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ABSTRACT
PURPOSE: To evaluate morphological changes of the gastric stump and not resected stomach mucosa after the completion of truncal 

vagotomy.

METHODS: (LJKW\�PDOH�:LVWDU�UDWV�ZHUH�GLYLGHG�LQWR�IRXU�JURXSV��&7��79��5<�DQG�5<79��,Q�&7�JURXS��DEGRPLQDO�YLVFHUD�ZHUH�
PDQLSXODWHG�DQG�WKH�DEGRPLQDO�FDYLW\�ZDV�FORVHG��LQ�79�YDJDO�WUXQNV�ZHUH�LVRODWHG�DQG�VHFWLRQHG��LQ�5<�D�SDUWLDO�5RX[�HQ�<�JDVWUHFWRP\�
ZDV�SHUIRUPHG�DQG�LQ�5<79�WKH�YDJDO�WUXQNV�ZHUH�VHFWLRQHG�DQG�D�SDUWLDO�5RX[�HQ�<�JDVWUHFWRP\�ZDV�SHUIRUPHG��$W�WKH���WK�ZHHN�
DIWHU�VXUJHU\��WKH�UDWV�ZHUH�HXWKDQL]HG��7KH�¿QGLQJV�ZHUH�VXEPLWWHG�WR�KLVWRORJLFDO�DQDO\VHV�
RESULTS: 1RQH�PDFURVFRSLF�RU�KLVWRORJLFDO�DOWHUDWLRQV�LQ�JURXSV�79�DQG�&7�ZDV�REVHUYHG��6SHFLPHQV�IURP�5<�DQG�5<79�JURXSV�
GLG�QRW�VKRZ�DOWHUDWLRQV�LQ�WKH�JDVWULF�VWXPS�PXFRVD��$W�WKH�MHMXQDO�VLGH�RI�WKH�JDVWURHQWHURVWRP\�ZH�IRXQG�VKDOORZ�XOFHUDWLYH�OHVLRQV�
DOZD\V�VLQJOH��ZHOO�GH¿QHG�DQG�ZLWK�YDULDEOH�GLDPHWHU���WR���PP��VL[�WLPHV�LQ�WKH�5<�JURXS�DQG�QRQH�LQ�WKH�5<79�JURXS��5<!5<79��
S ��������1HRSODVWLF�RU�SUHQHRSODVWLF�OHVLRQV�ZHUH�QRW�GLDJQRVHG�LQ�DOO�JURXSV�
CONCLUSION: Truncal vagotomy is a safe and non-carcinogenic method in not resected and partially resected stomach.
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Introduction

7UXQFDO� YDJRWRP\� LV� D� VXUJLFDO� WHFKQLTXH� VWLOO� XVHG�
QRZDGD\V� LQ� HOHFWLYH� DQG� HPHUJHQF\� VXUJLFDO� SURFHGXUHV���. For 

SDWLHQWV�SUHVHQWLQJ�ZLWK�FRPSOLFDWHG�SHSWLF�XOFHU�GLVHDVH�VXFK�DV�
SHUIRUDWLRQ�DQG��RU�KHPRUUKDJH�QRW�FRQWUROOHG�E\�HQGRVFRSLF�DQG�
FOLQLFDO� WUHDWPHQW�� WUXQFDO� YDJRWRP\� DVVRFLDWHG�ZLWK� D� GUDLQDJH�
SURFHGXUH� LV� D� IDVW� DQG� HIIHFWLYH� WUHDWPHQW�� 7KLV� WHFKQLTXH� FDQ�
DOVR�EH�XVHG� LQ� HOHFWLYH� VLWXDWLRQV� DV� D� FRPSOHPHQW� WR� UHGXFLQJ�
DFLG� LQ� GLVWDO� JDVWUHFWRPLHV� RU� ZKHQ� WKH� VXUJHRQ� FKRRVHV�
WKH� UHFRQVWUXFWLRQ� RI� DOLPHQWDU\� WUDFW� WKURXJK� D� 5RX[�HQ�<�
SDUWLDO� JDVWUHFWRP\�� ,Q� 5RX[�HQ�<� SURFHGXUH� WKHUH� LV� D� ULVN� RI�
SRVWRSHUDWLYH� GHYHORSPHQW� RI� DQDVWRPRWLF� XOFHUV� DW� MHMXQDO� VLGH�
RI� JDVWURHQWHURVWRP\�� FDXVHG� E\� GLYHUVLRQ� RI� ELOLRSDQFUHDWLF�
secretions from the gastroenterostomy and therefore damaging the 

