�JO�MPDBMJ[FE�BOE�
HFOFSBMJ[FE��"NPOH� UIF� MPDBMJ[FE�DPNQMJDBUJPOT�XF�DBO�
JEFOUJGZ�� BDVUF�QFSJQBODSFBUJD� GMVJE� DPMMFDUJPOT� 	"1'$
�
QTFVEPDZTUT� BDVUF�OFDSPUJD� DPMMFDUJPOT� 	"/$
�XBMMFE�
PGG� QBODSFBUJD� OFDSPTJT� 	801/
� WFOPVT� UISPNCPTJT�
QTFVEPBOFVSZTNT� BOE� IBFNPSSIBHF�� 5IF� PME� UFSN�

QBODSFBUJD�BCTDFTT�JT�BCBOEPOFE�CFDBVTF�BOZ�DPMMFDUJPO�DBO�
CF�TUFSJMF�PS�JOGFDUFE�PUIFSXJTF�UIF�JOGFDUJPO�PDDVST�NPSF�
PGUFO�JO�UIF�OFDSPUJD�DPMMFDUJPOT�	��
��.VMUJQMF�PSHBO�GBJMVSF�
TZOESPNF� 	.0'4
� BOE� TFQTJT� BSF�QPTTJCMF�HFOFSBMJ[FE�
DPNQMJDBUJPOT�PG�"1�

APFC and pseudocyst

5IF�BDVUF�QFSJQBODSFBUJD� GMVJE� DPMMFDUJPO� SFQSFTFOUT� BO�
FBSMZ�DPNQMJDBUJPO� 	���XFFLT
�PG� BDVUF� *&1��"1'$T�DBO�
PDDVS�JO�UIF�òSTU�IPVST�BGUFS�UIF�POTFU�PG�TZNQUPNT�BOE�BSF�
DPNQPTFE�FYDMVTJWFMZ�PG�óVJE�NBUFSJBM��$POUSBTU�FOIBODFE�
$5�XJMM� TIPX� GMVJE� DBQTVMF�GSFF� DPMMFDUJPOT� BSSBOHFE�
BSPVOE�UIF�QBODSFBT� 	Figure 4
��.3*�XJUI�GBU�TVQQSFTTFE�
5���BOE�5��X�TFRVFODFT� DBO�BDDVSBUFMZ�EFQJDU�"1'$T�
XJUI� MJRVJE�TJHOBM�QFSGPSNBODF�PG�IZQPJOUFOTJUZ�PO�5��X�
JNBHFT�BOE�IZQFSJOUFOTJUZ�PO�5��X�JNBHFT�	Figure 5
�	��
�� 
*O� TPNF� DBTFT�"1'$T�XJMM� CF� QMBDFE� JO� UIF� BOUFSJPS�

Figure 2�*&1�	BSSPXT
�SFE�BSSPXT�JOEJDBUF�TJHOBM�SFTUSJDUJPO�BU�UIF�CPEZ�UBJM�PG�UIF�QBODSFBT�JO�%8*�JNBHF�	C����"
�BOE�"%$�NBQ�	#
��*&1�
JOUFSTUJUJBM�FEFNBUPVT�QBODSFBUJUJT��%8*�EJGGVTJPO�XFJHIUFE�JNBHJOH��"%$�BQQBSFOU�EJGGVTJPO�DPFGòDJFOU�

