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A Model for Implementation and Sustainability of Urologic 

Services in the Developing World: Based on the 4-Year Experience 

of Knock Foundation Urologic Volunteers in Kenya and Ethiopia

AbstrAct

The purpose of the Knock Foundation initiative in sub-Saharan Africa, to date in Kenya and Ethiopia, is to bring 

PRGHUQ�XURORJLF�SURFHGXUHV��VSHFLoFDOO\�F\VWRVFRS\��WUDQVXUHWKUDO�UHVHFWLRQ�YDSRUL]DWLRQ�RI�WKH�SURVWDWH��DQG�
visual internal urethrotomy to an underserved population in a sustainable and therefore accessible fashion. 

The article describes in detail the 4-year effort of the Knock Foundation and its volunteers in bringing these 

procedures to previously underserved areas of Kenya and Ethiopia, teaching techniques to local physicians and 

building sustainable, if nascent, programs in urology at distinct institutions.
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D�PHGLFDO�PLVVLRQ� WULS� WR� 1\DQ]D� 3URYLQFLDO� *HQHUDO� +RVSLWDO�
�13*+�� >�@� LQ� .LVXPX�� .HQ\D� >�@�� 7KH� LQLWLDO� SXUSRVH� RI� WKDW�
mission was to provide urologic services to the surrounding 

population and much-needed supplies to the local hospital.

Kisumu is situated on the western edge of the country on the 

QRUWKHDVWHUQ�VKRUHV�RI�/DNH�9LFWRULD��ZLWK�LWV�YDVW�VXUIDFH�DUHD�
RI� ������� VTXDUH� NLORPHWHUV�� :LWK� DQ� HVWLPDWHG� SRSXODWLRQ�
RI� �������� >�@�� .LVXPX� LV� WKH� IDVWHVW� JURZLQJ� PHWURSROLV� LQ�
Kenya and has grown to become the principal administrative, 

FRPPXQLFDWLRQ��FRPPHUFLDO��DQG�LQGXVWULDO�FHQWHU�LQ�WKH�/DNH�
%DVLQ� UHJLRQ�� DQ� DUHD� WKDW� WUDYHUVHV� WKH� ZKROH� RI� 1\DQ]D��
western Rift Valley, and western provinces in Kenya. Kisumu 

has gradually become one of the poorest areas of Kenya. 

:KLOH�DEVROXWH�SRYHUW\�LQ�.HQ\D�LV�KLJK��DIIHFWLQJ�����RI�WKH�
population, Kisumu’s rate is estimated to be nearly double that 

oJXUH��)LIW\�WKUHH�SHUFHQW�RI�.LVXPX
V�SRSXODWLRQ�ODFN�UHOLDEOH�
DFFHVV�WR�IRRG��DV�FRPSDUHG�WR�����LQ�WKH�VHFRQG�ODUJHVW�FLW\��
0RPEDVD��DQG�RQO\����LQ�1DLUREL�>�@���8QHPSOR\PHQW�LV�KLJK�
������� ZLWK� DW� OHDVW� ���� RI� WKH� SRSXODWLRQ� HQJDJHG� LQ� WKH�
LQIRUPDO� VHFWRU� >�@�� ,Q� DGGLWLRQ�� .LVXPX
V� +,9�$,'6� LQIHFWLRQ�
UDWH�LV�DSSUR[LPDWHO\�����>�@�DQG�LW�KDV�D�KLJK�SUHYDOHQFH�RI�

PUrPOsE

7KH�SXUSRVH�RI�WKH�.QRFN�)RXQGDWLRQ�>�@��.QRFN��SURJUDP�LQ�
XURORJ\� LV� WR� EULQJ� PRGHUQ� XURORJLF� SURFHGXUHV�� VSHFLoFDOO\�
F\VWRVFRS\��WUDQVXUHWKUDO�UHVHFWLRQ�RI�WKH�SURVWDWH��7853���DQG�
YLVXDO�LQWHUQDO�XUHWKURWRP\��9,8��WR�DQ�XQGHUVHUYHG�SRSXODWLRQ�
in a sustainable fashion. 

bAcKGrOUND

,Q� ODWH� ������ WKH� .QRFN� )RXQGDWLRQ�� DFWLQJ� WKURXJK� �� RI� LWV�
IRXQGHUV� DQG�GLUHFWRUV�� )�� %UXFH�&RKHQ�DQG�'DYLG�*URVVPDQ��
contacted Susan Blaustein, director of the Millennium Cities 

,QLWLDWLYH�>�@��0&,��RI�WKH�(DUWK�,QVWLWXWH�RI�&ROXPELD�8QLYHUVLW\��
1HZ�<RUN��1HZ�<RUN��VHHNLQJ�LWV�KHOS�LQ�IDFLOLWDWLQJ�D�PHGLFDO�
PLVVLRQ� WR� RQH� RI� WKH� ��� PLOOHQQLXP� FLWLHV� ORFDWHG� LQ� VXE�
Saharan Africa. The MCI is, among other things, a facilitator for 

