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Factors Associated with Deep Surgical site Infection Following Spinal Surgery: a Pilot Study

Citation Network

By: Khan, ES (Khan, Ed S4)[1]; Kow, RY (Kow, Ren Yi)[Z];Arifin, KBBM (Arifin, Khairul Bariyyah Binti M.)[Z]; Komahen, C (Komahen, Colin)[Z] ; Low, CL
In Web of Science Core Collection
(Low, Chooi Leng)[31; Lim, BC (Lim, Bee Chiu)[4]

View Web of Science ResearcherID and ORCID 0

CUREUS Times Cited
Volume: 11 Issue: 4
Article Number: UNSP e4377
DOI: 10.7759/cureus.4377
Published: APR 32019

Document Type: Article 26

‘ Create Citation Alert

Cited References
Abstract

Introduction View Related Records

Surgical site infection (SSI) is the most common healthcare-related infection in surgical patients. Patients who have undergone spinal surgeries and have

contracted postoperative SSl face increased morbidity and mortality, which invariably leads to additional burden on the healthcare system and higher Use in Web of Science

costs. The risk factors for the increase in SSlin patients who have undergone spinal surgery have been investigated in numerous studies but no studies Web of Science Usage Count

have been performed in Malaysia. The aim of this pilot study is to determine the incidence and factors associated with deep SSls in patients that have

undergone spinal surgeries. 0 3
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This retrospective study includes all patients who underwent spinal surgeries at Tengku Ampuan Afzan Hospital, Kuantan, from 1 January 2016 to 31

December 2017. Patients with an active spinal infection, polytrauma, and open fractures were excluded from this study. Patient characteristics and
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laboratory investigations were extracted to determine the risk factors for deep SSI events. Associations between SSI and risk factors were analyzed with

Results .
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The univariate analysis indicated that fracture dislocation at the thoraco-lumbar junction (p=0.008) and a history of preoperative blood product
transfusion (p=0.003) were associated with deep SSI. Other factors such as age (p=0.162), gender (p=0.262), body mass index (p=0.215), smoking status
(0.272), number of vertebrae involved in the surgery (p=0.837), spinal cord involvement (p=0.259), postoperative hemoglobin reduction (p=0.816), and
preoperative white blood cell count (p=0.278) were not associated with deep SSI.

Conclusions
This pilot study highlights the factors associated with deep SSI in spinal surgeries. A larger study is needed to further confirm these findings.

Keywords
Author Keywords: surgical site infections; spinal surgery; postoperative infection; thoraco-lumbar; orthopaedic surgery
KeyWords Plus: RISK-FACTORS; FUSION; OUTCOMES

Author Information
Reprint Address: Kow, RY (reprint author)

Hosp Tengku Ampuan Afzan, Orthopaed, Kuantan, Malaysia.
Addresses:
+ [1]IntIslamic Univ Malaysia, Orthopaed, Kuantan, Malaysia
[2] Hosp Tengku Ampuan Afzan, Orthopaed, Kuantan, Malaysia
[ 3] Hosp Tengku Ampuan Afzan, Radiol, Kuantan, Malaysia

