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Introduction

<PV]TcXR�ATb^]P]RT�0]VX^VaP_Wh��<A0��bcdSXTb�WPeT�QTT]�eTah�RWP[[T]VX]V�

QTRPdbT�cWTh�ST_T]S�^]�bTeTaP[�bdQc[T�cTRW]X`dTb��cWPc�WPeT�SXaTRc�X]�dT]RT�^]�

cWT�UPX[daT�^a�bdRRTbb�^U�cWT�TgP\��1PbXR�aT`dXaT\T]cb�^U�WPaSfPaT�R^]
VdaPcX^]b�

bdRW�Pb�WXVW�
T[S�bcaT]VcW��_^fTaUd[�VaPSXT]cb��P]S�_WPbTS�PaaPh�R^X[b�PaT�]^c�T]^dVW�

c^�VdPaP]cTT�P�WXVW�`dP[Xch�<A0�TgP\��BdQ^_cX\P[�P]S�[^f�`dP[Xch�TgP\b�PaT�^UcT]�

cWT�aTbd[c�^U�X]P__a^_aXPcT�cX\X]V��XSTP[[h��X\PVT�PR`dXbXcX^]�Xb�_TaU^a\TS�fWT]�cWT�

R^]caPbc�Xb�Pc�Xcb�\PgX\d\�PacTaXP[�_TPZ�R^]RT]caPcX^]�X]�cWT�P]Pc^\h�^U�X]cTaTbc��

^a�_PcXT]c�X]PQX[Xch�c^�W^[S�QaTPcW��

Objective

C^�TgP\X]T�fWTcWTa�cWT�dbT�^U�cWT�0aaPh�B_PcXP[�BT]bXcXeXch�4]R^SX]V�CTRW]X`dT�

�0BB4C���P]S�CX\T�ATb^[eTS�8\PVX]V�^U�2^]caPbc�:X]TcXRB��CA82:B��cTRW]X`dTb�

X\_a^eT�cWT�`dP[Xch�^U�cW^aPR^PQS^\X]P[�P^acP�<A0��

Material and method

0�_a^b_TRcXeT�bcdSh�fPb�_TaU^a\TS�SdaX]V�3TRT\QTa�!��$�c^�<Ph�!��%�X]�

 &�_PcXT]cb�PVTS�$!�c^�'!�hTPab��PeTaPVT�%&�hTPab*�bTeT]�fTaT�UT\P[T�P]S�

 ��\P[T���0[[�bcdSXTb�fTaT�_TaU^a\TS�^]�P�BXV]P
®
�73� �$C�<A��64�7TP[cWRPaT��

<X[fPdZTT��F8���""�\C�VaPSXT]c��P]S� !��C�\�b�b[Tf�aPcT��dbX]V�cWT�'�RWP]]T[�

Q^Sh�R^X[��<TSaPS�B_TRcaXb
®
�B^[PaXb��?XccbQdaV��?0��X]YTRc^a�fPb�dbTS��CWT�S^bT�

^U�6PS^[X]Xd\��<PV]TeXbcP]��1PhTa�BRWTaX]V��fPb���!�\[�ZV�X]YTRcTS�Pc�P�aPcT�

^U� �$�\[�b��U^[[^fTS�Qh�P�!��\[��dbW�^U�]^a\P[�bP[X]T��CWT�bT`dT]RT�dbTS�fPb�

P�"3�CA82:B�fXcW�0BB4C��fXcW�P�b[XRT�cWXRZ]Tbb�^U�"���\\�c^�#���\\��P�!''g %��

\PcaXg��#��c^�#'�R\�5>E��%!�#�Z7i�ePaXPQ[T�QP]SfXScW��P]S� �=4G��8\PVT�

PbbTbb\T]c�fPb�PRR^\_[XbWTS�Qh�R^]bT]bdb�^U�cf^�aPSX^[^VXbcb�

Tg_TaXT]RTS�X]�<A0�

<A�0]VX̂ VaP_Wh�dbX]V�
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Figure 1.�ATR^]bcadRcX^]�X]�|E^[d\T�AT]STaX]V}�

EA��0]cTaX^a�eXTf��^U�cWT�P^acP�PaRW�ST\^]bcaPcX]V�

P]Tdahb\�Pc�cWT�T\TaVT]RT�^U�cWT�PQTaaP]c�aXVWc�

bdQR[PeXP]�PacTah�

0
[[
�8
\
P
V
T
b
�2
^
d
a
c
T
b
h
�^
U
�7
^
b
_
Xc
P
[�
2
T
]
c
a
^
�<
T
S
XR
^
�2
P
\
_
X]
P
b