QRQJRYHUQPHQWDO� RUJDQL]DWLRQV� �1*2V�� YLD� WKH� HPSOR\PHQW�
of local representatives whose mission it is to serve as catalysts 

for change. Working in concert with MCI, its representative in 

.LVXPX�� .HQ\D�� %HOGLQD� 2SL\R�2PROR�� DQG� 8QLWHG� 7KHUDSLHV�
//&�>�@��87��RI�3DUN�5LGJH��,OOLQRLV��.QRFN�VXFFHVVIXOO\�VSRQVRUHG�
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oftentimes cancelled. Many people are unable to afford even 

these costs and must wait and save, in some cases for years 

in order to undergo a procedure. Fortunately, these costs are 

waived in emergencies. 

Prior to Knock’s arrival, the hospital possessed no urologic 

equipment beyond a limited array of Foley catheters and a single 

set of Van Buren sounds. Moreover, the dearth of equipment 

PHDQW� WKDW�ERWK� 7853�DQG� YLVXDO� LQWHUQDO� XUHWKURWRP\� �9,8��
ZHUH�XQDYDLODEOH��2XU�WHDP�IRXQG�SDWLHQWV� LQ�UHWHQWLRQ�IURP�
HLWKHU� %3+� RU� VWULFWXUH� GLVHDVH� ZLWK� VXSUDSXELF� WXEHV� WKDW�
KDG�EHHQ� LQ�SODFH� IRU�DOPRVW���\HDUV�� ,Q��� FDVH��D�JHQWOHPDQ�
had functioned without a change of tubing or a voiding trial 

IRU���\HDUV��:H�TXLFNO\�UHDOL]HG�WKDW�D�VLPSOH���ZHHN�PLVVLRQ�
would be little more than a Band-Aid and the goal of the 

mission evolved from the provision of limited services to one 

of building a urology service that would be useful long after 

our departure. Indeed the mission had evolved from that of 

MXVW�SHUIRUPLQJ�SURFHGXUHV�WR�EULQJLQJ��DQG� OHDYLQJ��HQRXJK�
equipment and training the general surgeons so they achieved 

D� OHYHO� RI� SURoFLHQF\� DQG� ZHUH� FDSDEOH� RI� SHUIRUPLQJ� VXFK�
procedures long after we departed.  

Consequently, Knock procured and donated functioning 

F\VWRVFRSLF�HTXLSPHQW�DQG�FUDIWHG�D�XURORJ\�FDUW�IRU�RUJDQL]HG�
instrument and consumable storage. An on-site C-arm was 

salvaged, repaired, and placed into use by Knock volunteer 

F\VWR�UDGLRORJ\� WHFK�� 5REHUW� :DGPDQ� WKDW� DOORZHG� IRU� WKH�
performance of retrograde pyelograms and passage of ureteral 

VWHQWV��.QRFN�WUDLQHG�RSHUDWLQJ�URRP��25��VWDII�LQ�WKH�FDUH�DQG�
use of the cystoscopic equipment, and taught and supervised 

surgeons in the performance of TURP, VIU, and both end-to-

HQG�DQG���VWDJH�XUHWKURSODVW\�

7KHVH�DFFRPSOLVKPHQWV�JHOOHG�GXULQJ�D�VHFRQG���ZHHN�PLVVLRQ�
LQ�������GXULQJ�ZKLFK�.QRFN�ZDV�DEOH�WR�SURYLGH�D�ELSRODU�7853�
device for use with sterile saline as well as the required training. 

Armed with knowledge gleaned from the prior mission to 

13*+�� DQG� RQFH� DJDLQ� XVLQJ� WKH� ORFDO�0&,� UHSUHVHQWDWLYH� DV�
a facilitator, Knock contacted Mekelle University in Mekelle, 

(WKLRSLD�>��@�WR�SODQ�PLVVLRQV�IRU������DQG������

(WKLRSLD��D� FRXQWU\�RI� VRPH����PLOOLRQ�SHRSOH�� LV� VHUYHG�E\�D�
PHUH� ��� XURORJLVWV� ZKR� KDYH� FRPSOHWHG� YDULRXV� VWDJHV� RI�
training, and possess variable and generally incomplete sets 

RI� F\VWRVFRSLF� HTXLSPHQW�� *XLGH�ZLUHV� DQG� VWHQWV� DUH� UDUH�
FRPPRGLWLHV��/LWKRWULSV\�LV�DYDLODEOH�RQO\�LQ�$GGLV�$EDED��ZKHQ�
WKH�PDFKLQH�LV�IXQFWLRQLQJ�>��@��

0HNHOOH�� DSSUR[LPDWHO\� ����PLOHV�QRUWK�RI�$GGLV�$EDED�� LV� D�
FLW\�RI�DSSUR[LPDWHO\���������SHRSOH��0HNHOOH�� WKH�FDSLWDO�RI�

PDODULD�DQG�RWKHU�LQIHFWLRXV�GLVHDVHV��/LNH�PDQ\�RWKHU�GLVHDVHV��
XURORJLF�GLVHDVH��LQFOXGLQJ�EHQLJQ�SURVWDWLF�K\SHUWURSK\��%3+��
DQG�XUHWKUDO�VWULFWXUH��86��GLVHDVH��DUH�QRW�XQFRPPRQ�GLVHDVH�
states, but have been undertreated due to a lack of trained 

personnel and access to cystoscopy.