[4] Hosp Tengku Ampuan Afzan, Clin Res Ctr, Kuantan, Pahang, Malaysia

E-mail Addresses: renyi_kow@hotmail.com

Publisher
CUREUS INC, PO BOX 61002, PALO ALTO, CA 94306 USA

Categories / Classification
Research Areas: General & Internal Medicine

Web of Science Categories: Medicine, General & Internal

See more data fields

4 10f1 P


http://apps.webofknowledge.com.ezproxy.um.edu.my/home.do?SID=F2UttxBryGyCDH4NM4a
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=F2UttxBryGyCDH4NM4a&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=25642669
javascript:sup_focus('addressWOS:000463375800007-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=F2UttxBryGyCDH4NM4a&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=29908247
javascript:sup_focus('addressWOS:000463375800007-2')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=F2UttxBryGyCDH4NM4a&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=33537589
javascript:sup_focus('addressWOS:000463375800007-2')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=F2UttxBryGyCDH4NM4a&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=32854138
javascript:sup_focus('addressWOS:000463375800007-2')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=F2UttxBryGyCDH4NM4a&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=29893534
javascript:sup_focus('addressWOS:000463375800007-3')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=F2UttxBryGyCDH4NM4a&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=18938128
javascript:sup_focus('addressWOS:000463375800007-4')
javascript:hide_show('show_resc_blurb', 'inline');hide_show('show_resc_blurb_link', 'none');hide_show('hide_resc_blurb_link', 'inline')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F2UttxBryGyCDH4NM4a&field=TS&value=surgical+site+infections&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F2UttxBryGyCDH4NM4a&field=TS&value=spinal+surgery&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F2UttxBryGyCDH4NM4a&field=TS&value=postoperative+infection&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F2UttxBryGyCDH4NM4a&field=TS&value=thoraco-lumbar&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F2UttxBryGyCDH4NM4a&field=TS&value=orthopaedic+surgery&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F2UttxBryGyCDH4NM4a&field=TS&value=RISK-FACTORS&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F2UttxBryGyCDH4NM4a&field=TS&value=FUSION&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F2UttxBryGyCDH4NM4a&field=TS&value=OUTCOMES&uncondQuotes=true
javascript:hide_show('research_pref_org_exp_link_1', 'inline');hide_show('show_research_pref_org_exp_link_1', 'none');hide_show('hide_research_pref_org_exp_link_1', 'inline')
mailto:renyi_kow@hotmail.com
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=Wos1pAlertingPCTAdd&product=WOS&SID=F2UttxBryGyCDH4NM4a&component=pct&forwardTo=None&qid=28&doc=1&colName=WOS&num_cited=0');
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d28%26log_event%3dyes%26product%3dWOS%26SID%3dF2UttxBryGyCDH4NM4a%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000463375800007&search_mode=CitedRefList&SID=F2UttxBryGyCDH4NM4a&parentProduct=WOS&parentQid=28&parentDoc=1&recid=WOS:000463375800007&PREC_REFCOUNT=26&fromRightPanel=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d28%26log_event%3dyes%26product%3dWOS%26SID%3dF2UttxBryGyCDH4NM4a%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000463375800007&parentProduct=WOS&parentQid=28&search_mode=RelatedRecords&SID=F2UttxBryGyCDH4NM4a&parentDoc=1
javascript:;
javascript: void(0)
javascript: void('Next Page')
javascript:;
javascript: void('InCites')
javascript: void('JCR')
javascript: void('ESI')
javascript: void('EndNote')
javascript: void('PUBLONS')
https://kopernio.com/?utm_source=WOS_home&utm_medium=web&utm_campaign=kopernio_wos_product&ref=wos
https://mjl-clarivate-com.ezproxy.um.edu.my/home
javascript:void(0);
javascript:void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_CombineSearches_input.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CombineSearches
http://apps.webofknowledge.com.ezproxy.um.edu.my/ViewMarkedList.do?action=Search&product=WOS&SID=F2UttxBryGyCDH4NM4a&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:;
javascript:void('Links');
javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_GeneralSearch_input.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=GeneralSearch
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&search_mode=GeneralSearch&qid=28&SID=F2UttxBryGyCDH4NM4a&page=

Cited References: 26

Showing 26 of 26 View Allin Cited References page (from Web of Science Core Collection)

1. Body massindex and risk of surgical site infection following spine surgery: a meta-analysis Times Cited: 46
By: Abdallah, Dima Y.; Jadaan, Mutaz M.; McCabe, John P.
EUROPEAN SPINE JOURNAL Volume: 22 Issue: 12 Pages: 2800-2809 Published: DEC 2013

2. Diabetes and early postoperative outcomes following lumbar fusion Times Cited: 102
By: Browne, James A.; Cook, Chad; Pietrobon, Ricardo; et al.
SPINE Volume: 32 Issue:20 Pages:2214-2219 Published: SEP 152007

3. Impact of obesity on lumbar spinal surgery outcomes Times Cited: 15
By: Cao, Junming; Kong, Lingde; Meng, Fantao; et al.
JOURNAL OF CLINICAL NEUROSCIENCE Volume: 28 Pages: 1-6 Published: JUN 2016

