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off wound infection after mesh repair 
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Abstrac t t 

Object ive ::  Does systemic antibiotic prophylaxis prevent 

woundd infection in abdominal wall hernia repair with mesh? 

Methods ::  A systematic review of the available literature 

identifiedd from multiple databases using the terms "hernia" 

andd "antibiotic prophylaxis" was performed. Randomized 

placeboo controlled trials with use of antibiotic prophylaxis 

(AP)) in mesh abdominal wall hernia repair with explicitly 

definedd wound infection criteria and a minimal follow up 

periodd of one month were included. After independent quality 

assessmentt and data extraction, data were pooled for meta­

analysiss using a random effects model. 

Results ::  The search process identified eight relevant papers 

reportingg data on AP in abdominal wall surgery with mesh 

reinforcement.. Two papers reported on the use o fAP in 

umbil ical,, incisional or laparoscopic hernia surgery. Six 

articless concerning AP in inguinal and femoral (groin) hernia 

weree suited for meta-analysis. The total number of infections 

forr groin hernia in the placebo group was 38/1277 patients 

(3.0%)) and 18/1230 patients (1.5%) in the antibiotic group. 

Ant ib iot icc prophylaxis did not significantly reduce the 

incidencee of infections OR 0.54 (95%CI:0.24-1.21), number 

neededd to treat (NNT) of 74. The number of deep infections 

wass 6 in the placebo group (0.6%) and 3 in the antibiotic 

prophylaxiss group (0.3%) with an OR of 0.50(95% CI:0.12-2.09). 

Conclusion ::  Ant ib iot ic prophylaxis does not prevent the 

occurrencee of wound infection in groin hernia surgery and 

thereforee is not indicated in low-risk patients. More trials are 

neededd for complete evidence in the other areas of abdominal 

walll hernia. 



Introductio n n 
Meshh repairis, in many western countries, rapidly becoming the most popular 

techniquee for repair of abdominal wall hernia.1"7 More than 70% of abdominal 

walll hernias comprise inguinal hernia and in the western world the majority are 

beingg repaired with use of a prosthetic mesh. The most popular technique is the 

Lichtenn stein hernia repair with aflat mesh to reinforce the inguinal wall. In 

incisionall hernia repair (second most frequent abdominal wall hernia) mesh 

repairr results in a lower recurrence rate compared with suture repair. Other 

abdominall wall hernias like umbilical and epigastric hernias are also more 

frequentlyy being repaired with mesh based techniques. 

Althoughh frequently used, it is uncertain whether antibiotic prophylaxis is 

indicatedd as prevention against postoperative superficial and deep wound 

infectionss after mesh repair of abdominal wall hernia. The incidence of 
Q Q 

infectionss after inguinal hernia repair has been reported to vary from Oto 9%' 

Especially,, when a foreign body, such as a polypropylene mesh, is used 

preventionn of a deep infection is of paramount importance. A Cochrane review 

meta-analysiss for inguinal hernia9 in 2004 concluded that 'antibiotic prophylaxis 

forr elective inguinal hernia repair cannot be firmly recommended or discarded' 

becausee the number of included patients was limited and 'further studies are 

needed,, particularly on the use of mesh repair'. Recently new information 

becamee available. Since many randomized trials and meta-analyses have shown 

thatt mesh repair reduces the risk of hernia recurrence, the mesh repair is 

acceptedd asthe first choice in abdominal wall hernia repair. ' ' ' ' ' Both in the 

Unitedd States and Europe over 1.5 million abdominal wall hernia repairs (of 
13 3 

whichh 70% groin hernia repairs) are performed annualy and therefore any 

improvementt in their treatment could have a large medical and economical 

impact.. Especially a reduction in the number of wound infections would have a 

greatt impact on patient satisfaction, sick-leave and wound care. Conversely, 

discardingg the use of antibiotic prophylaxis in hernia repair could reduce the 

riskss of toxic and allergic side effects, the possible development of bacterial 

resistance144 or superinfections and reduce costs. To assess if systemic 

antibioticc prophylaxis prevents wound infection in mesh abdominal wall hernia 

repairr a systematic review and where possible a meta-analysis of randomized 

controlledd trials was carried out. 