An acute public health area need is for further medical training, 

SDUWLFXODUO\�LQ�VXE�VSHFLDOW\�DUHDV��LQFOXGLQJ�XURORJ\��2WKHU�WKDQ�
SHUKDSV�WDNLQJ�D���PRQWK�XURORJ\�FRXUVH�DW�.&0&�+RVSLWDO�LQ�
0RVKL��7DQ]DQLD��WKHUH�DUH�YHU\�IHZ�XURORJLVWV�WKDW�JR�WKURXJK�
the level of training found in the west. Following exhaustion 

of home remedies and the onset of urinary retention, available 

WKHUDS\� IRU� %3+� KDV� JHQHUDOO\� FRQVLVWHG� RI� SODFHPHQW� RI� D�
suprapubic tube followed by open prostatectomy performed, 

often incompletely and repeatedly, by general surgical staff.  

7UHDWPHQW�IRU�86�GLVHDVH�RIWHQ�FRQVLVWHG�RI�UDUH�GLODWLRQ�DQG�RU�
suprapubic tube placement. Urethroplasty of any kind has been 

an uncommonly attempted procedure due to lack of training. 

,Q�������WKH�FLW\�LWVHOI�ZDV�VHUYLFHG�E\�RQH�VROR�SULYDWH�SUDFWLFH�
XURORJLVW� :LOOLV� 2\HNR�� 0'�� $� *HQHUDO� VXUJHRQ� E\� WUDLQLQJ��
'U��2\HNR�WUDQVLWLRQHG�WR�XURORJ\�E\�YLUWXH�RI�VXFK�D���PRQWK�
residency at KCMC and functioned with a partial set of ACMI 

cystoscopic instruments, a resectoscope consisting of a single 

ZRYHQ����)U�VKHDWK��D�VROLWDU\����GHJUHH�OHQV��DQG���ORRS�ZKLFK�
KH�UHXVHG��3ULRU�WR�.QRFN
V�DUULYDO�KH�KDG�DFFRPSOLVKHG���7853�
RQ�KLV�RZQ��%HFDXVH�RI� WKH�DEVROXWH�XQDYDLODELOLW\�RI�*O\FLQH�
for irrigation, he was required to use sterile water. 

$Q� RIoFH� YLVLW� ZLWK� 'U�� 2\HNR� FRVW� WKH� HTXLYDOHQW� RI� DERXW�
�������LQ�DQ�HFRQRP\�ZKHUH�GDLO\�LQFRPH�LV�RIWHQ�LQ�WKH�UDQJH�
RI����WR����>��@��$�VLJQLoFDQW�SHUFHQWDJH�RI�WKH�SRSXODWLRQ�ZDV�
unable to afford this or any other service in the private sector 

and sought care via the public sector.

1\DQ]D� 3URYLQFLDO� *HQHUDO� +RVSLWDO� �13*+�� KDV� EHHQ� LQ�
H[LVWHQFH�IRU�PRUH�WKDQ�����\HDUV��6LQFH�WKHQ��LW�KDV�JURZQ�WR�
EHFRPH�WKH�UHIHUUDO�KRVSLWDO�IRU�WKH�SURYLQFH��VHUYLQJ�RYHU����
GLVWULFW�KRVSLWDOV�LQ�1\DQ]D�DQG�WKH�QHLJKERULQJ�GLVWULFWV�LQ�WKH�
ZHVWHUQ�SURYLQFH�DQG�1DQGL��,WV�SULQFLSDO�PDQGDWH�LV�WR�SURYLGH�
curative and preventative health services and to perform other 

VHUYLFHV�� DV� SURYLGHG� IRU� E\� WKH� .HQ\D� 0LQLVWU\� RI� +HDOWK��
,W� VHUYHV� D�SRSXODWLRQ�RI�PRUH� WKDQ���PLOOLRQ� LQ� ��SURYLQFHV��
1\DQ]D��:HVWHUQ�9DOOH\��DQG�5LIW�9DOOH\��$V�D�SXEOLFO\�IXQGHG�
hospital, patients are required to pay nominal fees for services, 

including radiologic services as well as operating room fees. 