4. Deep-wound and organ-space infection after surgery for degenerative spine disease: an analysis from 2006 to 2012 Times Cited: 20
By: De la Garza-Ramos, Rafael; Abt, Nicholas B.; Kerezoudis, Panagiotis; et al.
NEUROLOGICAL RESEARCH Volume: 38 Issue:2 Pages: 117-123 Published: 2016

5. Intraoperative Vancomycin Use in Spinal Surgery Single Institution Experience and Microbial Trends Times Cited: 57
By: Ghobrial, George M.; Thakkar, Vismay; Andrews, Edward; et al.
SPINE Volume: 39 Issue:7 Pages: 550-555 Published: APR 12014

©

6. Risk Factors for Surgical Site Infections Following Adult Spine Operations Times Cited:
By: Haleem, Ambar; Chiang, Hsiu-Yin; Vodela, Ravindhar; et al.
INFECTION CONTROL AND HOSPITAL EPIDEMIOLOGY Volume: 37 Issue: 12 Pages: 1458-1467 Published: DEC 2016

7. Aprospective study of outcomes, Healthcare resource utilization, and costs associated with postoperative nosocomial infections Times Cited: 86
By: Herwaldt, Loreen A.; Cullen, Joseph J.; Scholz, David; et al.
INFECTION CONTROL AND HOSPITAL EPIDEMIOLOGY Volume: 27 Issue: 12 Pages: 1291-1298 Published: DEC 2006

8. High preoperative hemoglobin Alc is a risk factor for surgical site infection after posterior thoracic and lumbar spinal instrumentation surgery Times Cited: 50
By: Hikata, Tomohiro; lwanami, Akio; Hosogane, Naobumi; et al.
JOURNAL OF ORTHOPAEDIC SCIENCE Volume: 19 Issue:2 Pages: 223-228 Published: MAR 2014

9. External validation of a prediction mode for surgical site infection after thoracolumbar spine surgery in a Western European cohort Times Cited: 6
By: Janssen, Daniel M. C.; van Kuijk, Sander M. J.; d'aumerie, Boudewijn B.; et al.
JOURNAL OF ORTHOPAEDIC SURGERY AND RESEARCH Volume: 13  Article Number: 114 Published: MAY 16 2018

10. Smoking and Risk of Surgical Site Infection after Spinal Surgery: A Systematic Review and Meta-Analysis Times Cited: 8
By: Kong, Lingde; Liu, Zhao; Meng, Fei; et al.
SURGICAL INFECTIONS Volume: 18 Issue:2 Pages: 206-214 Published: FEB-MAR 2017

11. Risk Factors for Postoperative Infection Following Posterior Lumbar Instrumented Arthrodesis Times Cited: 121
By: Koutsoumbelis, Stelios; Hughes, Alexander P.; Girardi, Federico P.; et al.
JOURNAL OF BONE AND JOINT SURGERY-AMERICAN VOLUME Volume: 93A Issue: 17 Pages: 1627-1633 Published: SEP 7 2011

12.  Preoperative Predictors of Spinal Infection within the National Surgical Quality Inpatient Database Times Cited: 37
By: Lieber, Bryan; Han, ByoungJun; Strom, Russell G.; et al.
WORLD NEUROSURGERY Volume: 89 Pages: 517-524 Published: MAY 2016

13.  Early surgical site infections in adult spinal trauma: A prospective, multicentre study of infection rates and risk factors Times Cited: 23
By: Lonjon, G.; Dauzac, C.; Fourniols, E.; et al.
Group Author(s): French Orthopaedic Surg Traumatolo
ORTHOPAEDICS & TRAUMATOLOGY-SURGERY & RESEARCH Volume: 98 Issue: 7 Pages: 788-794 Published: NOV 2012

14.  Risk factors for surgical site infection in spinal surgery Times Cited: 270
By: Olsen, MA; Mayfield, J; Lauryssen, C; et al.
JOURNAL OF NEUROSURGERY Volume: 98 Issue:2 Supplement: S Pages: 149-155 Published: MAR 2003

15.  Risk factors for surgical site infection following orthopaedic spinal operations Times Cited: 406

By: Olsen, Margaret A.; Nepple, Jeffrey J.; Riew, Daniel; et al.
JOURNAL OF BONE AND JOINT SURGERY-AMERICAN VOLUME Volume: 90A Issue: 1 Pages: 62-69 Published: JAN 2008

