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ABSTRACT
Introduction. Necrotizing enterocolitis is a disorder characterized by the ischemic 
QHFURVLV�RI�LQWHVWLQDO�PXFRVD��,W�LV�WKH�PRVW�VHULRXV�JDVWURLQWHVWLQDO�GLVHDVH�DIIHFWLQJ�
QHRQDWHV�� ZLWK� KLJK� PRUELGLW\� DQG� PRUWDOLW\� UDWHV�� PDLQO\� DPRQJ� SUHPDWXUH�
QHZERUQV�� 7KH� SXUSRVH� RI� WKLV� VWXG\� LV� WR� GHVFULEH� WKH� FOLQLFDO� DQG� DQDWDPR�
SDWKRORJLFDO� FKDUDFWHULVWLFV� RI� GHFHDVHG� QHZERUQV� ZLWK� QHFURWL]LQJ� HQWHURFROLWLV��
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GLDJQRVHG� DW� D� KLJK�FRPSOH[LW\� KRVSLWDO��0HWKRGRORJ\� This is a descriptive retrospective study 
RI����FDVHV�RI�PHGLFDO�VFLHQWL¿F�DXWRSVLHV�SHUIRUPHG�DW�D�KLJK�FRPSOH[LW\�KRVSLWDO� LQ�QRUWKHDVWHUQ�
&RORPELD��ZLWK�DQDWRPR�SDWKRORJLFDO�¿QGLQJV�RI�QHFURWL]LQJ�HQWHURFROLWLV��SHUIRUPHG�EHWZHHQ�-DQXDU\�
����� DQG� -XO\�������Results� ������RI� WKH�QHZERUQV�ZHUH�SUH�WHUP�� DQG� WKH� VDPH�SHUFHQWDJH�KDG�
ZHLJKW�DW�ELUWK�EHORZ�����NLORJUDPV��5HJDUGLQJ�WKH�PRWKHUV¶�EDFNJURXQG��������GLVSOD\HG�D�VSHFWUXP�
RI�K\SHUWHQVLYH�GLVRUGHUV�DVVRFLDWHG�ZLWK�SUHJQDQF\��DQG�������KDG�PDWHUQDO� LQIHFWLRQV��7KH� WKUHH�
PRVW� IUHTXHQW� ORFDWLRQV�RI�QHFURWL]LQJ�HQWHURFROLWLV�ZHUH� WKH� LOHXP��DVFHQGLQJ�FRORQ�DQG� WUDQVYHUVH�
FRORQ��Discussion.�$FFRUGLQJ� WR� VRPH� DXWKRUV�� XS� WR� ����RI� DOO� FDVHV� RI� QHFURWL]LQJ� HQWHURFROLWLV�
RFFXU�LQ�SUHPDWXUH�SDWLHQWV��HVSHFLDOO\�LQ�EDELHV�ZLWK�H[WUHPHO\�ORZ�ZHLJKW�DW�ELUWK��7KHUH�DUH�IRUPV�
RI� QHFURWL]LQJ� HQWHURFROLWLV� WKDW� RFFXU� LQ� IXOO� WHUP� EDELHV�� DQG� WKH\� DUH� JHQHUDOO\� DVVRFLDWHG� ZLWK�
FRQWULEXWLQJ�IDFWRUV��ZKLFK�LV�FRQVLVWHQW�ZLWK�WKH�¿QGLQJV�RI�WKLV�VWXG\��Conclusions. This study of a 
&RORPELDQ�SRSXODWLRQ�LV�FRQVLVWHQW�ZLWK�RWKHU�GHVFULSWLRQV�RI�WKH�JOREDO�SRSXODWLRQ��ZKHUH�QHFURWL]LQJ�
HQWHURFROLWLV�DULVHV�PRUH�IUHTXHQWO\�LQ�SUH�WHUP�QHZERUQV�DQG�ORZ�ZHLJKW�DW�ELUWK��

.H\ZRUGV�
1HFURWL]LQJ�(QWHURFROLWLV��1HZERUQ��3UHPDWXUH�QHZERUQ��/RZ�ZHLJKW�1HZERUQ��$XWRSV\��

RESUMEN
,QWURGXFFLyQ��/D�HQWHURFROLWLV�QHFURWL]DQWH�HV�XQ� WUDVWRUQR�FDUDFWHUL]DGR�SRU� OD�QHFURVLV� LVTXpPLFD�
GH� OD�PXFRVD� LQWHVWLQDO��HV� OD�HQIHUPHGDG�JDVWURLQWHVWLQDO�PiV�JUDYH�TXH�DIHFWD�D� ORV�QHRQDWRV��FRQ�
DOWD� PRUELOLGDG� \� PRUWDOLGDG�� SULQFLSDOPHQWH� HQ� SUHPDWXURV�� (O� REMHWLYR� GHO� SUHVHQWH� HVWXGLR� HV�
describir las características clínicas y anatomopatológicas de los recién nacidos fallecidos con 
HQWHURFROLWLV�QHFURWL]DQWH��GLDJQRVWLFDGRV�HQ�XQ�KRVSLWDO�GH�DOWD�FRPSOHMLGDG��0HWRGRORJtD� Este es 
XQ�HVWXGLR�GHVFULSWLYR�UHWURVSHFWLYR�GH����FDVRV�GH�DXWRSVLDV�PpGLFR�FLHQWt¿FDV�KHFKDV�HQ�XQ�KRVSLWDO�
GH� DOWD� FRPSOHMLGDG� GHO� QRURULHQWH� FRORPELDQR�� FRQ� KDOOD]JRV� DQDWRPRSDWROyJLFRV� GH� HQWHURFROLWLV�
QHFURWL]DQWH�� UHDOL]DGDV� HQWUH� HQHUR� GH� ����� \� MXOLR� GH� ������Resultados.� (O� ������ GH� ORV� UHFLpQ�
QDFLGRV� HUDQ� SUHWpUPLQRV�� XQ� LJXDO� SRUFHQWDMH� SUHVHQWDED� XQ� SHVR�PHQRU� D� ������ JUDPRV� DO� QDFHU��
5HVSHFWR�D�ORV�DQWHFHGHQWHV�PDWHUQRV�HO�������WXYLHURQ�HVSHFWUR�GH�WUDVWRUQRV�KLSHUWHQVLYRV�DVRFLDGRV�
DO�HPEDUD]R�\�HO�������LQIHFFLyQ�PDWHUQD��/RV�WUHV�VLWLRV�PiV�IUHFXHQWHV�GH�XELFDFLyQ�GH�HQWHURFROLWLV�
QHFURWL]DQWHV�IXH�tOHRQ��FRORQ�DVFHQGHQWH�\�FRORQ�WUDQVYHUVR��'LVFXVLyQ��6HJ~Q�DOJXQRV�DXWRUHV��KDVWD�
HO�����GH�WRGRV�ORV�FDVRV�GH�HQWHURFROLWLV�QHFURWL]DQWH�RFXUUHQ�HQ�SDFLHQWHV�SUHPDWXURV��HVSHFLDOPHQWH�
HQ� EHEpV� FRQ� SHVR� H[WUHPDGDPHQWH� EDMR� DO� QDFHU�� +D\� IRUPDV� GH� HQWHURFROLWLV� QHFURWL]DQWH� TXH�
RFXUUHQ�HQ�EHEpV�D�WpUPLQR�\��JHQHUDOPHQWH��HVWiQ�DVRFLDGDV�FRQ�IDFWRUHV�SUHGLVSRQHQWHV��UHVXOWDGRV�
FRPSDWLEOHV�FRQ�OR�TXH�HQFRQWUDPRV�HQ�HVWD�LQYHVWLJDFLyQ��Conclusiones. Este estudio elaborado con 
población colombiana se correlaciona con lo descrito en la población mundial en la cual la enterocolitis 
QHFURWL]DQWH�VH�SUHVHQWD�PiV�HQ�ORV�UHFLpQ�QDFLGRV�SUHWpUPLQR�\�FRQ�EDMR�SHVR�DO�QDFHU�

3DODEUDV�FODYH�
Enterocolitis Necrotizante; Recién Nacido; Recién Nacido prematuro; Recién Nacido de Bajo Peso; 
$XWRSVLD�

RESUMO
,QWURGXomR�� $� HQWHURFROLWH� QHFURVDQWH� p� XP� WUDQVWRUQR� FDUDFWHUL]DGR� SRU� QHFURVH� LVTXrPLFD� GD�
PXFRVD� LQWHVWLQDO� H� p� D� GRHQoD� JDVWURLQWHVWLQDO� PDLV� JUDYH� TXH� DIHWD� DRV� UHFpP�QDVFLGRV�� FRP�
DOWD� PRUELPRUWDOLGDGH�� SULQFLSDOPHQWH� HP� SUHPDWXURV�� 2� REMHWLYR� GHVWH� HVWXGR� p� GHVFUHYHU� DV�
FDUDFWHUtVWLFDV� FOtQLFDV� H� DQDWRPRSDWROyJLFDV� GRV� UHFpP�QDVFLGRV� TXH� PRUUHUDP� FRP� HQWHURFROLWH�
QHFURVDQWH��GLDJQRVWLFDGRV�HP�XP�KRVSLWDO�GH�DOWD�FRPSOH[LGDGH��0pWRGRV� Este é um estudo descritivo 
UHWURVSHFWLYR�GH����FDVRV�GH�DXWySVLDV�PpGLFR�FLHQWt¿FDV�IHLWDV�HP�XP�KRVSLWDO�GH�DOWD�FRPSOH[LGDGH�
QR� QRUGHVWH� GD� &RO{PELD�� FRP� DFKDGRV� DQDWRPRSDWROyJLFRV� GH� HQWHURFROLWH� QHFURVDQWH�� UHDOL]DGDV�
HQWUH�MDQHLUR�GH������H�MXOKR�GH�������Resultados.�������GRV�UHFpP�QDVFLGRV�HUDP�SUHPDWXURV��8PD�
SRUFHQWDJHP�LJXDO�WLQKD�XP�SHVR�PHQRU�TXH�������JUDPDV�DR�QDVFHU��(P�UHODomR�j�KLVWyULD�PDWHUQD��
������ SRVVXtDP� HVSHFWUR� GH� WUDQVWRUQRV� KLSHUWHQVLYRV� DVVRFLDGRV� j� JUDYLGH]� H� ������ j� LQIHFomR�
PDWHUQD��2V�WUrV�ORFDLV�PDLV�IUHTXHQWHV�GH�HQWHURFROLWH�QHFURVDQWHV�IRUDP�tOHR��FROR�DVFHQGHQWH�H�FROR�
WUDQVYHUVR��'LVFXVVmR��6HJXQGR�DOJXQV�DXWRUHV��DWp�����GH�WRGRV�RV�FDVRV�GH�HQWHURFROLWH�QHFURVDQWH�
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RFRUUHP�HP�SUHPDWXURV��SULQFLSDOPHQWH�HP�EHErV�FRP�SHVR�H[WUHPDPHQWH�EDL[R�DR�QDVFHU��([LVWHP�
IRUPDV� GH� HQWHURFROLWH� QHFURVDQWH� TXH� RFRUUHP� HP� EHErV� D� WHUPR� H�� JHUDOPHQWH�� HVWmR� DVVRFLDGDV�
D� IDWRUHV� SUHGLVSRQHQWHV�� UHVXOWDGRV� FRPSDWtYHLV� FRP� RV� DFKDGRV� QHVWD� SHVTXLVD��&RQFOXVmR� Este 
estudo realizado com população colombiana está correlacionado com o descrito na população mundial 
HP�TXH�D�HQWHURFROLWH�QHFURVDQWH�RFRUUH�PDLV�QRV�UHFpP�QDVFLGRV�SUHPDWXURV�H�FRP�EDL[R�SHVR�DR�
QDVFHU�

3DODYUDV�FKDYH��
Enterocolite Necrosante; Recém-Nascido; Recém-Nascido Prematuro; Recém-Nascido de Baixo 
3HVR��$XWySVLD�

Introduction

Necrotizing enterocolitis (NEC) is a disorder 
characterized by the ischemic necrosis of the intestinal 
PXFRVD�� LQÀDPPDWLRQ�� LQYDVLRQ� RI� JDV�IRUPDWLRQ�
organisms and diffusion of gas in the muscular and 
SRUWDO�YHQRXV�V\VWHPV��7KLV�PDNHV�LW�WKH�PRVW�VHULRXV�
JDVWURLQWHVWLQDO� GLVHDVH� LQ� WKH� QHZERUQ� ����� ,W� LV�
DVVRFLDWHG� ZLWK� KLJK�PRUELGLW\� DQG�PRUWDOLW\� ����� ,WV�
FOLQLFDO� GLDJQRVLV� LV� FKDOOHQJLQJ�� EXW� LW� LV� JHQHUDOO\�
EDVHG�RQ�WKH�SUHVHQFH�RI�LQWROHUDQFH�WR�IRRG��DEGRPLQDO�
GLVWHQVLRQ�� EORRG\� VWRRO� DQG� ¿QGLQJV� RI� LQWUDPXUDO�
JDV� LQ� DEGRPLQDO� LPDJHV� �LQWHVWLQDO� SQHXPDWRVLV���
SQHXPRSHULWRQHXP�RU�KHSDWR�ELOLDU\�JDV��+RZHYHU��WKH�
¿QDO�1(&� GLDJQRVLV� LV� SHUIRUPHG� EDVHG� RQ� LQWHVWLQDO�
surgical or post-mortem samples with histological 
¿QGLQJV� RI� LQWHVWLQDO� LQÀDPPDWLRQ�� LQIDUFWLRQ� DQG�
QHFURVLV�����

The global incidence of NEC is close to one per 
������ OLYH� ELUWKV� ����� ,QFLGHQFH� LQ�/DWLQ�$PHULFD� DQG�
&RORPELD�LV�XQNQRZQ�EHFDXVH�WKHUH�LV�QR�UHOLDEOH�GDWD��
due to inconsistencies in diagnoses and data gathering 
�����,W� LV�SUHVHQW�LQ�XS�WR����RI�QHZERUQV�LQ�QHRQDWDO�
LQWHQVLYH� FDUH� ����� ZLWK� DSSUR[LPDWH� PRUWDOLW\� UDWHV�
RI�EHWZHHQ�����DQG������������ ,W� LV�PRVW�FRPPRQO\�
IRXQG�LQ�SUHPDWXUH�QHZERUQV��EXW�FORVH�WR�����RI�FDVHV�
DULVH�LQ�IXOO�WHUP�EDELHV�����DQG�LW�DIIHFWV�EHWZHHQ����
DQG����RI�DOO�QHZERUQV�ZLWK�ORZ�ZHLJKW�DW�ELUWK�������

NEC is a multi-factor disease whose pathogenesis 
LV� QRW� ZHOO� XQGHUVWRRG� DQG� FRQWURYHUVLDO�� +RZHYHU��
there are two possible mechanisms involved in the 
SK\VLRSDWKRORJ\�� WKH�¿UVW�FRQVLGHUV� WKDW� WKH�DOWHUDWLRQ�
RI� WKH� EORRG� ÀRZ� LQ� WKH� PHVHQWHULF� YHLQV� SURGXFHV�
VHFRQGDU\�LVFKHPLD�RI�WKH�LQWHVWLQH��ZKHUHDV�WKH�VHFRQG�
VXJJHVWV� D� PHFKDQLVP� LQYROYLQJ� DQ� LQÀDPPDWRU\�
UHVSRQVH� ������2YHU�����RI� FDVHV�RFFXU� LQ�QHZERUQV�
ZLWK�ORZ�ELUWKZHLJKW��������J��DQG�OHVV�WKDQ����ZHHNV�
RI�JHVWDWLRQ������

NEC is a clinical and research priority because of its 
KLJK� HFRQRPLF� DQG� SV\FKRVRFLDO� FRVW�� &RQVHTXHQWO\��

a better understanding of the characteristics of NEC 
patients would be useful for developing preventive 
PHDVXUHV� IRU� YXOQHUDEOH� SDWLHQWV�� 7KH� SXUSRVH� RI�
this study is to describe the clinical and anatamo-
pathological characteristics of deceased newborns 
ZLWK�1(&��GLDJQRVHG�DW�D�KLJK�FRPSOH[LW\�KRVSLWDO�LQ�
QRUWKHDVWHUQ�&RORPELD�

0HWKRGRORJ\

A descriptive retrospective study was performed on 
QHZERUQV� RQ�ZKRP�PHGLFDO�VFLHQWL¿F� DXWRSVLHV�ZHUH�
performed at a high complexity hospital (Hospital 
8QLYHUVLWDULR�GH�6DQWDQGHU���EHWZHHQ�-DQXDU\������DQG�
-XO\�������'XULQJ�WKLV�SHULRG��������PHGLFDO�VFLHQWL¿F�
DXWRSVLHV�ZHUH�SHUIRUPHG��RI�ZKLFK�����ZHUH�QHRQDWDO�
DXWRSVLHV�� ,QFOXVLRQ� FULWHULD� ZHUH� WKH� FRQ¿UPDWLRQ�
RI� WKH� GLDJQRVLV� EDVHG� RQ� FOLQLFDO�� UDGLRORJLFDO� DQG�
KLVWR�SDWKRORJLFDO� FULWHULD� RI� 1(&�� WKH� DYDLODELOLW\�
RI� LQIRUPDWLRQ� DERXW� JHVWDWLRQDO� DJH��ZHLJKW� DW� ELUWK��
PRWKHU¶V� DJH�� DQG� FOLQLFDO� LQIRUPDWLRQ� RI� WKH�PRWKHU�
DQG�WKH�QHRQDWH��7KH�H[FOXVLRQ�FULWHULD�ZHUH�WKH�DEVHQFH�
RI�WKH�LQFOXVLRQ�FULWHULD��,Q�WRWDO�����QHRQDWHV�ZLWK�1(&�
PHW�WKH�LQFOXVLRQ�FULWHULD�

The following variables were taken into consideration: 
SUH�QDWDO��SHULQDWDO�DQG�SRVW�QDWDO�FKDUDFWHULVWLFV��PR-
WKHU¶V� DJH�� PDMRU� SULRU� HYHQWV� RI� WKH� PRWKHU� VXFK� DV�
LQIHFWLRQV� �����SUHPDWXUH�EUHDNDJH�RI�PHPEUDQHV� �����
spectrum of hypertensive disorders associated with 
SUHJQDQF\�� SDULW\�� WZLQ� SUHJQDQF\�� IRUP� RI� GHOLYHU\�
�YDJLQDO�RU�FHVDUHDQ�������JHVWDWLRQDO�DJH�DW�ELUWK��ZHH-
NV���VH[������SUHVHQFH�RI�K\SR[LF�LVFKHPLF�LQMXULHV�������
ZHLJKW� DW� ELUWK� �JUDPV�� ����� WLPH� RI� H[WUD�XWHULQH� OLIH�
�GD\V��� VXUJLFDO� PDQDJHPHQW� RI� HQWHURFROLWLV� ����� FR-
morbidityes such as congenital cardiac malformations 
����DQG�JDVWURLQWHVWLQDO�PDOIRUPDWLRQV�RI�WKH�QHRQDWHV�
������ORFDWLRQ�RI�WKH�HQWHURFROLWLV�����DQG�FDXVH�RI�GHDWK�

'DWD�ZDV�FROOHFWHG�IURP�WKH�PHGLFDO�VFLHQWL¿F�DXWRSV\�
UHSRUWV�RQ�WKH�SDWLHQWV��7KH�GDWD�ZDV�LQSXW�XVLQJ�0LFUR-
VRIW�([FHO��VRIWZDUH��DQG�GDWD�DQDO\VLV�ZDV�SHUIRUPHG�
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XVLQJ�WKH�6WDWD�VRIWZDUH��YHUVLRQ�����6WDWD&RUS�/3��&ROOHJH�
6WDWLRQ��7;��86$��� )UHTXHQFLHV�� SHUFHQWDJHV� DQG�PHD-
sures of central tendency were extracted for the cate-
JRULFDO� YDULDEOHV�� LQFOXGLQJ� PD[LPXP� DQG� PLQLPXP�
YDOXHV�LQ�WKH�FDVH�RI�FRQWLQXRXV�YDULDEOHV�

7KLV� VWXG\� IROORZV� WKH� WHFKQLFDO� UXOHV� GH¿QHG� LQ�
WKH� PRGL¿HG� 'HFODUDWLRQ� RI� +HOVLQNL� �%UD]LO� ������
DQG� WKH� %HOPRQW� UHSRUW�� $GGLWLRQDOO\�� DFFRUGLQJ� WR�
Colombian National Health Institute public health 
UHJXODWLRQV��DXWRSVLHV�PXVW�EH�SHUIRUPHG�RQ������RI�
cases of perinatal and late neonatal death whenever the 
FDXVH�KDV�QRW�EHHQ�GHWHUPLQHG�������&RQVHTXHQWO\��QR�
LQIRUPHG�FRQVHQW�ZDV�UHTXLUHG��

Results

'XULQJ� WKH� SHULRG� RI� WKH� VWXG\�� ��� 1(&� FDVHV� ZHUH�
UHFUXLWHG��7DEOH��GHVFULEHV� WKH�JHQHUDO� FKDUDFWHULVWLFV�
RI�WKH�SRSXODWLRQ�

�������Q ���ZHUH�WHHQDJH�PRWKHUV�������\HDUV�ROG��DQG�
WKHUH�ZHUH�QR�FDVHV�RI�ROGHU�PRWKHUV��!����\HDUV�ROG���
������ �Q ����ZHUH� QHZERUQV�ZLWK�ZHLJKW� XQGHU� ����
NJ���������Q ���KDG�ORZ�ZHLJKW�DW�ELUWK�������NJ��DQG�
�������Q ���KDG�H[WUHPHO\�ORZ�ZHLJKW�DW�ELUWK�����NJ���
(Table 2)

,Q�WKH�PRWKHUV¶�KLVWRU\�LW�ZDV�IRXQG�WKDW��������Q ���
KDG�DW�OHDVW�RQH�LPSRUWDQW�EDFNJURXQG�HYHQW��DQG�������
�Q ���KDG�PRUH�WKDQ�RQH�PDWHUQDO�EDFNJURXQG�HYHQW��
�������Q ���KDG�D�VSHFWUXP�RI�K\SHUWHQVLYH�GLVRUGHUV�
DVVRFLDWHG� ZLWK� SUHJQDQF\�� ������ �Q ��� PDWHUQDO�
LQIHFWLRQ�� RI� ZKLFK� RQH� FDVH�ZLWK� WUHDWHG� JHVWDWLRQDO�
V\SKLOLV��DQG��������Q ���KDG�SUHPDWXUH�EUHDNDJH�RI�
PHPEUDQHV�

,Q�WHUPV�RI�WKH�QHRQDWDO�ULVN�IDFWRUV���������Q ���GLVSOD\HG�
DW� OHDVW� RQH� DVVRFLDWHG� SDWKRORJ\� DQG� ������ GLVSOD\HG�
PRUH� WKDQ� RQH�� ,Q� ������ �Q ���� RI� WKH� FDVHV�� K\SR[LF�
LVFKHPLF� LQMXU\� ZDV� GLDJQRVHG� �SHULQDWDO� DVSK\[LD���
�������Q ���GLVSOD\HG�UHVWULFWLRQ�LQ�LQWUDXWHULQH�JURZWK��
�������Q ���GLVSOD\HG�QHRQDWDO�NHUQLFWHUXV��DQG�FDUGLDF�
PDOIRUPDWLRQV� ZHUH� GHWHFWHG� LQ� ������ �Q ���� RQ� WKH�
DEGRPLQDO�ZDOO�RI�WKH�JDVWURVFKLVLV�W\SH��������Q ���DQG�
gastrointestinal (Hirschsprung disease and small intestine 
DWUHVLD�W\SH�,�ZLWK�SUR[LPDO�F\VWLF�GLODWLRQ���������Q ����
DV�ZHOO�DV�RQH�FDVH�RI� WULVRP\�����RQH�FDVH�RI�&ULJOHU�
Najjar syndrome and one case of disorganization-like 
V\QGURPH���������Q ���UHFHLYHG�VXUJLFDO�WUHDWPHQW�

,Q������Q ����RI�WKH�FDVHV��1(&�ZDV�FRQVLGHUHG�WKH�
EDVLF�FDXVH�RI�GHDWK��,Q�WKH�UHPDLQLQJ�FDVHV��1(&�ZDV�

 Gender
Male ����������

Female ����������

0RWKHU¶V�DJH��\HDUV�

Mean ��������������������
3DULW\

First childbirth ���������
Multiple childbirths ����������

No data ���������
Gestational age 
�ZHHNV�

Mean ������������

Full term newborns ���������

Pre-term newborns ����������

7ZLQ�SUHJQDQF\

Yes ���������

No ����������

)RUP�RI�GHOLYHU\

Cesarean ����������

Vaginal ���������
:HLJKW�DW�ELUWK�
�JUDPV�

Mean ���������������������

Time of extra-uterine 
life (days)

Mean �������������

7DEOH����Population Characteristics

6RXUFH��3UHSDUHG�E\�DXWKRUV�

DQ�DGGLWLRQDO�¿QGLQJ�DQG�WKH�EDVLF�FDXVH�RI�GHDWK�ZDV�
LQWUD�YHQWULFXODU�KHPRUUKDJH� �Q ���� LQWUD�DOYHRODU�KH-
PRUUKDJH��Q ����JDVWURVFKLVLV��Q ���DQG�WZR�FDVHV�RI�
congenital anomalies of the intra-ventricular communi-
FDWLRQ�W\SH�DQG�GLVRUJDQL]DWLRQ�OLNH�V\QGURPH�

7KH�IUHTXHQF\�RI� ORFDWLRQ�RI�1(&�ZDV�� LOHXP�������
�Q ����� DVFHQGLQJ� FRORQ� ������ �Q ���� WUDQVYHUVH� FR-
ORQ��������Q ����MHMXQXP��������Q ����FDHFXP�������
�Q ����GHVFHQGLQJ�FRORQ��������Q ����LOHRFHFDO�YDOYH�
�������Q ���DQG�GXRGHQXP�������Q �����7DEOH�����)L-
JXUH�����
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Discussion