A B

Figure 3�/FDSPUJ[JOH�QBODSFBUJUJT�JO�VOFOIBODFE�QIBTF�	"
�QBSFODIZNBM�QIBTF�	#
�BOE�JO�QPSUBM�QIBTF�	$
�

A B C
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QBSBSFOBM� TQBDF� 	NPSF�DPNNPOMZ�PO�UIF� MFGU
� USBOTWFSTF�
NFTPDPMPO�NFTFOUFSJD� SPPU� HBTUSP�IFQBUJD� MJHBNFOUT�
HBTUSPTQMFOJD�BOE�HBTUSPDPMJD� 	������
��"1'$T�SFNBJO�
TUFSJMF�BOE�EJTBQQFBS� TQPOUBOFPVTMZ�XJUIJO��r��XFFLT� JO�
����PG�QBUJFOUT��*G�"1'$T�BSF�TUFSJMF�JU�JT�OPU�BQQSPQSJBUF�
UP�ESBJO�UIFN�CFDBVTF�UIFZ�VTVBMMZ�SFTPMWF�TQPOUBOFPVTMZ�
BOE�UIFJS�BTQJSBUJPO�NBZ�DBVTF�JOGFDUJPO�	��
��0OMZ�JOGFDUFE�
"1'$T�IBWF� UP�CF�ESBJOFE�� *G� BO�"1'$�EJE�OPU� SFTPMWF�
BGUFS���XFFLT� JU�CFDPNFT�NPSF�PSHBOJ[FE�BOE�EFWFMPQT�B�
òCSPVT�UJTTVF�DBQTVMF��5IJT�DPMMFDUJPO�JT�DBMMFE�QTFVEPDZTU�
BOE�SFQSFTFOUT� UIF� MBUF�DPNQMJDBUJPO� 	���XFFLT
�PG� *&1��
1TFVEPDZTUT�EFWFMPQ� JO� MFTT� UIBO�����PG� *&1�DBTFT� 	��
�� 
"DDPSEJOH�UP�TQBUJBM� MPDBUJPOT�QBODSFBUJD�QTFVEPDZTUT�BSF�
DMBTTJGJFE� BT� JOUSBQBSFODIZNBM�PS� FYUSBQBODSFBUJD��5IF�
JOUSBQBSFODIZNBM�QTFVEPDZTU�NJHIU�CF� DPNNVOJDBUJOH�
XJUI�QBODSFBUJD�EVDUT�BOE�BTTPDJBUFE�XJUI�QBSUJBM�QBODSFBUJD�
EVDUBM�PCTUSVDUJPO� 	����
��"NPOH� UIF�NPTU� JNQPSUBOU�
DPNQMJDBUJPOT�PG�QTFVEPDZTUT�XF�DBO� JEFOUJGZ� JOGFDUJPO�
DPNQSFTTJPO�PO� BEKBDFOU�PSHBOT� 	TUPNBDI�EVPEFOVN�
CJMJBSZ� TZTUFN
� BOE� SVQUVSF� 	QFSJUPOJUJT
��"U� DPOUSBTU�
FOIBODFE�$5� UIF�QTFVEPDZTUT� BQQFBS� BT� DPMMFDUJPOT�PG�

XFMM�DJSDVNTDSJCFE�QFSJQBODSFBUJD� GMVJET�VTVBMMZ� SPVOE�
PS�PWBM� PG�IPNPHFOFPVTMZ� MPX�EFOTJUZ� TVSSPVOEFE�CZ�
B�XFMM�EFGJOFE�XBMM�XJUI� FOIBODFNFOU� 	Figure 6
��.3�
GJOEJOHT�PG�B� TJNQMF�QTFVEPDZTU� JODMVEF�B� SPVOE�PS�PWBM�
GMVJE� DPMMFDUJPO� TVSSPVOEFE�CZ� B� UIJO�XBMM�XJUI� MJRVJE�
TJHOBM�QFSGPSNBODF�PG�IZQPJOUFOTJUZ�PO�5��X�JNBHFT�BOE�
IZQFSJOUFOTJUZ� PO�5��X� JNBHFT� 	Figure 7
��1BODSFBUJD�
QTFVEPDZTUT� DBO� BMTP� QSFTFOU� BT� DPNQMFY� QTFVEPDZTUT�
BTTPDJBUFE�XJUI�NVDVT�QSPUFJO� BOE�IBFNPSSIBHF�XJUI�
IFUFSPHFOFPVT� IZQFSJOUFOTF� TJHOBM� PO�5��X� JNBHFT�
XJUI� GBU� TVQQSFTTJPO� 	����
��5IF� UISFF�NBJO� USFBUNFOU�
NPEBMJUJFT� BSF� FOEPTDPQJD� ESBJOBHF� 	UIF� QSFGFSSFE�
USFBUNFOU
�QFSDVUBOFPVT�ESBJOBHF�BOE�TVSHJDBM�ESBJOBHF�

ANC and WOPN

5IF�"/$T� SFQSFTFOU� BO�FBSMZ� DPNQMJDBUJPO� 	���XFFLT
�
PG�BDVUF�OFDSPUJ[JOH�QBODSFBUJUJT��6OMJLF� UIF�"1'$�UIFJS�
DPOUFOU� JT� IFUFSPHFOFPVT� BOE� DPOTJTUT� PG� GMVJE� TPMJE�
EFCSJT� BOE� GBU��5IFZ� DBO�CF� TJOHMF�PS�NVMUJQMF� BOE�CF�
JO� B� QFSJQBODSFBUJD� QPTJUJPO�PS� TQSFBE� UISPVHIPVU� UIF�

Figure 4�"1'$�$5�FYBNJOBUJPO�JO�VOFOIBODFE�QIBTF�	"
�QBSFODIZNBM�QIBTF�	#
�BOE�JO�QPSUBM�QIBTF�	$
��SFE�BSSPXT�TIPXJOH�"1'$��$5�
DPNQVUFE�UPNPHSBQIZ��"1'$�BDVUF�QFSJQBODSFBUJD�óVJE�DPMMFDUJPOT�

A B C

Figure 5�"1'$�JO�VOFOIBODFE�BYJBM�NBHOFUJD�SFTPOBODF�5��X�JNBHFT�XJUI�	"$
�BOE�XJUIPVU�	#
�GBU�TVQQSFTTJPO��3FE�BSSPXT�TIPXJOH�
QFSJQBODSFBUJD�óVJE�DPMMFDUJPOT��5��X�5��XFJHIUFE��"1'$�BDVUF�QFSJQBODSFBUJD�óVJE�DPMMFDUJPOT�

A B C
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BCEPNFO��5IF�DPOUSBTU�FOIBODFE�$5�XJMM�BMMPX�VT�UP�TFF�
IFUFSPHFOFPVT�XBMM� MFTT�DPMMFDUJPOT�JO�B�QBUJFOU�XJUI�BDVUF�
OFDSPUJD�QBODSFBUJUJT� 	Figure 8
��.3*�	XJUI�GBU�TVQQSFTTFE�
5��� BOE�5��X� TFRVFODFT
� DBO� BDDVSBUFMZ� EFQJDU�"/$�
XJUI� MJRVJE�TJHOBM�QFSGPSNBODF�PG�IZQPJOUFOTJUZ�PO�5��X�
JNBHFT�BOE�IZQFSJOUFOTJUZ�PO�5��X�JNBHFT�XJUI�BSFBT�PG�

IBFNPSSIBHF�PS�OFDSPTJT�PG�QBODSFBT�BOE�QFSJQBODSFBUJD�GBU�
UJTTVF�XIJDI�BQQFBS�XJUI�JTP�IZQFSJOUFOTJUZ�PO�5�X�JNBHFT�
(Figures 9,10
��

5IF�DPOUFOUT�PG�UIF�DPMMFDUJPO�DBO�CF�TUFSJMF�PS�JOGFDUFE��
4UFSJMF�QBODSFBUJD�OFDSPTJT�EPFT�OPU� SFRVJSF� USFBUNFOU�
FTQFDJBMMZ�JG�UIF�QBUJFOU�IBT�B�TUBCMF�DMJOJDBM�TUBUVT��)PXFWFS�

Figure 6�1TFVEPDZTU��SFE�BSSPXT�JOEJDBUF�QTFVEPDZTU�JO�VOFOIBODFE�	"
�BOE�JO�FOIBODFE�QPSUBM�QIBTF�	#
�$5�FYBNJOBUJPO��$5�DPNQVUFE�
UPNPHSBQIZ�

A B

Figure 7�1TFVEPDZTU� 	SFE�BSSPXT
� JO�VOFOIBODFE�DPSPOBM�BOE�BYJBM�NBHOFUJD� SFTPOBODF�5��X� JNBHFT�XJUI� 	"
�BOE�XJUIPVU� 	#
� GBU�
TVQQSFTTJPO��5��X�5��XFJHIUFE�

A B

Figure 8�"/$�	BSSPXT
�JO�VOFOIBODFE�QIBTF�	"
�QBSFODIZNBM�QIBTF�	#
�BOE�QPSUBM�QIBTF�	$
��"/$�BDVUF�OFDSPUJD�DPMMFDUJPOT�

A B C
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UIF�QPTTJCJMJUZ�PG� JOGFDUJPO� JODSFBTFT�XJUI�UIF�UJNF��"GUFS�
��XFFLT�UIF�BDVUF�OFDSPUJD�DPMMFDUJPO�XJMM�EFWFMPQ�B�UIJDL�
DBQTVMF�WJTJCMF�BU�DPOUSBTU�FOIBODFE�$5��5IJT� GPSNBUJPO�
XJMM�CF�DBMMFE�801/�BOE�SFQSFTFOUT�UIF�MBUF�DPNQMJDBUJPO�
	���XFFLT
�PG�BDVUF�OFDSPUJ[JOH�QBODSFBUJUJT��801/�JT�BO�
JSSFHVMBS�QBSUJBMMZ� MJRVFòFE�DPMMFDUJPO�XIJDI�NBZ�DPOUBJO�
TPMJE�BOE�GBU�EFCSJT�	Figure 11
��.3�5���BOE�5��X�JNBHFT�
XJUI�BOE�XJUIPVU�GBU�TVQQSFTTJPO�DBO�FBTJMZ�BOE�CFUUFS�UIBO�
$5�EFQJDU�OFDSPUJD�EFCSJT�PS�IBFNPSSIBHJD�DPNQPOFOUT�
PG� UIF�QBODSFBUJD�QBSFODIZNB�XJUI�TJHOBM�IZQFSJOUFOTJUZ�
PO�5��X�TFRVFODFT�BOE�IZQPJOUFOTJUZ�PO�5��X�TFRVFODFT�
(Figure 10
�	��
�

801/�DBO�CF�TUFSJMF�PS� JOGFDUFE��5IF�EJGGFSFOUJBUJPO�
PG�801/� GSPN� UIF�QBODSFBUJD�QTFVEPDZTU� JT� FTTFOUJBM�
CFDBVTF�NBOBHFNFOU�EJGGFST��801/�NBZ�OFFE�BHHSFTTJWF�

USFBUNFOU�	NPTU�DFOUSFT�QSFGFS�UIF�USFBUNFOU�XJUI�PQFSBUJWF�
OFDSPTFDUPNZ�JO�UIF�JOGFDUFE�PS�TZNQUPNBUJD�DBTFT
�UP�BWPJE�
DPNQMJDBUJPOT�

Venous thrombosis 

4QMBODIOJD�WFOPVT� UISPNCPTJT� JT� B� SBSF�DPNQMJDBUJPO�PG�
"1��7FOPVT� UISPNCPTJT�PGUFO� JOWPMWFT� UIF� TQMFOJD�WFJO�
UIF�QPSUBM�WFJO�BOE�UIF�TVQFSJPS�NFTFOUFSJD�WFJO�CPUI� JO�
DPNCJOBUJPO�PS�TFQBSBUFMZ�

4QMFOJD�WFJO�UISPNCPTJT�JT�UIF�NPTU�DPNNPO�GPSN�BOE�JT�
EVF�UP�UIF�JOóBNNBUPSZ�JOUJNBM�JOKVSZ�PS�UP�UIF�BC�FYUSJOTJD�
DPNQSFTTJPO�CZ�UIF�GMVJE�DPMMFDUJPOT� 	��
��5IJT�DBO�DBVTF�
QPSUBM�IZQFSUFOTJPO�EFWFMPQNFOU�PG�WFOPVT�FDUBTJB�BOE�
TQMFOJD�JOGBSDUJPO�	��
�

Pseudoaneurysm

1TFVEPBOFVSZTN�JT�B�SBSF�CVU�TFSJPVT�DPNQMJDBUJPO�PG�BDVUF�
QBODSFBUJUJT�BOE�PDDVST�JO����UP�����PG�DBTFT�	��
��&SPTJPO�
PG�UIF�BSUFSJFT�JT�DBVTFE�CZ�UIF�QSPUFPMZUJD�FO[ZNFT�SFMFBTFE�
CZ� UIF�QBODSFBT� 	�����
� 1TFVEPBOFVSZTNT�DBO�CSFBL� JO�
UIF�QFSJUPOFBM�DBWJUZ� JO�UIF�SFUSPQFSJUPOFVN� JO�BEKBDFOU�
DPMMFDUJPOT�BOE�SBSFMZ�JO�UIF�QBODSFBUJD�EVDU�	��
��'PS�UIFJS�
EJBHOPTJT�JU�JT�VTFGVM�UP�QFSGPSN�$5�JO�UIF�BSUFSJBM�QIBTF�

Haemorrhage

-JLF� QTFVEPBOFVSZTNT� IBFNPSSIBHF� JT� DBVTFE� CZ�
UIF� SFMFBTF�PG� QSPUFPMZUJD� FO[ZNFT� GSPN� UIF�QBODSFBT��
'PSUVOBUFMZ� JU� JT�B�SBSF�DPNQMJDBUJPO�CVU�JU� JT�PGUFO�MFUIBM��

Figure 9�"/$�JO�VOFOIBODFE�5��X�GBU�TBU�DPSPOBM�	"
�BOE�BYJBM�	#
�JNBHFT�XJUI�FWJEFODF�PG�IBFNPSSIBHJD�DPMMFDUJPO�	SFE�BSSPXT
��"/$�
BDVUF�OFDSPUJD�DPMMFDUJPOT��5��X�5��XFJHIUFE�

A B

Figure 10�"/$�XJUI�OFDSPTJT�PG�QFSJQBODSFBUJD�GBU�UJTTVF�	BSSPX
�
JO�VOFOIBODFE�BYJBM�NBHOFUJD� SFTPOBODF�5��X� JNBHF�XJUI� GBU�
TVQQSFTTJPO� "/$�BDVUF�OFDSPUJD�DPMMFDUJPOT��5��X�5��XFJHIUFE�
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4QMFOJD� BSUFSZ� HBTUSPEVPEFOBM� BSUFSZ� BOE�QBODSFBUJD�
EVPEFOBM�BSUFSZ�BSF�UIF�NPTU�GSFRVFOU�JOWPMWFE�BSUFSJFT�	��
� 
*O�UIJT�DBTF�JU�JT�VTFGVM�UP�QFSGPSN�$5�JO�UIF�BSUFSJBM�QIBTF�
(Figure 12
��5��X�GBU� TVQQSFTTJPO� JNBHFT�NBZ�SFWFBM� UIF�
QSFTFODF�PG�CMFFEJOH�QSJPS�DPOUSBTU�BHFOU�BENJOJTUSBUJPO�

Abdominal compartment syndrome

"CEPNJOBM�DPNQBSUNFOU�TZOESPNF�DBO�CF�EFGJOFE�BT�BO�
oBDVUF�FMFWBUJPO�PG�UIF�JOUSBBCEPNJOBM�QSFTTVSF�XJUI�PSHBO�
EZTGVODUJPOp��)BFNPSSIBHJD�QBODSFBUJUJT�BOE�MBSHF�BNPVOU�
PG�QBODSFBUJD�BTDJUFT�DBO�CF�POF�PG�UIF�DBVTFT�PG�BCEPNJOBM�

DPNQBSUNFOU�TZOESPNF��5IF�QSFWBMFODF�PG�JOUSBBCEPNJOBM�
IZQFSUFOTJPO� JO�QBUJFOUT�XJUI�TFWFSF�BDVUF�QBODSFBUJUJT� JT�
BCPVU���r����	��
��%JBHOPTJT�PG�BCEPNJOBM�DPNQBSUNFOU�
TZOESPNF�JT�PGUFO�DPNQMJDBUFE��NVMUJPSHBO�GBJMVSF�TFQTJT�
BOE�BDVUF� SFTQJSBUPSZ�EJTUSFTT� TZOESPNF�BSF�PGUFO� TFFO�
JO� UIFTF�QBUJFOUT��3BEJPMPHJDBM� GJOEJOHT�BSF� GFX�BOE�OPO�
TQFDJòD��#FUXFFO�UIF�SBEJPMPHJDBM�òOEJOHT�UIBU�DBO�CF�GPVOE�
JO� UIFTF�QBUJFOUT�XF� DBO�EFTDSJCF�� FMFWBUFE�EJBQISBHN�
SPVOEFE�DPOòHVSBUJPO�PG�BCEPNJOBM�XBMM�	BOUFSPQPTUFSJPS�
UP�MBUFSBM�HJSUI� SBUJP�����
�IFNPQFSJUPOFVN� GMBUUFOFE�
JOGFSJPS� WFOB� DBWB� GMBUUFOFE� SFOBM� WFJOT�NPTBJD� MJWFS�
QFSGVTJPO� JODSFBTFE�CPXFM�FOIBODFNFOU� JODSFBTFE�HBTUSJD�

Figure 11�801/�JO�VOFOIBODFE�QIBTF�	"
�QBSFODIZNBM�QIBTF�	#
�QPSUBM�QIBTF�	$
�$5�FYBNJOBUJPO�	SFE�BSSPXT
��801/�XBMMFE�PGG�
QBODSFBUJD�OFDSPTJT��$5�DPNQVUFE�UPNPHSBQIZ�

A B C

Figure 12�)BFNPSSIBHF�PO�$5�FYBNJOBUJPO�	SFE�BSSPXT
��JO�VOFOIBODFE�QIBTF�	"
�QBSFODIZNBM�QIBTF�	#
�QPSUBM�QIBTF�	$
�BOE�JO�EFMBZFE�
QIBTF�	%
�

A

C

B

D
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XBMM�FOIBODFNFOU�HBTUSJD�EJTUFOUJPO�SFEVDFE�EJBTUPMJD�óPX�
JO�QPSUBM�IFQBUJD�PS�SFOBM�WFJOT�PO�TPOPHSBQIZ�	��
�

Conclusions

"DVUF�QBODSFBUJUJT� SFQSFTFOUT� B� GSFRVFOU� DBVTF�PG� BDVUF�
BCEPNFO�BOE�JUT�DPNQMJDBUJPOT�BSF�TUJMM�B�DBVTF�PG�EFBUI��$5�
BOE�.3*�SFQSFTFOU�UIF�CFTU�DMJOJDBM�BOE�TVSHFSZ�GSJFOE�JO�
UIF�JEFOUJòDBUJPO�PG�BDVUF�QBODSFBUJUJT�BOE�JUT�DPNQMJDBUJPOT��
*NBHJOH�GJOEJOHT�PG�BDVUF�QBODSFBUJUJT�BSF�DSVDJBM� GPS� UIF�
UJNJOH�BOE�NBOBHFNFOU�PG�BDVUF�QBODSFBUJD�DPNQMJDBUJPOT�
JO�UIF�FNFSHFODZ�TFUUJOH�
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