16. Obesity and spine surgery: relation to perioperative complications Times Cited: 239


http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=28&parentDoc=1&qid=29&SID=F2UttxBryGyCDH4NM4a&colName=WOS&page=1
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitedFullRecord&isickref=WOS:000327899100016
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitingArticles&parentProduct=WOS&parentQid=29&parentDoc=1&REFID=461977013&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitedFullRecord&isickref=WOS:000249580300010
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitingArticles&parentProduct=WOS&parentQid=29&parentDoc=2&REFID=78520777&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitedFullRecord&isickref=WOS:000376714500001
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitingArticles&parentProduct=WOS&parentQid=29&parentDoc=3&REFID=510422957&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitedFullRecord&isickref=WOS:000375152400005
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitingArticles&parentProduct=WOS&parentQid=29&parentDoc=4&REFID=508867397&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitedFullRecord&isickref=WOS:000337419100012
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitingArticles&parentProduct=WOS&parentQid=29&parentDoc=5&REFID=468417308&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitedFullRecord&isickref=WOS:000390351900010
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitingArticles&parentProduct=WOS&parentQid=29&parentDoc=6&REFID=522424051&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitedFullRecord&isickref=WOS:000249084600002
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitingArticles&parentProduct=WOS&parentQid=29&parentDoc=7&REFID=77910663&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitedFullRecord&isickref=WOS:000333129600005
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitingArticles&parentProduct=WOS&parentQid=29&parentDoc=8&REFID=468393073&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitedFullRecord&isickref=WOS:000432259100005
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitingArticles&parentProduct=WOS&parentQid=29&parentDoc=9&REFID=560731767&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitedFullRecord&isickref=WOS:000394500600020
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitingArticles&parentProduct=WOS&parentQid=29&parentDoc=10&REFID=525411406&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitedFullRecord&isickref=WOS:000294702900008
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitingArticles&parentProduct=WOS&parentQid=29&parentDoc=11&REFID=422482636&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitedFullRecord&isickref=WOS:000376448700068
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitingArticles&parentProduct=WOS&parentQid=29&parentDoc=12&REFID=510441720&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitedFullRecord&isickref=WOS:000310648800008
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitingArticles&parentProduct=WOS&parentQid=29&parentDoc=13&REFID=440989091&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitedFullRecord&isickref=WOS:000181596400007
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitingArticles&parentProduct=WOS&parentQid=29&parentDoc=14&REFID=428755&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitedFullRecord&isickref=WOS:000252313400008
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitingArticles&parentProduct=WOS&parentQid=29&parentDoc=15&REFID=84292074&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitedFullRecord&isickref=WOS:000245341900001
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitingArticles&parentProduct=WOS&parentQid=29&parentDoc=16&REFID=580037266&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

By: Patel, Nimesh; Bagan, Bradley; Vadera, Sumeet; et al.
JOURNAL OF NEUROSURGERY-SPINE Volume: 6 Issue: 4 Pages: 291-297 Published: APR 2007

Perioperative outcomes of anterior lumbar surgery in obese versus non-obese patients
By: Peng, Chan W. B.; Bendo, John A.; Goldstein, Jeffrey A,; et al.
SPINE JOURNAL Volume: 9 Issue:9 Pages: 715-720 Published: SEP 2009

Risk Factors for Surgical Site Infections Following Spinal Fusion Procedures: A Case-Control Study
By: Rao, Shilpa B.; Vasquez, Gustavo; Harrop, James; et al.
CLINICAL INFECTIOUS DISEASES Volume: 53 Issue: 7 Pages: 686-692 Published: OCT 12011

Risk factors for deep surgical site infections after spinal fusion
By: Schimmel, J. J. P.; Horsting, P. P.; de Kleuver, M.; et al.
EUROPEAN SPINE JOURNAL Volume: 19 Issue: 10 Pages: 1711-1719 Published: OCT 2010