EXIIHULQJ�RI�WKH�FKORU\GURSHSWLF�VHFUHWLRQ�SURGXFHG�E\�WKH�VWRPDFK�
UHPQDQW��0RUHRYHU��WUXQFDO�YDJRWRP\�KDV�EHHQ�LGHQWL¿HG�DV�D�ULVN�
factor for the development of gastric cancer in epidemiological 

DQG�H[SHULPHQWDO�VWXGLHV������7KH�PXFRVD�GHQHUYDWLRQ�ZRXOG�OHDG�
to a decrease in the gastric mucosa cell function, cytoprotection, 

and an increase in regeneration of immature cells8.

Methods

7KH� VWXG\� ZDV� GHYHORSHG� DIWHU� DSSURYDO� RI� WKH� (WKLFV�
&RPPLWWHH�RI�([SHULPHQWDO�5HVHDUFK�RI�81(63��3URWRFRO������
DQG�IROORZV�WKH�&RXQFLO�IRU�,QWHUQDWLRQDO�2UJDQL]DWLRQ�RI�0HGLFDO�
6FLHQFHV��&,206��HWKLFDO�FRGH�IRU�DQLPDO�H[SHULPHQWDWLRQ�

(LJKW\� PDOH� :LVWDU� UDWV� ZHLJKLQJ� DSSUR[LPDWHO\� ����
JUDPV�SURYLGHG�E\�WKH�&HQWUDO�$QLPDO�)DFLOLW\�RI�WKH�)DFXOW\�RI�
0HGLFLQH�RI�%RWXFDWX�ZHUH�XVHG��$QLPDOV��¿YH�LQ�QXPEHU�SHU�XQLW��
ZHUH�KRXVHG�LQ�SODVWLF�ER[HV�ZUDSSHG�LQ�URRP�ZLWK�VWHDP�H[KDXVW�
DLU�� DUWL¿FLDO� OLJKW� F\FOHV� RI� ��� KRXUV� DQG� URRP� WHPSHUDWXUH�
PDLQWDLQHG� DW� ��o&��7KH� DQLPDOV�ZHUH� RIIHUHG�ZDWHU�ad libitum 

DQG�VWDQGDUG�UDW�FKRZ��$IWHU�WKH�HQG�RI�WKH�DGDSWDWLRQ�SHULRG��WKH\�
ZHUH�GLYLGHG�LQ�IRXU�H[SHULPHQWDO�JURXSV�RI����UDWV�LQ�HDFK�JURXS��
DV�GHVFULEHG�

Control (CT): XQGHUZHQW� WR� ODSDURWRP\� DQG�
PDQLSXODWLRQ�RI�WKH�DEGRPLQDO�YLVFHUD�

Truncal vagotomy (TV):� XQGHUZHQW� WR� VHFWLRQ� RI� WKH�
DQWHULRU�DQG�SRVWHULRU�YDJDO�WUXQNV�

Roux-en-Y (RY): XQGHUZHQW�WR�UHVHFWLRQ�RI�KDOI�RI�WKH�
JODQGXODU�VWRPDFK�DQG�5RX[�HQ�<�JDVWURHQWHURVWRP\�

Roux-en-Y + Truncal Vagotomy (RYTV):�XQGHUZHQW�
WR� WKH� VDPH� VXUJLFDO� SURFHGXUH� RI� JURXS� 5<�� DGGLQJ� ELODWHUDO�
truncal vagotomy.