B_TRcaXb�B^[PaXb�Xb�P�aTVXbcTaTS�caPST\PaZ�^U�<TSaPS��8]R�

Footnote

 ��<TSXRP[�APSX^[^VXbcb�Pc�cWT�7^b_XcP[�ETaP�2adi*

!���ATbXST]c�3^Rc^ab�^U�APSX^[^Vh�Pc�cWT�7^b_XcP[�ETaP�2adi�Pc�cWT�cX\T�

^U�cWT�bcdSh��

"��0SeP]RTS�0__[XRPcX^]�4]VX]TTa�^U�64�7TP[cWRPaT�X]�1aPiX[

#��2WXTU�^U�cWT�3T_Pac\T]c�^U�APSX^[^Vh�^U�cWT�7^b_XcP[�ETaP�2adi��
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Results

>_cX\P[�X\PVT�`dP[Xch�fPb�^QcPX]TS�X]� ����^U�cWT�bcdSXTb�� &�_PcXT]cb���CWT�

U^[[^fX]V�RWP]VTb�fTaT�STcTRcTS�X]�cWTbT� &�cTbcb)�cf^�cTbcb�fTaT�]^a\P[*�

^]T�bW^fTS�P]�P]Tdahb\�Pc�cWT�T\TaVT]RT�^U�cWT�PQTaaP]c�aXVWc�bdQR[PeXP]�

PacTah*�cf^�bcT]^bTb�Pc�cWT�T\TaVT]RT�^U�cWT�aT]P[�PacTah*�U^da�cW^aPR^PQS^\X]P[�

P]Tdahb\b*�P]S��TXVWc�cW^aPR^PQS^\X]P[�SXbbTRcX^]b��cf^�BcP]U^aS�ch_T�0�P]S�

bXg�ch_T�1���CWT�\^bc�ST\^]bcaPcXeT�RPbTb�PaT�bW^f]�X]�5XVdaTb� �c^�%��

Discussion

=Tf�cTRW]X`dTb��bdRW�Pb�_PaP[[T[�X\PVX]V�fXcW�0BB4C��_a^eXSTb�P�$���bRP]�cX\T�

aTSdRcX^]��fXcW�P�caPST�^UU�^U�#���bXV]P[�[^bb���P]S�CA82:B�<A0��fWXRW�PRWXTeTb�

P�WXVW�cT\_^aP[�aTb^[dcX^]�cWa^dVW�Z�b_PRT�bTV\T]c�bWPaX]V��WPeT�[TS�c^�P�

R^]bXSTaPQ[T�`dP[Xch�X\_a^eT\T]c�^U�cWTbT�TgP\b��

CWT�\PX]�PSeP]cPVT�^U�cWXb�]Tf�cTRW]X`dT�Xb�cWT�PQX[Xch�c^�PR`dXaT�TgP\b�fXcW�WXVW�

cT\_^aP[�aTb^[dcX^]�X]�cf^�bTR^]Sb�U^a�TPRW�"3�e^[d\T�c^�PRRdaPcT[h�ST\^]bcaPcT�

cWT�Sh]P\XRb�^U�Q[^^S��^f��CWdb��P�V^^S�RWPaPRcTaXiPcX^]�^U�cWT�aTP[�[d\T]�P]S�

cWT�UP[bT�[d\T]�PaT�PRWXTeTS�X]�P]�P^acXR�SXbbTRcX^]�bcdSh��CWT�aT�T]cah�^aX
RT�P]S�

cWT�aT[PcX^]�^U�cWT�cW^aPR^PQS^\X]P[�P^acP�\PX]�QaP]RWTb�fXcW�cWT�cadT�P]S�UP[bT�

[d\T]b�PaT�P[b^�PRRdaPcT[h�STcTRcTS��CWXb�RP_PQX[Xch�WPb�bXV]X
RP]c�X\_[XRPcX^]b�X]�

cWTaP_h�_[P]]X]V�

CWT�bcdSh�^U�P^acXR�P]Tdahb\b�fXcW^dc�P�SXbbTRcX^]�P[b^�QT]T
cb�Ua^\�cWXb�cTRW]X`dT��

CWT�cdaQd[T]RT�P]S�VT]TaP[[h�aTSdRTS��^f�b_TTS�fXcWX]�cWT�P]Tdahb\�RP]�[TPS�c^�

fTPZ�R^]caPbc�bXV]P[�SdaX]V�cWT�PacTaXP[�_WPbT�X]�cTbcb�fXcW�[^f�cT\_^aP[�aTb^[dcX^]��

CA82:B�<A0�fXcW�0BB4C�P[[^fb�R[X]XRXP]b�c^�_TaU^a\�bcdSXTb�X]�_PcXT]cb�d]PQ[T�c^�

\PX]cPX]�P_]TP��3dT�c^�Xcb�WXVW�cT\_^aP[�aTb^[dcX^]��aTb_XaPc^ah�\^eT\T]cb�S^�

]^c�X]cTaUTaT�fXcW�X\PVT�`dP[Xch��

Figure 3.�CA82:B�<A0�fXcW�0BB4C�fXcW�\d[cX_[T�

_WPbTb�^U�!�b�TPRW�X]�P�_PcXT]c�fXcW�BcP]U^aS�

ch_T�1�P^acXR�SXbbTRcX^]�^U�cWT�cW^aPR^PQS^\X]P[�

P^acP��=^cT�cWT�_aT\PcdaT�
[[X]V�^U�cWT�aTP[�[d\T]�

�aTS�Paa^f���CWT�UP[bT�[d\T]�bW^fb�aTca^VaPST�


[[X]V�Ua^\�cWT�SXbcP[�P^acP��VaTT]�Paa^f���CWTaT

Xb�P[b^�ST[PhTS�P]cTa^VaPST�
[[X]V�^U�cWT�X]XcXP[�

_^acX^]�^U�cWT�SXbbTRcX^]��Q[dT�Paa^f��

Figure 2.�CA82:B�<A0�fXcW�0BB4C��ATR^]bcadRcX^]�X]�EA��P]cTaX^a�eXTf��X]�P�_PcXT]c�fXcW�dcTaX]T�

PacTaX^eT]^db�
bcd[P��=^cT�cWT�S^\X]P]c�]dcaXcXeT�PacTah�X]�cWT�PacTaXP[�_WPbT��!0�Paa^f���8]�cWT�eT]^db�

_WPbT��SaPX]PVT�Xb�S^]T�Qh�cWT�aXVWc�^ePaXP]�eTX]��!1�Paa^f��

Figure 4.�CA82:B�<A0�fXcW�0BB4C�fXcW� $�_WPbTb�

^U�!�b�TPRW��ATR^]bcadRcX^]�X]�EA��P]cTaX^a�eXTf��

ST\^]bcaPcX]V�cWT�aTca^P^acXR�[TUc�aT]P[�eTX]�

2A 2B
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0SX[b^]�?aP]S �̂�<3��Xb�2WPXa\P]�^U�cWT�3T_Pac\T]c�

^U�3XPV]^bcXR�APSX^[^Vh�^U�7^b_XcP[�ETaP�2adi��7T�

R^\_[TcTS�WXb�UT[[^fbWX_�X]�3XPV]^bcXR�APSX^[^Vh�

Pc�<�3��0]STab^]�2P]RTa�2T]cTa��7^dbc^]��CTgPb�

P]S�Xb�RdaaT]c[h�cWT�BRXT]cX
R�3XaTRc^a�^U�cWT�

1aPiX[XP]�2^[[TVT�^U�APSX^[^Vh��21A���7Xb�PaTP�^U�

Tg_TacXbT�Xb�PQS^\X]P[�X\PVX]V�fXcW�P�_PacXRd[Pa�

T\_WPbXb�X]�da^aPSX^[^Vh�

3a��0SX[b^]�?aP]S^

3a��0[TgP]SaT�?Ta^]X�

1^aVTb

Figure 5.�ATR^]bcadRcX^]�X]�EA��P]cTaX^a�eXTf��ST\^]bcaPcTb�bcT]^bXb�^U�cWT�SXbcP[�P]Pbc^\^bXb�^U�cWT�

_a^bcWTbXb�^]�cWT�P^acXR�PaRW��SXbbTRcX^]�^U�cWT�STbRT]SX]V�cW^aPRXR�P^acP��0�U^RP[�SXbbTRcX^]�RP]�P[b^�

QT�]^cTS�PUUTRcX]V�cWT�RT[XPR�cad]Z�P]S�cWT�[TUc�aT]P[�PacTah��fWXRW�WPb�P�_bTdS^�P]Tdahb\�Pc�cWT�

T\TaVT]RT��$0���?^bcTaX^a�eXTf�ST\^]bcaPcTb�cWT�T\TaVT]RT�^U�cWT�X]cTaR^bcP[�PacTaXTb�Ua^\�cWT�

aTP[�[d\T]��$1��

Figure 6.�"3�B?6A�<A0�fXcW�0BB4C)� �_WPbT�^U�!��b�b\dSVX]V�^U�cWT�fP[[b�^U�cWT�\PY^a�eTbbT[b�P]S�

UPSX]V�^U�cWT�b\P[[Ta�RP[XQTa�eTbbT[b�PaT�SdT�c^�cWT�QaTPcWX]V�PacXUPRc��%0���CWXb�bP\T�_PcXT]c�WPS�P�

CA82:B�<A0�fXcW�0BB4C�Pc� $�_WPbTb�^U�!�b�TPRW��R^]caPbc�_TPZ�X]�cWT�PacTaXP[�_WPbT��bW^fX]V�^_cX\P[�

RWPaPRcTaXiPcX^]�^U�cWT�PQS^\X]P[�P^acP�P]S�Xcb�QaP]RWTb��%1��

CWT�SXbPSeP]cPVTb�PaT�Pbb^RXPcTS�fXcW�[^fTa�b_PcXP[�aTb^[dcX^]��R^\_PaTS�c^�cWT

"3�b_^X[TS�VaPSXT]c�TRW^��"3B?6A��<A0�cTRW]X`dT�fXcW�0BB4C��FT�bW^d[S�_^X]c�

^dc��W^fTeTa��cWPc�cWT�[PccTa�cTRW]X`dT�WPb�P]�PR`dXbXcX^]�cX\T�^U�P__a^gX\PcT[h�

!��b�_Ta�_WPbT��fWXRW�RWPaPRcTaXiTb�[^f�cT\_^aP[�aTb^[dcX^]�P]S�\PZTb�Xc�

bdbRT_cXQ[T�c^�QaTPcWX]V�PacXUPRcb��

Conclusion

"3�R^]caPbc�<A0�CA82:B�P]S�0BB4C�cTRW]X`dT�P[[^fb�WXVW�cT\_^aP[�aTb^[dcX^]�

X\PVT�PR`dXbXcX^]��CWXb�UPRc^a�_a^eXSTb�P�V^^S�P[cTa]PcXeT�U^a�X\PVX]V�_PcW^[^VXTb�

bdRW�Pb�P]Tdahb\b�P]S�SXbbTRcX^]b�^U�cWT�P^acP�P]S�Xb�X]SXRPcTS�U^a�_PcXT]cb�fW^�

PaT�d]PQ[T�c^�\PX]cPX]�P_]TP��

FXcW�cWT�PaaXeP[�^U�]Tf�Q^Sh�R^X[b�^UUTaX]V�P�VaTPcTa�]d\QTa�^U�RWP]]T[b�P]S�\^aT�

_^fTaUd[�X\PVT�aTR^]bcadRcX^]�T]VX]Tb��cWXb�<A0�\TcW^S�_a^\XbTb�c^�aTe^[dcX^]XiT�

ePbRd[Pa�bcdSXTb��P[[^fX]V�WXVW�cT\_^aP[�P]S�b_PcXP[�aTb^[dcX^]�bcdSXTb���

5A

6A

5B

6B

About the facility

Hospital Vera Cruz�fPb�U^d]STS�Qh�P�Va^d_�^U�

_WhbXRXP]b�X]� (#"�P]S�Xb�R^]bXSTaTS�^]T�^U�cWT�

QTbc�_aXePcT�W^b_XcP[b�X]�cWT�aTVX^]�^U�2P\_X]Pb��

BÊ^�?Pd[^��1aPiX[��CWT�W^b_XcP[�R^]cX]dTb�c^�Va^f�

aP_XS[h�Qh�_TaU^a\X]V�_a^RTSdaTb�X]�P[[�\TSXRP[�

b_TRXP[cXTb��CWT�W^b_XcP[{b�ST_Pac\T]c�^U�aPSX^[^Vh��

2T]ca^�APSX^[ÚVXR^�2P\_X]Pb��_TaU^a\b�Pa^d]S�

 ������aPSX^[^VXRP[�bcdSXTb�_Ta�\^]cW��X]R[dSX]V�

X]cTaeT]cX^]P[�aPSX^[^VXRP[�cTRW]X`dTb�

0[TgP]SaT�?Ta^]X�1^aVTb��<3��Xb�2WXTU�^U�cWT�

<PV]TcXR�ATb^]P]RT�3T_Pac\T]c�Pc�7^b_XcP[�

2T]ca^�<ÐSXR^�^U�2P\_X]Pb��BÊ^�?Pd[^��1aPiX[��

3a��1^aVTb�b_TRXP[XiTb�X]�1^Sh�P]S�2PaSX^ePbRd[Pa�

<PV]TcXR�ATb^]P]RT�P]S�f^aZb�X]�1^Sh�<A8�

aTbTPaRW��7T�R^\_[TcTS�X]cTa]PcX^]P[�UT[[^fbWX_b�

Pc�0SeP]RTS�2PaSX^ePbRd[Pa�8\PVX]V�fXcW�

BcTeT]�F^[UU��<3��?W3��X]�=Tf�H^aZ�P]S�P�

1^Sh�<A�UT[[^fbWX_�Pc�cWT�D]XeTabXch�^U�

2P[XU^a]XP�BP]�5aP]RXbR^�
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