Moreover, patients are required to purchase supplies that will 

be used for their elective surgeries from an outside pharmacy 

and bring these supplies to the operating room the day prior 

WR� WKH� VFKHGXOHG� VXUJHU\�� LI� WKH\� IDLO� WR� GR� VR� WKH� VXUJHU\� LV�
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the Tigray region, is one of the cities closest to the ports of 

'MLERXWL��ZKLFK�LV�XVHG�IRU�PRVW�RI�(WKLRSLD
V�LPSRUW�DQG�H[SRUW�
trade on the Red Sea. The city is located at the hub of a road 

system connecting all of the region's urban centers. 

7R� GDWH�� PLVVLRQV� WR� 0HNHOOH� KDYH� EHHQ� FRPSOHWHG� LQ� �����
DQG�������WKH������PLVVLRQ�ZDV�FRPSOHWHG�VKRUWO\�EHIRUH�WKLV�
writing. Knock Foundation urologists worked primarily at the 

XQLYHUVLW\
V� $\GDU� 5HIHUUDO� +RVSLWDO� EXW� DOVR� VSHQW� WLPH� DW�
0HNHOOH�+RVSLWDO�� WKH� HTXLYDOHQW� RI� D� SXEOLF� IDFLOLW\��0HNHOOH�
+RVSLWDO� ZDV� EXLOW� LQ� ����� WR� VHUYH� WKH� WKHQ�������� SHRSOH�
OLYLQJ�LQ�DQG�DURXQG�WKH�FLW\��6LQFH�WKHQ��WKHUH�KDV�EHHQ�D����
fold growth in the population. 

Although the hospital has made efforts to increase its service 

offerings in response to the rapid urban expansion and 

PRXQWLQJ� KHDOWK� QHHGV�� $\GHU� 5HIHUUDO� +RVSLWDO�� DIoOLDWHG�
with Mekelle University, seems to be the pre-eminent facility 

in the region. Indeed, many of the shortages of equipment 

DQG�VXSSOLHV� IRXQG�DW�0HNHOOH�+RVSLWDO�ZHUH�QRW� LQ�HYLGHQFH�
at Ayder. Moreover, the facility itself was better maintained.  

/HDUQLQJ� IURP� RXU� H[SHULHQFH� LQ� .HQ\D�� DQG� PXFK� OLNH� RXU�
second trip to Kenya, these missions mainly involved the training 

RI���JHQHUDO� VXUJHRQV� LQ� F\VWRVFRS\�� UHWURJUDGH�S\HORJUDSK\��
9,8�� DQG� 7853�%7�� ,Q� DGGLWLRQ�� .QRFN� DOVR� HQJDJHG� LQ� WKH�
supplementary training of a recent graduate of the nascent 

urologic residency program in Addis Ababa and provided 

IDLUO\�FRPSOHWH�LQVWUXPHQW�VHWV�IRU�$\GHU�5HIHUUDO�+RVSLWDO��WKH�
recently graduated urologist, and supplemented the instrument 

set of the private practice urologist in Mekelle. We believe this 

should enable the physicians and the facilities to perform the 

procedures outlined above for years to come. Moreover, we are 

setting up a process for semi- or as-needed consultation with 

RXU�(WKLRSLDQ�FRXQWHUSDUWV��2QH�RI�WKH�JHQHUDO�VXUJHRQV�.QRFN�
KHOSHG� WUDLQ� KDV� PDWULFXODWHG� LQ� WKH� QHZ� ��\HDU� UHVLGHQF\�
program in Addis Ababa, during which time he will be rotated 

periodically to the Ayder referral hospital.

DEscrIPtION Of thE PrOGrAm

The goal of the Knock missions is the sustainable delivery of 

urologic services to an underserved population. In the Knock 

model, Knock directors work through MCI to identify an MCI city 

with an underserved population, hospital facility, cooperative 

administration, and eager medical staff.  

Facilitated by the local MCI representative, arrangements are 

PDGH�IRU�DQ�DSSUR[LPDWHO\���ZHHN�VWD\�WR�SURYLGH�VXUJLFDO�DQG�
cystoscopic services by volunteer urologists, solicited through 

Knock’s relationship with physicians. 

During the preparation phase, Knock actively solicits the 

GRQDWLRQ�DQG�RU�SXUFKDVH�RI�VXSSOLHV��QRW� OLPLWHG�WR�XURORJLF�

XVH��DQG�HTXLSPHQW��LQ�SDUWLFXODU�QHZ�DQG�RU�XVHG�F\VWRVFRSLF�
equipment.      

Much of the equipment and supplies are shipped on ahead 

via container, a process which Knock discovered requires a 

minimum of 4 months to insure both timely arrival and customs 

clearance. This is a laborious process, which is unique to each 

country. Thus, the challenge is compounded when one considers 

WKDW�.QRFN�PRYHV�IURP�FRXQWU\�WR�FRXQWU\�HYHU\���\HDUV���

Selected equipment that can be transported by hand and 

is absolutely essential to the mission is usually transported 

by hand to ensure that even if the container is delayed, the 

primary purpose of the mission can continue unabated. 