In all surgical procedures, animals received anesthesia 

E\� LQWUDSHULWRQHDO� LQMHFWLRQ�RI� VRGLXP�SHQWREDUELWDO� DW� D�GRVH�
RI� ��� PJ� �� NJ� ERG\� ZHLJKW��$FFHVV� WR� WKH� SHULWRQHDO� FDYLW\�
ZDV� REWDLQHG� E\� ODSDURWRP\� ZLWK� �� FP� ORQJ�� ,Q� &7� JURXS��
DEGRPLQDO� YLVFHUD� ZHUH� PDQLSXODWHG� DQG� WKH� DEGRPLQDO�
FDYLW\�ZDV�FORVHG�� ,Q�79�JURXS��YDJDO� WUXQNV�ZHUH�GLVVHFWHG��
LVRODWHG�DQG�VHFWLRQHG��,Q�5<�JURXS�GLVWDO�KDOI�RI�WKH�JODQGXODU�
VWRPDFK� ZDV� UHVHFWHG�� WKH� GXRGHQDO� VWXPS� ZDV� EXULHG�� 7KH�
JDVWURLQWHVWLQDO� WUDQVLW� ZDV� UHFRQVWLWXWHG� E\� D� 5RX[�HQ�<�
JDVWURHQWHURVWRP\� EHWZHHQ� WKH� SUR[LPDO� FXW� HGJH� RI� DIIHUHQW�
ORRS�DQG�WKH�HIIHUHQW�OLPE����FP�EHORZ�WKH�JDVWURHQWHURVWRP\��
5<79�JURXS�DQLPDOV�ZHUH� VXEMHFWHG� WR� D� FRPELQDWLRQ�RI� WKH�
SURFHGXUHV�SHUIRUPHG�LQ�5<�DQG�79�JURXSV��$OO�VXWXUHV�ZHUH�
GRQH�ZLWK�D�����SRO\SURS\OHQH��(WKLFRQ���7KH�OD\RXW�RI�VXUJLFDO�
procedures is illustrated in Figure 1.

FIGURE 1 - Schematic representation of the surgical procedures.

After the surgical procedure, the animals had access 

WR�ZDWHU�RQO\�RQ� WKH�¿UVW���K�SRVWRSHUDWLYHO\�� IUHHLQJ�XS�DFFHVV�
WR� IHHG� DIWHU� WKLV� SHULRG��7KH� FRQWURO� RI� ERG\�ZHLJKW�ZDV� GRQH�
ZHHNO\�LQ�WKH�PRUQLQJ�DQG�GHDWKV�UHFRUGHG��$W�WKH���WK�ZHHN�DIWHU�
VXUJHU\��WKH�UDWV�ZHUH�HXWKDQL]HG��7KH\�ZHUH�LQLWLDOO\�DQHVWKHWL]HG�
ZLWK�WKH�VDPH�PHWKRGRORJ\�XVHG�IRU�VXUJLFDO�SURFHGXUHV��7KURXJK�
VWHUQRWRP\�DQG�ODSDURWRP\�LQWUDFDYLWDU\�RUJDQV�ZHUH�FKHFNHG��WKH�
VWRPDFK�ZHUH�UHPRYHG��SKRWRJUDSKHG�DQG�¿[HG�LQ�����IRUPDOLQ�
IRU� ��K�� $IWHU� ¿[DWLRQ�� HDFK� VSHFLPHQ� ZDV� VHFWLRQHG� WKURXJK�
VXFFHVVLYH�ORQJLWXGLQDO�VHFWLRQV�LQFOXGLQJ�WKH�S\ORULF�DQG�R[\QWLF�
PXFRVD�DQG�VHSDUDWHO\�VTXDPRXV�HSLWKHOLXP��

$W�WKH�JDVWURHQWHURVWRP\��WKH�VHFWLRQV�ZHUH�SHUSHQGLFXODU�
to it one. We used conventional methods for the preparation of 