Method s s 
AA Medline, EMBASE, CINAHL, DARE, ACP, LILACS and Cochrane register 

searchh using theterms "hernia" and "antibiotic prophylaxis" was carried outto 

identifyy randomized controlled trials on the subject published between 1966 and 

Marchh 2005. All languages were considered. The search was performed 

independentlyy by two reviewers (TA, MK) who selected potentially relevant 

paperss based on title and abstract. References from the selected papers were 

usedd for search completion. Field experts were contacted for potential data and 

abstractt books of leading hernia meetings during the last five years were 

manuallyy checked for unpublished data. All randomized placebo controlled 

trialss with use of antibiotic prophylaxis in mesh abdominal wall hernia repair 

withh explicit defined wound infection criteria and a minimal follow up period of 

onee month were included. Each paper was reviewed independently by three 

reviewerss (TA, MK, MS) and a quality assessment was performed according to 

Jadad'ss scoring system. Discrepancies between the reviewers were resolved 

byconsensus.. Only papers with a Jadad score of ?*3 were considered 

appropriatee for further analysis. Data was extracted from the studies and pooled 

usingg review manager16 from the Cochrane collaboration. A xJ test for 

heterogeneityy of study results was performed. If heterogeneity could not be 

detectedd data were pooled using a random effects model to correct for clinical 

diversityy and methodological variations between studies. The effectiveness of 

antibioticc prophylaxis to prevent wound infection was expressed as odds ratios 

(OR)) for dichotomous data and their95% confidence interval (CI). Numbers 

neededd to treat (NNT) and 95% CI were calculated from the OR and the back 

groundd risk of wound infection in the patients in the placebo groups. No 

subgroupp analysis was performed. If it remained unclear from a study whether 

dataa were presented for patients or hernias a sensitivity analysis (worst case 

scenario)) was performed by varyingthe distribution of bilateral hernia between 

treatedd and placebo groups. 

Result s s 
Thee search resulted in 26 potentially relevant studies and identified eight papers 

reportingg prospective randomized data on the use of antibiotic prophylaxis in 

abdominall wall surgery with prosthetic reinforcement. Eighteen papers were 

excludedd because six used non mesh techniques, one made a comparison 

betweenn different prophylactic regimes and eleven were not randomized 

controlledd trials, 

Tablee 1 shows a summary of the eight included randomized trials and the 

outcomee of the assessment, The results of the three assessments did not differ 

betweenn the three reviewers. The study of Abramov17 described a small group of 

355 hernias of which only 23% were repaired with mesh. Despite several flaws in 

design,, including lack of proper randomisation, this study is the only one 

addressingg the randomisation of antibiotic prophylaxis in umbilical and 



incisionall repair and therefore it was accepted for the systematic review. The 

onlyy laparoscopic study of Schwetling18 was considered weak (incorrect 

randomisationn and lack of definition of wound infection) but in the absence of 

moree studies considered best evidence. Both previously mentioned studies were 

thee only documented trials on the subject and therefore were not suited for any 

formm of meta-analysis. 

Tab lee 1 

R e s u l t ss  a n d q u a l i t y o f p r e s u m e d p r o s p e c t i v e r a n d o m i z e d s t u d i e s o n t h e us e o f a n t i b i o t i c 

p r o p h y l a x i ss  i n p r e v e n t i o n o f w o u n d i n f e c t i o n a f t e r m e s h a b d o m i n a l w a l l h e r n i a r e p a i r . 

Referenc ee Jada d No . of Infectio n Correc t Doubl e Woun d infectio n Follo w up Accepte d in 

scor ee patient s % Randomisation ? blind ? definition ? period ? meta-analysis ? 

I nc i s i ona ll  an d u m b i l i c a l he rn i a m e s h repai r 

A b r a m o v 1 77 0 35 25.7% No , a l te rnate ly no 

1996 6 

11 m o n t h No , only 23% 

m e s hh repai r . 

Bes tt ev idence 

Laparoscop i cc i ngu ina l he rn i a mes h repai r ( T A P P ) 

S c h w e t l i n g 1 88 0 80 0.0% No , a l te rnate ly no Noo d e f i n i t i o n U n k n o w n No . 

Bes tt ev idence 

O p e nn ing u 

Morales s 

2000 0 

VV 4 I 2 0 

Yerdel l 
2001 1 

Celdran n 

2004 4 

na a 

4 4 

5 5 

4 4 

an dd f e m o r a l hern i a mes h repai r 

5244 1.9% yes 

2699 4.8% yes 

911 4.4% yes 

yes s 

yes s 

yes s 

yes s 

CDCcriteria25 5 

CDCcriteria25 5 

11 year 

11 year 

22 years 

yes s 

yes s 

yes s 

O t e i z a "" 3 

2004 4 

0.4% % C D CC cr i ter ia25 1 m o n t h yes 

A u f e n a c k e rr 5 

2004 4 

1.7% % C D CC cr i ter ia25 3 m o n t h s yes 

Perez z 

2005 5 

yess C D C cr i ter ia25 1 m o n t h Y e s 

Thee patient characteristics of the6RCT'sonopen inguinal and femoral hernia mesh 

repairr are documented in table 2 



Tab l ee 2 

Pat ien tt  and stud y characteristic s of six randomize d control le d trial s on antibiot i c 

prophylaxi ss  in inguina l and femora l herni a mes h repair . 