During the mission, volunteer urologists, working in teams of 

��DQG�RFFXS\LQJ���RU���RI�WKH�VLWH
V�DYDLODEOH�RSHUDWLQJ�URRPV��
actively engage in open and endoscopic procedures and intensive 

teaching of staff general surgeons, residents, and medical 

students motivated to learn how to use cystoscopic equipment. 

The local surgeons are introduced to diagnostic cystoscopy, 

retrograde pyelography, stent placement, visual urethrotomy, 

7853�%7����VWDJH�XUHWKURSODVW\��HQG�WR�HQG�XUHWKURSODVW\�DQG�
WKH�XVH�RI�YDVFXODUL]HG�SHQLOH�pDSV��%\� WKH� FRQFOXVLRQ�RI� WKH�
oUVW���ZHHN�PLVVLRQ��WKH�ORFDO�VWDII�KDV�EHHQ�DEOH�WR�VXFFHVVIXOO\�
demonstrate use of the equipment in both diagnostically 

related cystoscopy and VIU with minimal supervision. Facility 

in TURP has not been so easily accomplished and has required 

D�VHFRQG�VLWH�YLVLW�LQ�HDFK�FDVH��2WKHU�OHVV�FRPPRQ�SURFHGXUHV�
include pyelo- or ureterolithotomy, cystolithotomy, radical 

nephrectomy and hypospadias repair, penile reconstruction, 

DQG�UHSDLU�RI���FDVH�RI�H[WURSK\��7DEOH����

*LYHQ� WKH� GHDUWK� RI� ORFDO� XURORJLFDO� VSHFLDOLVWV�� .QRFN� KDV�
made the decision to actively work with a limited number of 

local private urologists. It works with them by providing them 

with additional advanced training and also supplies them 

ZLWK�VSHFLDOL]HG�HTXLSPHQW�WR�EXWWUHVV�WKH�OLPLWHG�HTXLSPHQW�
currently at their disposal. The decision was made to support 

private practice physicians based upon the belief that they 

ultimately serve the targeted population as well. Knock and the 

physician volunteers maintain contact with the surgeons with 

ZKRP�ZH�ZRUN�WKURXJK�WKH�XVH�RI�H�PDLO�DQG�)DFHERRN�>��@������

$� VHFRQG� PLVVLRQ� WR� WKH� KRVW� FRXQWU\� DQG� IDFLOLW\�LHV�� LV�
undertaken the following year to solidify and continue 

KDQGV�RQ� WUDLQLQJ�� SDUWLFXODUO\� LQ� 7853�� KHOS� ZLWK� � GLIoFXOW��
recalcitrant cases, provide additional equipment with particular 

DWWHQWLRQ� WR� oOOLQJ� LQ� JDSV� LQ� HTXLSPHQW� GLVFRYHUHG� GXULQJ�
WKH�oUVW�PLVVLRQ�� DQG�� SHUKDSV�PRVW� LPSRUWDQWO\�� VROLGLI\� WKH�
interpersonal relationships that have developed between the 

visiting urologists and the host physicians, which will be further 

reinforced by continued contact via e-mail, social media, and 

video conferencing. 
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7DEOH����$�FKDUW�RI�SURFHGXUHV��

Procedures Done Kisumu Mekelle

Diagnostic cystoscopy �� ��

&\VWRVFRS\�UHWURJUDGH 6 �����XUHWHUDO�FDWKV�SODFHG�

VIU �� ������IDLOXUH�JRLQJ�RQ�WR�XUHWKURSODVW\�

7853�78,3 ����ELSRODU� ����PRVWO\�78,3�

TURBT �������FP� ���H[WHQVLYH�GLVHDVH�UHIHUUHG�WR�$GGLV�
$EDED�

2SHQ�SURVWDWHFWRP\ �����SRVWRS�GHDWK�GXH�WR�K\SRWKHUPLD� �

Radical nephrectomy �����:LOPV�WXPRU� �

Pyelolithotomy �����ELODWHUDO� �����XUHWHURFDO\FRVWRP\�

Cystolithotomy � �

Ureterolithotomy -- 4

3DWFK�pDS�XUHWKURSODVW\ � 6

End-to-end urethroplasty � �

Staged urethroplasty � �

Distal hypospadias � �

Midshaft hypospadias � �

Proximal hypospadias -- ���DGXOW�

8UHWKURFXWDQHRXV�oVWXOD �����SURVWDWR�UHFWDO� ���SRVW�FLUF�

Penile reconstruction -- �����HOHFWULFDO�EXUQ����SRVW�FLUF�DPSXWDWLRQ�

Extrophy repair � --

Epispadias repair � ���VLPSOH�FORVXUH�

2UFKLRSH[\ � --

Bilateral orchiectomy ���VXEFDSVXODU� ���VXEFDSVXODU�

+HUQLRUUKDSK\ � �

*DVWURVFKHVLV�FORVXUH � --

Mitrofanoff valve -- --

� GXH�WR�ODFN�RI�JO\FLQH�DQG�XVH�RI�ZDWHU�DV�LUULJDQW
� VHFRQGDU\�WR�DQ�R[�JRULQJ
� SDWLHQWV�GHFOLQHG�VLPSOH�RUFKLHFWRP\

During the intervening year and beyond the second mission 

Knock continues to collect both durable and disposable 

equipment to provide to the selected sites.