KLVWRORJLFDO�VOLGHV�VWDLQHG�E\�WKH�KHPDWR[\OLQ�HRVLQ��+LVWRSDWKRORJLFDO�
H[DPLQDWLRQ� ZDV� SHUIRUPHG� XVLQJ� DQ� RSWLFDO� PLFURVFRSH�� )RU� WKH�
VWDWLVWLFDO�DQDO\VLV�ZDV�DGMXVWHG�D�JHQHUDOL]HG�OLQHDU�PRGHO�DVVXPLQJ�
D�ELQRPLDO�GLVWULEXWLRQ�ZLWK�/2*,7�OLQN��'LIIHUHQFHV�ZHUH�FRQVLGHUHG�
VLJQL¿FDQW�ZKHQ�WKH�S������
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+LVWRORJLFDO� DQDO\VHV� RI� XOFHUDWHG� OHVLRQV� VKRZHG�
WKDW� WKH� ERWWRP�RI� WKH� OHVLRQV� FRQVLVWHG� RI� ¿EULQ� FUXVW�� YDULDEOH�
LQÀDPPDWRU\� LQ¿OWUDWH� DQG� SUROLIHUDWLRQ� RI� FROODJHQ��7KHUH�ZDV�
QR�FHOOXODU�DW\SLD� WR�VXJJHVW�PDOLJQDQF\��)LJXUH�����1RQH�RWKHU�
VLJQL¿FDQW�KLVWRORJLFDO�DOWHUDWLRQ�ZDV�REVHUYHG�LQ�DOO�JURXSV�

FIGURE 2 - 0DFURVFRSLF�DVSHFW�RI�WKH�VSHFLPV�IURP�5<79�DW�WKH���th 

ZHHN��$���8OFHUDWHG�OHVLRQ�ORFDWHG�LQ�WKH�MHMXQDO�VLGH�RI�JDVWURHQWHURVWRP\�
�EODFN�DUURZV��LQ�VSHFLPHQ�IURP�5<�DW�WKH���th�ZHHN��%���6T� �6TXDPRXV�
SRUWLRQ��*O� �*ODQGXODU�SRUWLRQ��-� �-HMXQXP�

A

B

Results

7KH�HIIHFWLYH�QXPEHU�RI�DQLPDOV�LQ�HDFK�JURXS�ZDV�&7� �
����79� �����5< ����DQG�5<79 �����3RVWRSHUDWLYH�FRPSOLFDWLRQV��
PDOQXWULWLRQ�DQG�LQWUD�DEGRPLQDO�DEVFHVVHV�ZHUH�WKH�FDXVHV�RI����
GHDWKV� UHFRUGHG� GXULQJ� WKH� H[SHULPHQW��7KH� H[DPLQDWLRQ� RI� WKH�
DEGRPLQDO�FDYLW\�UHYHDOHG�QR�VLJQL¿FDQW�FKDQJHV��

7KH�H[DPLQDWLRQ�RI�WKH�VXUJLFDO�VSHFLPHQV�RI�&7�DQG�79�
JURXSV�VKRZHG�QR�VLJQL¿FDQW�JURVV�OHVLRQV�LQ�ERWK�JODQGXODU�DQG�
VTXDPRXV�SRUWLRQ�RI�VWRPDFK�

7KH� PDFURVFRSLF� DSSHDUDQFH� RI� VSHFLPHQV� RI� WKH� 5<�
DQG� 5<79� JURXSV� GLG� QRW� VKRZ� DOWHUDWLRQV� LQ� WKH� VTXDPRXV�
portion and in the gastric stump mucosa. The general appearance 

RI�VSHFLPV�IURP�5<79�LV�LOOXVWUDWHG�LQ�)LJXUH��$��$W�WKH�MHMXQDO�
VLGH�RI�WKH�JDVWURHQWHURVWRP\�ZH�IRXQG��VKDOORZ�XOFHUDWLYH�OHVLRQV�
DOZD\V�VLQJOH��ZHOO�GH¿QHG��YDULDEOH�GLDPHWHU���WR���PP��VL[�WLPHV�
LQ� WKH�5<�JURXS�DQG�QRQH� LQ� WKH�5<79�JURXS��5<!5<79��S� �
���������)LJXUH��%���

FIGURE 3 - 8OFHUDWHG� OHVLRQ� LQ� WKH� MHMXQDO� VLGH�RI�JDVWURHQWHURVWRP\�
�EODFN�DUURZV��VKRZLQJ�SUROLIHUDWLRQ�RI�FROODJHQ�DQG�PLOG�LQÀDPPDWRU\�
SURFHVV���+	(�[����

Discussion

7KH� RQO\� VLJQL¿FDWLYH� GLIIHUHQFH� REVHUYHG� DPRQJ� WKH�
JURXSV�ZDV� WKH� RFFXUUHQFH� RI� XOFHUDWLYH� OHVLRQV� LQ� WKH� MHMXQDO�
VLGH� RI� WKH� JDVWURHQWHURVWRP\�� REVHUYHG� LQ� VL[� VSHFLPHQV�
RI� WKH�5<� JURXS��7KHVH� OHVLRQV�PD\� KDYH� EHHQ� FDXVHG� E\� WKH�
FRQWDFW� EHWZHHQ� FKORU\GURSHSWLF� VHFUHWLRQV�� SURGXFHG� LQ� WKH�
JDVWULF� VWXPS�� ZLWK� WKH� MHMXQDO� PXFRVD�� 5RX[�HQ�<� SURFHGXUH�
causes a decrease in the release of hormones such as secretin 

DQG�FKROHF\VWRNLQLQ� WKDW�� LQ� DGGLWLRQ� WR� VWLPXODWLQJ� WKH� UHOHDVH�
RI� SDQFUHDWLF� VHFUHWLRQ� DQG� JDOOEODGGHU� FRQWUDFWLRQ�� UHVXOWV� LQ�
LQKLELWLRQ� RI� JDVWULF� VHFUHWLRQ�����. Furthermore, in this type of 

surgery, the chlorydropeptic secretion produced in the gastric 

VWXPS�LV�QRW�EXIIHUHG�E\�WKH�QHXWUDOL]LQJ�HIIHFW�RI�ELOLRSDQFUHDWLF�
VHFUHWLRQV�� ZKLFK� WUDQVLWV� WKH� JDVWURHQWHURVWRP\�� DV� RFFXUV� LQ�
WKH�%LOOURWK�,,�JDVWUHFWRPLHV��7KH�WUXQFDO�YDJRWRP\�ZDV�SURYHG�
effective in preventing the development of gastroenterostomy 

XOFHUV�LQ�DQLPDOV�WKDW�XQGHUZHQW�5RX[�HQ�<�SDUWLDO�JDVWUHFWRP\��
3UHYLRXV� VWXGLHV� DOVR� VKRZHG� WKH� VDPH� UHVXOWV�����. A study 

FRPSDUHG�WKH�IUHTXHQF\�RI�DQDVWRPRWLF�XOFHUV�LQ�UDW¶V�VXEMHFWHG�
WR� SDUWLDO� 5RX[�HQ�<� JDVWUHFWRP\� ZLWK� RU� ZLWKRXW� WUXQFDO�
YDJRWRP\� DQG� REVHUYHG� WKDW� WKH� RFFXUUHQFH� RI� DQDVWRPRWLF�
XOFHUV�ZDV� VLJQL¿FDQWO\�KLJKHU� LQ� WKH�JURXS�ZLWKRXW� YDJRWRP\�
�������YHUVXV���������DIWHU�D�WHQ�PRQWKV�IROORZ�XS��. Another 
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VWXG\� LQ� SLJV� VXEPLWWHG� WR� D� 5RX[�HQ�<� JDVWUHFWRP\�� ZLWK� RU�
ZLWKRXW� WUXQFDO� YDJRWRP\�� REWDLQHG� D� ���� LQFLGHQFH� RI� XOFHUV�
LQ� WKH� QRQ�YDJRWRPL]HG� DQG� RQO\� ���� LQ� WKH� XQGHUZHQW� WR� D�
truncal vagotomy����,Q�WKH�SUHVHQW�VWXG\��LW�ZDV�QRW�REVHUYHG�WKH�
GHYHORSPHQW�RI�EHQLJQ�RU�PDOLJQDQW�SUROLIHUDWLYH�OHVLRQV�LQ�LQWDFW�
VWRPDFK� RU� JDVWULF� VWXPS�PXFRVD��+RZHYHU��ZH� FDQQRW� IDLO� WR�
mention that truncal vagotomy has the potential to facilitate the 

development of such lesions. Truncal vagotomy causes several 

FKDQJHV� LQ� JDVWULF� SK\VLRORJ\� VLQFH� LW� GHFUHDVHV� WKH� DELOLW\� RI�
the stomach to secrete hydrochloric acid causing an increase in 