C o m p l i c a t i o nn M o r a l e s Y e r d e l C e l d r a n O t e i z a 

N = 5 2 4 aa N = 2 6 9 a N=99b N = 2 4 7 a 

T o t a ll i n f e c t i o n s (%) 1.9% 4.8% 4.4% 0.4% 

D e e pp i n f e c t i o n (%) 0.8% 1.5% o% 0% 0.3% 0.6% 

M e s hh r e m o v a l (%) 0.8% 1.1% o% 0% 0.2% 0.6% 

Bodyy m a s s index Not d o c u m e n t e d 25.0 26.2 Not d o c u m e n t e d No t d o c u m e n t e d Not d o c u m e n t e d 

( m e a n ) ) 

23 3 
A u f e n a c k e r r 

N=1008 a a 

1.7% % 

P e r e z z 

N=360 a a 

3 . 1 % % 

D i a b e t e s s 

R e c u r r e n tt he rn ia 

D u r a t i o nn of s u r g e r y 

S u r g e o nn (%) 

R e s i d e n t ss (%) 

B i la te ra ll H e r n i a 

Nott d o c u m e n t e d 

39(7 .4%) ) 

344 m i n u t e s 

524(100%) ) 

0 ( 0 % ) ) 

0 ( 0 % ) ) 

S tudyy exc lus i on 

c r i t e r i o n n 

S tudyy exc lus 

c r i t e r i o n n 

633 m i n u t e s 

0 ( 0 % ) ) 

269(100%) ) 

0 ( 0 % ) ) 

on n 

18(18.1%) ) 

13(13.1%) ) 

655 m inu tes 

75(75.8%) ) 

24(24.2%) ) 

8(8.8%) ) 

Nott d o c u m e n t e d 

Studyy exc lus i on 

c r i t e r i on n 

400 m i n u t e s 

247(100%) ) 

00 (0%) 

S tudyy e x c l u s i o n 

c r i t e r i on n 

S tudyy exc lus i on 

c r i t e r i on n 

S tudyy exc lus i on 

c r i t e r i o n n 

400 m i n u t e s 

5711 (56.6%) 

4377 (43.4 %) 

566 (5.6%) 

Nott d o c u m e n t e d 

Studyy exc lus i on 

c r i t e r i on n 

533 m i n u t e s 

Nott d o c u m e n t e d 

S tudyy e x c l u s i o n 

c r i t e r i o n n 

F e m o r a ll H e r n i a 23(4.4%) S tudy e x c l u s i o n Study e x c l u s i o n 20(8.1%) S tudy exc lus i on S tudy exc lus i on 

c r i t e r i o nn cr i ter ion c r i t e r i o n c r i t e r i on 

U s ee of d r a i n s S tudy e x c l u s i o n 60(22.3%) Not d o c u m e n t e d Not d o c u m e n t e d 15(1.5%) 0 (0%) 

c r i t e r i o n n 

L o c a ll a n a e s t h e t i c s Not d o c u m e n t e d 111(41.3%) 99(100%) 226(91.5%) 17(1.7%) 0 (0%) 

Dayy s u r g e r y 51(9.7%) No t d o c u m e n t e d 99(100%) 247(100%) 463(45.9%) Not d o c u m e n t e d 

M e s hh T y p e P o l y p r o p y l e n e P o l y p r o p y l e n e Po lypropy lene Po l yp ropy lene P o l y p r o p y l e n e P o l y p r o p y l e n e 

E x c l u s i o nn B i a s " 30/554(5.4) 11/280(3.9%) 0/91(0%) 3/250(1.2%) 7/1015(0.7%) 0/360 (0%) 

aa b 
NN imber of patients; N= number of hernias (91 patients) 

Basedd on the quality assessment these six studies were found suited for meta­

analysiss regarding the use of antibiotic prophylaxis including 2464 open inguinal 

andd 43 femoral hernia repairs. The included studies are presented with the main 

interventionss and results in table 3. 