,Q�SUHPDWXUH�QHZERUQV�ZLWK�1(&��VWXGLHV�KDYH�LQGLFDWHG�
that intestinal immaturity generates susceptibility due 
to reduced protection and repair of the intestinal wall 
��������$GGLWLRQDOO\��ORZ�ELUWKZHLJKW�LV�D�ULVN�IDFWRU�IRU�
WKH�GHYHORSPHQW�DQG�SURJQRVLV�RI�1(&��6WXGLHV�UHSRUW�
that there is an inverse relationship between mortality 
DQG�ZHLJKW�DW�ELUWK��������DQG�DFFRUGLQJ�WR�VRPH�DXWKRUV��
XS�WR�����RI�DOO�1(&�FDVHV�DULVH�PDLQO\�LQ�SUHPDWXUH�
SDWLHQWV�� LQ� QHZERUQV� RI� H[WUHPHO\� ORZ� ZHLJKW� �����
7KHVH� UHVXOWV� DUH� FRQVLVWHQW�ZLWK� WKH� ¿QGLQJV� RI� WKLV�
VWXG\�� LQ� ZKLFK� ������ ZHUH� ERUQ� SUH�WHUP� DQG� WKH�
VDPH�SHUFHQWDJH�KDG�ZHLJKWV�RI�OHVV�WKDQ�������JUDPV�

Some forms of NEC that are found in full term 
EDELHV� DUH� RIWHQ� DVVRFLDWHG�ZLWK� FRQWULEXWLQJ� IDFWRUV��
VXFK� DV� UHVWULFWHG� LQWUDXWHULQH� JURZWK�� SHULQDWDO�
DVSK\[LD�������SURORQJHG�UXSWXUH�RI�PHPEUDQHV�������
EUHDWKLQJ� LQVXI¿FLHQF\�� VHSVLV�� QHRQDWDO� FRQYXOVLRQV��
K\SRJO\FHPLD�� K\SRWKHUPLD� DQG� K\SHUWKHUPLD� ������
EORRG� WUDQVIXVLRQV�� GHIHFWV� RI� WKH� QHXUDO� WXEH� ������
JDVWURVFKLVLV� ������ DQG� FRQJHQLWDO� KHDUW� GLVHDVH� ������
,Q�WKLV�VWXG\���������Q ���RI�WKH�FDVHV�ZHUH�IXOO�WHUP�
QHZERUQV�� DPRQJ�ZKLFK� WZR� FDVHV� ZHUH� IRXQG� ZLWK�
hypoxic-ischemic injuries and one case with cardiac 
malformation of the intra-ventricular communications 

7DEOH� ��� Neonatal clinical characteristics of 21 cases of 
necrotizing enterocolitis

6RXUFH��Prepared by the authors

*$��*HVWDWLRQDO�DJH��$&��DVFHQGLQJ�FRORQ��7&��7UDYHUVH�FRORQ��
'&��'HVFHQGLQJ�FRORQ��,&9��,OHRFHFDO�YDOYH����1R�ORFDWLRQ�
GDWD�UHSRUWHG�

Case GA 
�ZHHNV�

:HLJKW�
�J�

$QDWRPLF�ORFDWLRQ�RI�
enterocolitis

1 ���� ���� ,OHXP��$&��7&��'&

2 ���� ���� Caecum

� ���� ���� ,OHXP��7&

� ���� ���� -HMXQXP��LOHXP��$&

� �� 1810 ,OHXP��&DHFXP��$&��7&��
DC

� �� ���� ****

� ���� ��� -HMXQXP��LOHXP

8 ���� ���� Ileum 

� �� ���� ,OHXP���,&9��$&��7&

10 28 ��� -HMXQXP��LOHXP�

11 ���� ���  Ileum 

12 ���� ���� Ileum

�� 28 ��� Ileum 

�� ���� ���� ,OHXP��FDHFXP��$&

�� �� ���� Ileum 

�� �� ���� ****

�� �� 2200
'XRGHQXP��LOHXP��
-HMXQXP��,&9��$&��7&��
DC

18 �� ��� ,OHXP��FDHFXP

�� ���� 1080 -HMXQXP��LOHXP��$&

20 28 1220 ,OHXP��$&

21 �� ���� $&��7&��'&

Source. Prepared by the authors

)LJXUH����/HWWHU�$��FDVH����FRPSURPLVHG�FRORQ�ZLWK�SHULWRQLWLV�DQG�
¿EULQRXV�PHPEUDQHV��/HWWHU�%��FDVH����FRPSURPLVHG�MHMXQXP�DQG�
LOHXP� ZLWK� HYLGHQW� SQHXPDWRVLV�� /HWWHU� &�� FDVH� ��� FRPSURPLVHG�
LOHXP�� LOHRFHFDO� YDOYH�� DVFHQGLQJ� DQG� WUDQVYHUVH� FRORQ��/HWWHU�'��
FDVH����SDWLHQW�ZLWK�MDXQGLFH�DQG�LOHRVWRP\��/HWWHU�(��FDVH�����FDVH�
DVVRFLDWHG�ZLWK� NHUQLFWHUXV�� /HWWHU� )�� FDVH� ���� KLVWRORJLFDO� FURVV�
VHFWLRQ�RI�LOHXP�GLVSOD\V�WUDQVPXUDO�LQÀDPPDWLRQ�ZLWK�GDPDJH�WR�
WKH�PXVFOH�¿EHUV
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type; the hypoxic-ischemic injury cases were associated 
independently to premature breakage of membranes 
DQG�UHVWULFWLRQ�RI�LQWUDXWHULQH�JURZWK�

6HYHUDO� VWXGLHV�KDYH� IRXQG�JUHDWHU�1(&�IUHTXHQF\� LQ�
premature neonates with serious complex congenital 
KHDUW� GLVHDVH� ������ ZKR� GLVSOD\HG� JUHDWHU� ULVN� RI�
developing NEC due to the reduction of mesenteric 
SHUIXVLRQ� ���������7KLV� LQIRUPDWLRQ� LV� FRQVLVWHQW�ZLWK�
WKLV�VWXG\��LQ�ZKLFK��������Q �����RI�FDVHV�ZLWK�1(&�
DQG�FRQJHQLWDO�KHDUW�GLVHDVH�ZHUH�SUHPDWXUH�QHZERUQV�

The concept of dysbiosis is highly relevant for the 
SDWKRJHQHVLV� RI�1(&��'\VELRVLV�PHDQV� DQ� XQEDODQFH�
between protective bacteria and opportunistic harmful 
EDFWHULD�������7KH�SUHPDWXUH�QHZERUQV�GLVSOD\�SRRU�FR-
ORQL]DWLRQ�RI�SURWHFWLYH�EDFWHULD��GXH�WR�WKHLU�LPPDWXUL-
W\�������2WKHU�IDFWRUV�WKDW�FDXVH�ORZHU�H[SRVXUH�WR�SUR-
WHFWLYH�EDFWHULD�DUH�GHOLYHU\�E\�FHVDUHDQ��IHHGLQJ�ZLWK�
PLON�IRUPXOD��HDUO\�HPSLULFDO�DQWL�EDFWHULDO�WKHUDS\�DQG�
WKHUDS\�XVLQJ�KLVWDPLQH�EORFNHUV�������,Q�WKLV�VWXG\��LQ�
RYHU�KDOI�RI�WKH�FDVHV�GHOLYHU\�ZDV�E\�FHVDUHDQ��ZKLFK�
may have been a contributing factor to the appearance 
RI�1(&�

,Q� WHUPV�RI�JHVWDWLRQDO� DJH��1(&�DIIHFWV� WKH�FRORQ�RI�
full term newborns and the small intestine in pre-term 
QHZERUQV��WKH�MHMXQXP�LV�WKH�PRVW�IUHTXHQWO\�DIIHFWHG�
ORFDWLRQ� LQ� H[WUHPHO\� SUHPDWXUH� EDELHV� ��� ���ZHHNV��
and the ileum is most affected in premature babies 
�������ZHHNV�������,QFRQVLVWHQW�GDWD�ZLWK�WKLV�VWXG\��,Q�
IXWXUH�VWXGLHV��LW�LV�UHFRPPHQGHG�WR�EURDGHQ�WKH�VDPSOH�
LQ�RUGHU�WR�FRQ¿UP�RU�UHIXWH�WKH�¿QGLQJV�

���� RI� QHRQDWHV� ZLWK� 1(&� XQGHZHQW� VXUJLFDO�
treatment; post-operation mortality is between 20 and 
����� 3HULRSHUDWLYH� FRPSOLFDWLRQV� DULVH� LQ� XS� WR� ����
RI� FDVHV�� LQFOXGLQJ� GHDWK�� FRPSOLFDWLRQV� UHODWHG� WR�
HQWHURVWRP\�� LQWHVWLQDO�VWHQRVLV��VHSVLV��SHULWRQLWLV�DQG�
ZRXQG�LQIHFWLRQV������$GGLWLRQDOO\��WKH�ORQJ�WHUP�HIIHFWV�
RI�1(&�DUH�LQWHVWLQDO�VWHQRVLV��VKRUW�ERZHO�V\QGURPH��
growth impairment and neurological development 
SUREOHPV���������

1HFURWL]LQJ� HQWHURFROLWLV� JHQHUDWHV� DQ� LQÀDPPDWRU\�
response syndrome that has been associated with 
SURGXFLQJ�WKH�QHXUR�WR[LFLW\�RI�ELOLUXELQ��ZKLFK�LV�PRUH�
IUHTXHQW�LQ�SUHPDWXUH�QHZERUQV�����������,Q�WKLV�VDPSOH�
��FDVHV�RI�QHRQDWDO�NHUQLFWHUXV�ZHUH�GLDJQRVHG��DOO�RI�
WKHP�QHZERUQV�RI�OHVV�WKDQ������ZHHNV��7KHUH�LV�DOVR�
a relationship between the spectrum of hypertensive 
disorders associated with pregnancy that generates fetal 
K\SR[LD�DQG�UHVWULFWLRQV�WR�LQWUDXWHULQH�JURZWK��ZKLFK�
may be the underlying mechanism that predisposes the 

QHRQDWH�WR�1(&��ZKHUH�SUHHFODPSVLD�LV�D�ULVN�IDFWRU�LQ�
premature newborns and in newborns with birthweight 
EHORZ� ���� NJ� ������ ,Q� WKLV� VWXG\�� FDVHV� LQYROYLQJ� D�
spectrum of hypertensive disorders associated with 
pregnancy and NEC were found in the premature 
newborns: two of the three cases had a weight at birth 
RI�OHVV�WKDQ�������J��DQG�WKH�WKLUG�GLVSOD\HG�UHVWULFWLRQ�
RI�LQWUDXWHULQH�JURZWK�

This study has limitations in that it was carried out in a 
VLQJOH�UHJLRQ�RI�WKH�FRXQWU\��WKH�FRKRUW�ZDV�UHWURVSHFWLYH��
RQO\� DFFHVV� WR� DXWRSV\� UHSRUWV� ZDV� DYDLODEOH�� DQG�
the total population that developed enterocolitis is 
XQNQRZQ��'HVSLWH�WKHVH�OLPLWDWLRQV��WKH�VWXG\�GHVFULEHV�
the characteristics of the patients that developed NEC at 
a high-complexity healthcare center in the northeastern 
UHJLRQ�RI�&RORPELD�DQG�DW�QHLJKERULQJ�PHGLFDO�FHQWHUV��
because according to Colombian law all cases of 
neonatal death must be investigated to determine the 
FDXVH� RI� GHDWK�� ¿QGLQJ� WKDW� WKH� UHVXOWV� DUH� FRQVLVWHQW�
ZLWK�WKH�OLWHUDWXUH�

Conclusion

The pathogenesis and clinical presentation of 
HQWHURFROLWLV� KDV� QRW� EHHQ� IXOO\� FODUL¿HG�� 7KLV� VWXG\�
performed with a Colombian population is consistent 
ZLWK�ZKDW�LV�GHVFULEHG�IRU�WKH�ZRUOG�SRSXODWLRQ��ZKHUH�
QHFURWL]LQJ� HQWHURFROLWLV� LV�PRUH� IUHTXHQW� LQ� SUH�WHUP�
QHZERUQV�� ZLWK� ORZ� ELUWKZHLJKW�� LVFKHPLF� K\SR[LF�
LQMXU\�� FDUGLDF�PDOIRUPDWLRQV� LQ�SUHPDWXUH�QHZERUQV��
spectrum of hypertensive disorders associated with 
SUHJQDQF\�DQG�PDWHUQDO�LQIHFWLRQ�
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5HIHUHQFHV
���� 6WDIIRUG�,$��5RGULJXH�(��%HUUD�$��$GDPV�:��+HDUG�

$-��+DJDQ�-/��HW�DO��7KH�VWURQJ�FRUUHODWLRQ�EHWZHHQ�
neonatal early-onset Group B Streptococcal disease 
DQG� QHFURWL]LQJ� HQWHURFROLWLV�� (XURSHDQ� -RXUQDO� RI�
Obstetrics and Gynecology and Reproductive Biol-
RJ\�� ���������������� GRL�� KWWSV���GRL�RUJ���������M�
HMRJUE�������������

���� 6DPXHOV�1��9DQ�'H�*UDDI�5$��'H�-RQJH�5&-��5HLVV�
,.0��9HUPHXOHQ�0-��5LVN�IDFWRUV�IRU�QHFURWL]LQJ�HQ-
terocolitis in neonates: a systematic review of prog-
QRVWLF�VWXGLHV��%0&�3HGLDWULFV������������������GRL��
KWWSV���GRL�RUJ���������V�����������������

��� 1HX� -��:DONHU�:$��1HFURWL]LQJ�(QWHURFROLWLV��7KH�
1HZ�(QJODQG� -RXUQDO� RI�0HGLFLQH�� �������������
����GRL��KWWSV���GRL�RUJ���������QHMPUD���������

���� 0RVFKRSRXORV�&��.UDWLPHQRV�3��.RXWURXOLV�,��6KDK�
%9��0RZHV�$��%KDQGDUL�9��5HYLHZ�$UWLFOH�7KH�1HX-
rodevelopmental Perspective of Surgical Necrotiz-
LQJ�(QWHURFROLWLV��7KH�5ROH�RI� WKH�*XW�%UDLQ�$[LV��
0HGLDWRUV�RI�,QÀDPPDWLRQ������������GRL��KWWSV���GRL�
org/���������������������

���� =DQL�$��3LHUUR�$��1HFURWL]LQJ�HQWHURFROLWLV��FRQWUR-
YHUVLHV� DQG� FKDOOHQJHV�� )����5HVHDUFK�� ������ GRL��
KWWSV���GRL�RUJ����������I����UHVHDUFK���������

���� )HOGHQV� /�� 6RX]D� -&.�� )UDJD� -&�� 7KHUH� LV� DQ� DV-
sociation between disease location and gestational 
age at birth in newborns submitted to surgery due 
WR� QHFURWL]LQJ� HQWHURFROLWLV�� -RUQDO� GH� 3HGLDWULD��
�������������������� GRL�� KWWSV���GRL�RUJ���������M�
MSHG�������������

���� $FHWL�$��%HJKHWWL�,��0DUWLQL�6��)DOGHOOD�*��&RUYDJOLD�
/��5HYLHZ�$UWLFOH�2[LGDWLYH�6WUHVV�DQG�1HFURWL]LQJ�
(QWHURFROLWLV��3DWKRJHQHWLF�0HFKDQLVPV��2SSRUWXQL-
WLHV�IRU�,QWHUYHQWLRQ��DQG�5ROH�RI�+XPDQ�0LON��2[-
LGDWLYH�0HGLFLQH�DQG�&HOOXODU�/RQJHYLW\������������
doi: KWWSV���GRL�RUJ����������������������

���� <DQJ�&&��7DQJ�3/��/LX�3<��+XDQJ�:&��&KHQ�<<��
:DQJ�+��HW�DO��0DWHUQDO�SUHJQDQF\�LQGXFHG�K\SHU-
WHQVLRQ� LQFUHDVHV� VXEVHTXHQW� QHRQDWDO� QHFURWL]LQJ�
HQWHURFROLWLV� ULVN�� 0HGLFLQH�� ������������� H�������
doi: KWWSV���GRL�RUJ���������0'������������������

���� 0XWDQHQ�$��3LHUUR�$��=DQL�$��3HULRSHUDWLYH�&RPSOLFD-
WLRQV�)ROORZLQJ�6XUJHU\�IRU�1HFURWL]LQJ�(QWHURFROLWLV��
(XURSHDQ�-RXUQDO�RI�3HGLDWULF�6XUJHU\�����������������
�����GRL��KWWSV���GRL�RUJ���������V��������������

���� 6]SHFKW� '�� 1HXPDQQ�.OLPDVLĔVND� 1�� %áDV]F]\ĔV-
NL� 0�� 6HUHPDN�0UR]LNLHZLF]� $�� .XU]DZLĔVND� *��
&\JDQ�'��HW�DO��&DQGLGDWH�JHQH�DQDO\VLV�LQ�SDWKRJHQ-
esis of surgically and non-surgically treated necro-
WL]LQJ�HQWHURFROLWLV�LQ�SUHWHUP�LQIDQWV��0ROHFXODU�DQG�
&HOOXODU� %LRFKHPLVWU\�� ��������������������� GRL��

 KWWSV���GRL�RUJ���������V�����������������
����5HHV�&0��(DWRQ�6�� 3LHUUR�$��1DWLRQDO� SURVSHFWLYH�

surveillance study of necrotizing enterocolitis in 
QHRQDWDO� LQWHQVLYH� FDUH� XQLWV�� -RXUQDO� RI� 3HGLDWULF�
6XUJHU\�������������������±������GRL��KWWSV���GRL�RU-
g/��������M�MSHGVXUJ���������������

���� /X�4��&KHQJ�6��=KRX�0��<X�-��5LVN�)DFWRUV�IRU�1HF-
rotizing Enterocolitis in Neonates: A Retrospective 
&DVH�&RQWURO� 6WXG\�� 3HGLDWULFV� 	� 1HRQDWRORJ\��
�������������������� GRL�� KWWSV���GRL�RUJ���������M�
SHGQHR�������������

����0ȨOOHU�0-��3DXO�7��6HHOLJHU�6��1HFURWL]LQJ�HQWHUR-
FROLWLV�LQ�SUHPDWXUH�LQIDQWV�DQG�QHZERUQV��-RXUQDO�RI�
1HRQDWDO�3HULQDWDO�0HGLFLQH�� ���������������������
doi: KWWSV���GRL�RUJ���������130����������

���� (TXLSR� 0DWHUQLGDG� 6HJXUD� 6XEGLUHFFLyQ� GH� 3UH-
YHQFLyQ��9LJLODQFLD�\�&RQWURO�HQ�6DOXG�3~EOLFD� ,Q-
VWLWXWR� 1DFLRQDO� GH� 6DOXG�� 0RUWDOLGDG� 3HULQDWDO� \�
1HRQDWDO� 7DUGtD�� 3URWRFROR� GH� YLJLODQFLD� HQ� VDOXG�
S~EOLFD�����������S

���� 'HQQLQJ�7/��%KDWLD�$0��.DQH�$)��3DWHO�50��'HQ-
QLQJ�3:��3DWKRJHQHVLV�RI�1(&��5ROH�RI� WKH�LQQDWH�
DQG� DGDSWLYH� LPPXQH� UHVSRQVH�� 6HPLQDUV� LQ� 3HUL-
QDWRORJ\�� ������ ������������� GRL�� KWWSV���GRL�RU-
g/��������M�VHPSHUL�������������

�����+DFNDP� '�� &DSODQ� 0�� 1HFURWL]LQJ� HQWHURFROLWLV��
3DWKRSK\VLRORJ\�IURP�D�KLVWRULFDO�FRQWH[W��6HPLQDUV�
LQ�3HGLDWULF�6XUJHU\������������������GRL��KWWSV���GRL�
org/��������M�VHPSHGVXUJ�������������

�����/DX�3(��&UX]�60��2FDPSR�(&��1XWKDNNL�6��6W\OH�
&&�� /HH� 7&�� HW� DO�� 1HFURWL]LQJ� HQWHURFROLWLV� LQ�
patients with congenital heart disease: A single 
FHQWHU� H[SHULHQFH�� -RXUQDO� RI� 3HGLDWULF� 6XUJHU\��
�������������������� GRL�� KWWSV���GRL�RUJ���������M�
MSHGVXUJ�������������

�����'XFL�0��)DVFHWWL�)��0DUWD�/��(OHQD�(��0DULD�3��&DY-
LFFKLROR� (�� HW� DO�� 1HRQDWDO� LQGHSHQGHQW� SUHGLFWRUV�
RI� VHYHUH� 1(&�� 3HGLDWULF� 6XUJHU\� ,QWHUQDWLRQDO��
�������������������� GRL�� KWWSV���GRL�RUJ���������
V�����������������

�����/RSH]� 1/�� *RZGD� &�� %DFNHV� &+�� 1DQGL� '�� 5Q�
+0��)LFKWQHU�6��HW�DO��'LIIHUHQFHV� LQ�PLGWHUP�RXW-
comes in infants with hypoplastic left heart syn-
drome diagnosed with necrotizing enterocolitis: NP-
&4,&�GDWDEDVH�DQDO\VLV��&RQJHQLWDO�+HDUW�'LVHDVH��
�������������������� GRL�� KWWSV���GRL�RUJ���������
FKG�������

�����$JQRQL� $�� /D]DURV�$PHQGROD� &�� 1HFURWL]LQJ� HQ-
WHURFROLWLV�� &XUUHQW� FRQFHSWV� LQ� SUDFWLFH�� -RXUQDO�
RI� WKH�$PHULFDQ�$FDGHP\�RI�3K\VLFLDQ�$VVLVWDQWV��
������������������ GRL�� KWWSV���GRL�RUJ������������
-$$������������������I��

���� &DSODQ� 06�� )DQDURII�$�� 1HFURWL]LQJ��$� KLVWRULFDO�
SHUVSHFWLYH��6HPLQDUV�LQ�3HULQDWRORJ\���������������
���GRL��KWWSV���GRL�RUJ���������M�VHPSHUL�������������

���� 5LFK�%6��'ROJLQ�6(��1HFURWL]LQJ�(QWHURFROLWLV��3H-

https://doi.org/10.1016/j.ejogrb.2018.02.024
https://doi.org/10.1016/j.ejogrb.2018.02.024
https://doi.org/10.1186/s12887-017-0847-3
https://doi.org/10.1056/nejmra1005408
https://doi.org/10.1155/2018/7456857
https://doi.org/10.1155/2018/7456857
https://doi.org/10.12688/f1000research.6888.1
https://doi.org/10.1016/j.jped.2017.06.010
https://doi.org/10.1016/j.jped.2017.06.010
https://doi.org/10.1155/2018/7397659
https://doi.org/10.1097/MD.0000000000011739
https://doi.org/10.1055/s-0038-1636943
https://doi.org/10.1007/s11010-017-3135-5
https://doi.org/10.1016/j.jpedsurg.%202009.12.002
https://doi.org/10.1016/j.jpedsurg.%202009.12.002
https://doi.org/10.1016/j.pedneo.2016.04.002
https://doi.org/10.1016/j.pedneo.2016.04.002
https://doi.org/10.3233/NPM-16915130
https://doi.org/10.1053/j.semperi.2016.09.014
https://doi.org/10.1053/j.semperi.2016.09.014
https://doi.org/10.1053/j.sempedsurg.2017.11.003
https://doi.org/10.1053/j.sempedsurg.2017.11.003
https://doi.org/10.1016/j.jpedsurg.2018.02.014
https://doi.org/10.1016/j.jpedsurg.2018.02.014
https://doi.org/10.1007/s00383-018-4261-1
https://doi.org/10.1007/s00383-018-4261-1
https://doi.org/10.1111/chd.12602
https://doi.org/10.1111/chd.12602
https://doi.org/10.1097/01.JAA.0000521131.85173.f9
https://doi.org/10.1097/01.JAA.0000521131.85173.f9
https://doi.org/10.1053/j.semperi.2016.09.012


2IGVSXM^MRK�IRXIVSGSPMXMW��WSGMS�HIQSKVETLMG��GPMRMGEP�ERH�LMWXSTEXLSPSKMGEP�ƼRHMRKW�MR�E�WIVMIW�SJ�RISREXEP�EYXSTWMIW

50

GLDWULFV�LQ�5HYLHZ�����������������������GRL��https://
GRL�RUJ���������SLU�����������

�����:DWFKNR� -)�� %LOLUXELQ�,QGXFHG� 1HXURWR[LFLW\� LQ� WKH�
3UHWHUP�1HRQDWH��&OLQLFV�LQ�3HULQDWRORJ\���
�������������������GRL�� KWWSV���GRL�RUJ���������M�
FOS�������������

�����:DWFKNR�-)��0DLVHOV�0-��7KH�HQLJPD�RI�ORZ�ELOLUXELQ�
kernicterus in premature infants: why does it still oc-
FXU��DQG�LV�LW�SUHYHQWDEOH"�6HPLQDUV�LQ�3HULQDWRORJ\��
�������������������� GRL�� KWWSV���GRL�RUJ���������M�
VHPSHUL�������������

���� 3HUJHU� /�� 0XNKRSDGK\D\� '�� .RPLGDU� /�� :LJ-
JLQV�'RKOYLN�.��8GGLQ�01��%HHUDP�0��0DWHUQDO�
pre-eclampsia as a risk factor for necrotizing entero-
FROLWLV�� 7KH� -RXUQDO� RI�0DWHUQDO�)HWDO� 	� 1HRQDWDO�
0HGLFLQH������������������������GRL��KWWSV���GRL�RUJ
/������������������������������

https://doi.org/10.1542/pir.2017-0002
https://doi.org/10.1542/pir.2017-0002
https://doi.org/10.1016/j.clp.2016.01.007
https://doi.org/10.1016/j.clp.2016.01.007
https://doi.org/10.1053/j.semperi.2014.08.002
https://doi.org/10.1053/j.semperi.2014.08.002
https://doi.org/10.3109/14767058.2015.1076386
https://doi.org/10.3109/14767058.2015.1076386