LQWUDJDVWULF�S+�DQG�FRQVHTXHQWO\�WKH�IRUPDWLRQ�RI�FDUFLQRJHQLF�
N-nitroso compounds���� 79�PD\� DOVR� FKDQJH� WKH� SHUPHDELOLW\�
of the mucosa of the stomach due to decreased in secretion of 

QHXWUDO�PXFLQV�DQG�ORVH�RI�UHJXODWLRQ�RI�VXEPXFRVDO�EORRG�ÀRZ��
IDFLOLWDWLQJ� WKH� FRQWDFW� RI� WKH� 1�QLWURVR� FRPSRXQGV� ZLWK� WKH�
proliferative compartment of gastric epithelium��. 

Some epidemiological studies suggest that vagotomy 

FDQ� LQFUHDVH� WKH� ULVN� RI� JDVWULF� FDQFHU� GHYHORSPHQW�� ,Q� RQH�
RI� WKHP�� WKH� DXWKRUV� IRXQG� DQ� LQFUHDVH� ULVN� RI� JDVWULF� FDQFHU�
GHYHORSPHQW�����WLPHV�KLJKHU�WKDQ�H[SHFWHG�FRPSDULQJ�SDWLHQWV�
XQGHUZHQW� WR� D� YDJRWRP\� IRU� WUHDWPHQW� RI� SHSWLF� XOFHU� DQG�
controls����� ,Q� DQRWKHU� VWXG\��ZKLFK� H[DPLQHG� FDQFHU� LQFLGHQFH�
LQ� ������ SDWLHQWV� XQGHUJRLQJ� WR� D� JDVWULF� VXUJHU\� IRXQG� WKDW��
SDUWLFXODUO\�� WKH�YDJRWRPL]HG�KDG�D�VLJQL¿FDQWO\� LQFUHDVHG� ULVN�
RI� JDVWULF� FDQFHU� DQG� TXHVWLRQV� WKH� VDIHW\� RI� SURORQJHG� DFLG�
VXSSUHVVLRQ�WKURXJK�XVH�RI�LQKLELWRUV�RI�WKH�SURWRQ�SXPS17. Some 

H[SHULPHQWDO�VWXGLHV�DOVR�VXJJHVW�WKDW�YDJRWRP\�FDQ�UDLVH�WKH�ULVN�
RI�GHYHORSLQJ�JDVWULF�FDQFHU��LQ�RQH�VWXG\�WKH�DXWKRU�UHIHUV�WR�EH�
SRVVLEOH�WR�REWDLQLQJ�JDVWULF�FDQFHU�LQ�UDWV�VXEMHFWHG�WR�D�WUXQFDO�
YDJRWRP\� DQG� GUDLQDJH� SURFHGXUH�ZLWKRXW� XVLQJ� FDUFLQRJHQV���
LQ� DQRWKHU� VWXG\� ZDV� UHSRUWHG� WKDW� � YDJRWRP\� VLJQL¿FDQWO\�
LQFUHDVHV� WKH� LQFLGHQFH�DQG�QXPEHU�RI�JDVWULF�DGHQRFDUFLQRPD�
REWDLQHG� IURP� UDWV� WUHDWHG�ZLWK�011*7�� DQG�¿QDOO\�RQH� VWXG\�
UHSRUWV�WKDW��YDJRWRP\�DVVRFLDWHG�ZLWK�GXRGHQRJDVWULF�UHÀX[�LQ�
UDWV�WUHDWHG�ZLWK�011*�LQFUHDVHV�WKH�QXPEHU�RI�WXPRUV�REWDLQHG�
ZKHQ�FRPSDUHG�WR�GXRGHQRJDVWULF�UHÀX[�RQO\��DQG�EHOLHYH�WKDW�
denervation of the gastric mucosa not only leads to decreased 

RI� JDVWULF�PXFRVD� FHOO� IXQFWLRQ� DQG� � F\WRSURWHFWLRQ� EXW� LW� DOVR�
increases the regeneration of immature cells8,18.

Conclusion

Truncal vagotomy is a safe and effective method in 

not resected and partially resected stomach, since it prevents 

the development of anastomotic ulcers and does not causes the 

development of lesions considered preneoplastic or neoplastic.
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