Program Requirements

v� ,GHQWLoFDWLRQ�RI�DQ�XQGHUVHUYHG�SRSXODWLRQ�
v� *HQHUDO�VXUJHRQV�ZLWK�D�GHVLUH�IRU�WUDLQLQJ
v� /RFDO�IDFLOLWDWRU

v� Cooperative hospital administration 

v� Urologic volunteer preceptors

v� $GHTXDWH�25� VXLWHV� WR� DOORZ� IRU�PXOWLSOH� WHDPV�� ,GHDOO\��
RQH� WHDP� WR�ZRUN� RQ� SDUWLFXODUO\� GLIoFXOW� FDVHV� ZKLOH� D�
VHFRQG� WHDP� RFFXSLHV� D� GLIIHUHQW� 25�� ZKLFK� LV� XVHG� IRU�
working with and training local surgeons

v�  At least two urologists per team, one for teaching and one 

for supervision and assistance

v� �&\VWR�UDGLRORJ\�WHFK
v� �(TXLSPHQW��LGHDOO\�IURP�D�VLQJOH�PDQXIDFWXUHU�������
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Program Follow-Up and Requirements for Sustainability

As discussed above, follow-up of the initial site visits has 

consisted primarily of a second visit to solidify Knock’s 

relationships, supplement equipment, and provide additional 

KDQGV�RQ�WUDLQLQJ��$�WKLUG�YLVLW�WR�13*+�LV�SODQQHG�IRU�$SULO�RI�
������,GHDOO\��YLVLWV�VKRXOG�FRQVLVW�RI�D�PRQWK�ORQJ�kURWDWLRQ�y�
but this has not proved to be logistically feasible given that 

the Knock team consists of actively practicing urologists. Knock 

volunteer urologists have been able to maintain contact with 

providers at both sites via e-mail and social media, including 

Facebook. and are in the process of making arrangements for 

video conferencing.

     

Knock believes long-term sustainability of a program like this is 

dependent upon a number of factors, including:

v� A fertile environment 

v� Training for both cystoscopists and technicians

v� 2QJRLQJ�WUDLQLQJ�DQG�HGXFDWLRQDO�RSSRUWXQLWLHV
v� 6XSSOHPHQWDWLRQ� RI� H[LVWLQJ� HTXLSPHQW� WR� oOO� JDSV� DQG�

build on existing equipment

v� 3URYLVLRQ�RI�QHZ�VSHFLDOL]HG�HTXLSPHQW�
v� 0HFKDQLVPV�IRU�UHSDLU�DQG�RU�UHSODFHPHQW�RI�HTXLSPHQW��

JRDOV�VHWWLQJ�IRUWK�ZLWK�VSHFLoFLW\�WKDW�FDQ�DQG�VKRXOG�EH�
accomplished, and what teaching should be undertaken

Translational Aspects of Program and Future Efforts

Knock believes the model of careful site selection, site visit, 

teaching, provision of equipment, and continuing education 

can serve as a blueprint for future efforts in accelerating 

permanent advancement in not only urologic care in the 

developing world but other disease states. 

     

)RU�LQVWDQFH��WKH�HTXLSPHQW�SURYLGHG�WR�$\GHU�5HIHUUDO�+RVSLWDO�
has proven instrumental in the development of a locally 

RSHUDWHG�oVWXOD�FOLQLF�RSHQHG�VKRUWO\�DIWHU�WKH�oUVW�.QRFN�VLWH�
visit. Further, the recent mission to Mekelle was coupled with 

D�YLVLW�E\�FXUHFHUYLFDOFDQFHU�RUJ��'LUHFWRU�3DWULFLD�*RUGRQ��0'��
>��@�WR�LPSOHPHQW�D�SURJUDP�RI�YLVXDO�FHUYLFDO�LQVSHFWLRQ�ZLWK�
DFHWLF�DFLG��9,$��>��@�IRU�+39�DQG�&,6�FRXSOHG�ZLWK�LPPHGLDWH�
treatment using cryotherapy for positive tests. Following the 