Risk factors for surgical site infection after posterior cervical spine surgery: an analysis of 5,441 patients from the ACS NSQIP 2005-2012
By: Sebastian, Arjun; Huddleston, Paul, Ill; Kakar, Sanjeev; et al.
SPINE JOURNAL Volume: 16 Issue: 4 Pages: 504-509 Published: APR 2016

Decreased Risk of Wound Infection After Posterior Cervical Fusion With Routine Local Application of Vancomycin Powder
By: Strom, Russell G.; Pacione, Donato; Kalhorn, Stephen P.; et al.
SPINE Volume: 38 Issue: 12 Pages: 991-994 Published: MAY 20 2013

Intrawound Application of Vancomycin for Prophylaxis in Instrumented Thoracolumbar Fusions Efficacy, Drug Levels, and Patient Outcomes
By: Sweet, Fred A.; Roh, Michael; Sliva, Christopher
SPINE Volume: 36 Issue:24 Pages: 2084-2088 Published: NOV 152011

Reducing Surgical Site Infection in Spinal Surgery With Betadine Irrigation and Intrawound Vancomycin Powder
By: Tomov, Marko; Mitsunaga, Lance; Durbin-Johnson, Blythe; et al.
SPINE Volume: 40 Issue:7 Pages:491-499 Published: APR 12015

Risk Factors for Postoperative Spinal Wound Infections After Spinal Decompression and Fusion Surgeries
By: Veeravagu, Anand; Patil, Chirag G.; Lad, Shivanand P; et al.
SPINE Volume: 34 Issue: 17 Pages: 1869-1872 Published: AUG 12009

Risk Factors for Surgical Site Infections Following Neurosurgical Spinal Fusion Operations: A Case Control Study
By: Walsh, Thomas L.; Querry, Ashley M.; McCool, Sheila; et al.
INFECTION CONTROL AND HOSPITAL EPIDEMIOLOGY Volume: 38 Issue: 3 Pages: 340-347 Published: MAR 2017

Efficacy of debridement, antibiotic therapy and implant retention within three months during postoperative instrumented spine infections
By: Wille, Heidi; Dauchy, Frederic-Antoine; Desclaux, Arnaud; et al.
INFECTIOUS DISEASES Volume: 49 Issue: 4 Pages: 261-267 Published: 2017

Showing 26 of 26 View Allin Cited References page

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

)

w


http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitedFullRecord&isickref=WOS:000269771300002
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitingArticles&parentProduct=WOS&parentQid=29&parentDoc=17&REFID=274347254&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitedFullRecord&isickref=WOS:000294498200016
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitingArticles&parentProduct=WOS&parentQid=29&parentDoc=18&REFID=422045956&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitedFullRecord&isickref=WOS:000282825800013
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitingArticles&parentProduct=WOS&parentQid=29&parentDoc=19&REFID=338586423&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitedFullRecord&isickref=WOS:000376448000033
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitingArticles&parentProduct=WOS&parentQid=29&parentDoc=20&REFID=510437795&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitedFullRecord&isickref=WOS:000319261800014
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitingArticles&parentProduct=WOS&parentQid=29&parentDoc=21&REFID=452303423&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitedFullRecord&isickref=WOS:000296710000021
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitingArticles&parentProduct=WOS&parentQid=29&parentDoc=22&REFID=410619788&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitedFullRecord&isickref=WOS:000351882500020
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitingArticles&parentProduct=WOS&parentQid=29&parentDoc=23&REFID=484572292&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitedFullRecord&isickref=WOS:000268720000018
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitingArticles&parentProduct=WOS&parentQid=29&parentDoc=24&REFID=262382621&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitedFullRecord&isickref=WOS:000395452000013
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitingArticles&parentProduct=WOS&parentQid=29&parentDoc=25&REFID=525416265&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitedFullRecord&isickref=WOS:000395032600003
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F2UttxBryGyCDH4NM4a&search_mode=CitingArticles&parentProduct=WOS&parentQid=29&parentDoc=26&REFID=525003747&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=28&parentDoc=1&qid=29&SID=F2UttxBryGyCDH4NM4a&colName=WOS&page=1
javascript: void('home')
javascript: void('copyright')
javascript: void('policy');
javascript: void('privacy');
javascript: void('cookies')
javascript: void('Newsletter')