.QRFN�PRGHO��RQH�RI�WKH�DWWHQGLQJ�2%�*<1(�VWDII�DQG���QXUVHV�
were trained in VIA, equipment was delivered and installed, 

and a commitment was made to continue to supply light sources 

DQG�&2��EH\RQG�.QRFN
V�GHSDUWXUH��$V�RI�WKLV�ZULWLQJ��WKHUH�LV�
a new clinic in place, which inspects and treats anywhere from 

���WR����SDWLHQWV�SHU�GD\�

Cure Cervical Cancer is, in fact, planning to duplicate this effort 

v� Cystoscopic sheaths, lenses, bridges, biopsy forceps, 

grasping forceps, endoscopic scissors 

v� 8UHWKURWRPH��]HUR�GHJUHH�OHQV��FXWWLQJ�HOHPHQWV
v� Resectoscope Set, adaptors, cutting loops, Collins 

NQLIH��YDSRUL]DWLRQ�(OHFWURGHV��UROOHU�EDOO�HOHFWURGHV�
v� /LJKW�FRUGV��DGDSWRUV��OLJKW�VRXUFH
v� 9LGHR�HTXLSPHQW��LI�SRVVLEOH�
v� (OHFWULFDO�DGDSWRUV�DQG�VWHS�XS�WUDQVIRUPHU�V�
v� Cautery unit

v� 6WHULOL]DWLRQ�VRDNLQJ�WUD\V
v� C-arm 

v� Table adaptable for use in cystoscopy 

v� Stirrups

v� Supplies, including the following:

v� Stents

v� Wires

v� 2SHQ�HQGHG�FDWKHWHUV
v� Y tubing

v� Cords

v� ��ZD\�)ROH\�FDWKHWHUV

rEsULts

Kisumu

Results in Kisumu have been mixed due to the untimely death 

of our lead surgeon, Dr. Joseph Wayiwu. While diagnostic 

cystoscopy and VIU continue to be performed, despite the 

presence of bipolar equipment, the use of TURP has declined. 

)RUWXQDWHO\� 'U�� :LOOLV� 2\HNR� KDV� UHFHQWO\� DIoOLDWHG� ZLWK�
Maseno University Medical School and will be working at 

1\DQ]D�*HQHUDO�+RVSLWDO�LQ�WKH�'HSDUWPHQW�RI�6XUJHU\�DV�WKH�
staff urologist. Because of this a third trip to Kisumu has been 

SODQQHG� IRU� $SULO� RI� ����� LQ� FRQMXQFWLRQ� ZLWK� &XUH� &HUYLFDO�
&DQFHU�DQG�WKHLU�RUJDQL]DWLRQ�RI�D� VHH�DQG�WUHDW�FOLQLF�DW� WKH�
IDFLOLW\�LQ�RUGHU�WR�DVVLVW�'U��2\HNR
V�HIIRUWV�

Mekelle

5HVXOWV�LQ�0HNHOOH�KDYH�EHHQ�EHWWHU��&\VWRVFRS\��7853��PRVWO\�
78,3��� DQG�9,8� FRQWLQXH� WR�EH�SHUIRUPHG�RQ�D� UHJXODU�EDVLV��
The surgeons there have also accomplished ureteroscopy and 

are now more comfortable with and regularly engaged in 

the successful use of pyelolithotomy. Unfortunately, the exact 

numbers of procedures accomplished since our visits are not 

available to us. As previously mentioned, one of the surgeons 

ZH�WUDLQHG��'U��7VHJD\�*��<RKDQQHV�5HGD��KDV�PDWULFXODWHG�LQ�
WKH�QHZ���\HDU�UHVLGHQF\�LQ�XURORJ\�DW�WKH�UHIHUUDO�KRVSLWDO�LQ�
Addis Ababa. 
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��� Millennium Cities Initiative, the Earth Institute at Columbia 

8QLYHUVLW\�� ,QWHUFKXUFK� &HQWHU�� 6XLWH� ����� ���� 5LYHUVLGH�
'ULYH��1HZ�<RUN��1HZ�<RUN�������� ��������������� �PFL#
HL�FROXPELD�HGX���http://www.mci.ei.columbia.edu.

��� 8QLWHG� 7KHUDSLHV�� //&�� ������ :�� +LJJLQV� 5RDG�� 6XLWH�
����� 5RVHPRQW�� ,OOLQRLV� ������� ������ ��������� �IEFRKHQ#
XQLWHGWKHUDSLHV�FRP���http://www.unitedtherapies.com.

4. 1\DQ]D�3URYLQFLDO�*HQHUDO�+RVSLWDO�� 32�%R[������.LVXPX��
.HQ\D� ������� ������������� &KLHI� RI� 6WDII�� 'U�� -XOLDQD�
2WLHQR�

��� %RHUPHHVWHU��6����������k7KH�%HVW�RI�.HQ\D��������y�http://
www.kenyaview.com/kisumu.html.

6. �����SRSXODWLRQ�FHQVXV�

��� ��������k.LVXPX�8UEDQ�6HFWRU�3URoOH�y�81�+$%,7$7�

��� ��������k&LWLHV�'HYHORSPHQW�6WUDWHJLHV�IRU�,PSURYHG�8UEDQ�
(QYLURQPHQW�DQG�3RYHUW\�5HGXFWLRQ�y�81�+$%,7$7��

��� $PRUQNXO�� 3�� 9��� +�� 9DQGHQKRXGW�� HW� DO�� �������� k+,9�
Prevalence and Associated Risk Factors Among Individuals 

$JHG�������<HDUV�LQ�5XUDO�:HVWHUQ�.HQ\D�y�3/26�RUJ�

���� http://www.wageindicator.com.

���� 0HNHOOH�� (WKLRSLD�� �������� �3RWHQWLDO� 2SSRUWXQLWLHV� IRU�
,QYHVWRUV��� .30*� ,QWHUQDWLRQDO�� http://www.mekellecity.
com�� http://www.mu.edu.et�� http://www.wikitravel.org/
en/mekele.

���� 2Q�RXU�WULS�LQ�$SULO�������WKH�XURORJLVW�IURP�$GGLV�ZKR�KDG�
come to Mekelle to work with us informed us that the one 

functioning lithotripter in Addis had been out of service 

IRU�RYHU���\HDUV�

���� http://www.facebook.com.

���� http://curecervicalcancer.org/.

���� *DIoNLQ�� /�� HW� DO�� �������� �9LVXDO� LQVSHFWLRQ� ZLWK� DFHWLF�
DFLG� �9,$��� (YLGHQFH� WR� GDWH��$OOLDQFH� IRU� &HUYLFDO� &DQFHU�
3UHYHQWLRQ��$&&3���9LVXDO� LQVSHFWLRQ�ZLWK�DFHWLF�DFLG�DV�D�
cervical cancer test: accuracy validated using latent class 

DQDO\VLV���%DVLF�0HGLFDO�5HVHDUFK�0HWKRGRORJ\�������http://
www.biomedcentral.com/1471-2288/7/36.

at Knock’s original site in Kisumu, and as mentioned above 

.QRFN�KDV�SODQV�WR�SLJJ\EDFN�D�WKLUG�VLWH�YLVLW�WR�13*+�RQ�WR�
WKLV�SURMHFW�

cONcLUsION

In conclusion, Knock believes this model represents a blueprint 

IRU� WKH� IXWXUH� GLVVHPLQDWLRQ� RI�PRGHUQ� XURORJLF� �DQG� RWKHU��
care to the developing world in situations where there is a 

cooperative hospital administration and an environment where 

local physicians have both general surgical training and a desire 

to deliver basic urologic care to their patients. Knock also 

believes this model is translatable to other medical specialties 

given the necessary resources and dedication to appropriate 

follow-up.

fINANcIAL, rEsEArch, AND WrItING 
cONtrIbUtOrs

Funding was made possible by contributions to the Knock 

)RXQGDWLRQ��D����F�FRUSRUDWLRQ�DQG�E\�GRQDWLRQV�RI�WKH�WLPH�
and effort of the authors, all of whom were heavily involved 

LQ�WKH�SODQQLQJ�DQG�LPSOHPHQWDWLRQ�RI�WKH�SURMHFW��7KH�DUWLFOH�
was written by the corresponding author with editorial input 

primarily by Dr. Schacht and F. Bruce Cohen.

sPEcIAL thANKs

7KH� DGPLQLVWUDWLRQ�� SK\VLFLDQV�� DQG� QXUVHV� RI� �L�� 1\DQ]D�
3URYLQFLDO� *HQHUDO� +RVSLWDO�� �LL�� $\GHU� 5HIHUUDO� +RVSLWDO�� DQG�
�LLL��0HNHOOH� +RVSLWDO��:LOOLV� 2\HNR��0'� DQG� 'HGDQ�2JRQJD��
0'� RI� .LVXPX�� .HQ\D�� )DVLND� $PGHVDOHVLH�� 0'� DQG� 7VHJD\�
*��<RKDQQHV�5HGD��0'��RI�0HNHOOH�� (WKLRSLD�� %HOGLQD�2SL\R�
2PROR�DQG�$EHUDVK�$ED\�RI� WKH�0LOOHQQLXP�&LWLHV� ,QLWLDWLYH��
3DWULFLD�*RUGRQ��0'�DQG�-XG\�/DQHU�RI�&XUH�&HUYLFDO�&DQFHU�

IN mEmOrIAm

Joseph Wayiwu, MD of Kisumu, Kenya, an excellent surgeon, 

patient advocate, gentleman, and friend. 

rEfErENcEs

��� ��� .QRFN� )RXQGDWLRQ�� ������:LOEXU� $YHQXH�� 1RUWKULGJH��
&$� ������� ������ ��������� �LQIR#NQRFNIRXQGDWLRQ�RUJ���
http://www.knockfoundation.org.
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