Tab lee 3 

R e s u l t ss o f i n d i v i d u a l s t u d i e s a c c e p t e d i n t h e s y s t e m a t i c r e v i e w o n t h e u s e o f a n t i b i o t i c 

p r o p h y l a x i ss i n p r e v e n t i o n o f w o u n d i n f e c t i o n a f t e r m e s h a b d o m i n a l w a l l h e r n i a r e p a i r . 

Referencee n Mean Sex Type of Infect ion Infect ion intervent ion p-value N N T 

agee male(%) ant ib iot ic placebo group group (pat ients, %) 

(years)) (pat ients, %) 

I n c i s i o n a ll ( i n c . ) a n d u m b i l i c a l ( u m b . ) h e r n i a m e s h r e p a i r 

Abramov177 16 inc. 55 ? Cefonicid 1 g 4/8 50% 0/8 0% 0.076 2 

199 umb. 52 ? 4/10 40% 1/9 11% 0.303 3 

Laparosco p p 

bchwet l in g g 

cc ingu 

80 0 

nall hern 

55 5 

aa m 

86 6 

Openn inguinal and femoral hern 

Morales s 
uu j ,20 
Yerde l l 

C e l d r a n 2 1 1 

Ote iza 2 2 2 

Aufenacke r r 

nn 24 
Perez z 

524 4 

269 9 

91 1 

247 7 

1008 8 

360 0 

54 4 

56 6 

58 8 

57 7 

58 8 

61 1 

90 0 

93 3 

90 0 

85 5 

96 6 

98 8 

esh h repairr (TAPP ) 

Cefuroxi mm 1.5 g 

aa mesh repair 

Cefalozi nn 2g 

Ampic i l l i nn + 

Sulbacta mm 1.5 g 

Cefazol i nn 1g 

22 g Amoxici l l i n 

Clavulani cc  aci d 

Cefuroxi mm 1.5 g 

Cefazol i nn 1 g 

0/40 0 

6/287 7 

12/133 3 

4/49* * 

0/123 3 

9/505 5 

7/180 0 

0% % 

2 . 1 % % 

9.0% % 

8.2% % 

0.0% % 

1.8% % 

3.9% % 

0/40 0 

4/237 7 

1/136 6 

0/50* * 

1/124 4 

8/503 3 

4/180 0 

0% % 

1.7% % 

0.7% % 

0.0% % 

0.8% % 

1.6% % 

2.2% % 

1.0 0 

0.737 7 

0.002 2 

0.059 9 

0.318 8 

0.813 3 

0.540 0 

oo o 

248 8 

13 3 

13 3 

N N H H 

124 4 

520 0 

59 9 

'numberr of hernias (91 patients) 

Thetotall number of infections for groin hernia was 38/1277 patients (3.0%) in the 

placeboo group and 18/1230 patients (1.5%) in theantibiotic group. The pooled 

dataa for the 6 studies is presented in figure 1. There was no statistical 

heterogeneityy (c hi-square p=0.18). The OR for wound infection after antibiotic 

prophylaxiss was 0.54 (95% CI: 0.24-1.21) resulting in a number needed to treat 

(NNT)) of 74. The Celdran study did not specify in which groupthe8 bilateral 

herniass were included therefore a sensitivity analysis was performed (worst-

casee scenario: infection rate in Celdran's placebo group 4/41=9,8%) resulting in 

ann OR of 0.53(95% CI: 0.23-1.21). 



t-n t-n 

Poo le dd dat a of 6 studie s on th e us e of antibioti c prophylaxi s in preventio n of woun d 

infect io nn afte r mes h inguina l herni a repair . 

Review w 

Comparij.Cfri i 
Outcome e 

Study y 
orr ïub-categorv 

MorftMorft\f>~ \f>~ 

.'et-del l 

Oleizft t 
A u - B - C e , , 

T o t a l i M % i l - j j 
Totall e^ent;- 16 
Te511 lor hete'og 
Testt Ier overatl t 

Thee ettecfveness 
G'' antibiotic PnxiKi 
0 '' Totai number ol 

Antibioticc j 
&nerWW Chi1 

t i e dd I = 1 

^ff antibiotic procyiyia/is in ir 
-torn-torn vs Placebo 

dd mfecticms 

/.ntibirctic. . 

q, '' 2 j 7 
1/11-6 6 

1 / 1 2 4 4 
6 / F 0 3 3 
4 / 1 * 0 0 

122 30 
366 i. Placebo j 
== 7 62.ÜI = Ï . P = 0 16i 1' = 31 4% 
499 |P s O K 

gumall he'nia 'epair 

Placebo o 
r,ffj j 

6 / :: 67 
1 2 / 1 5 3 3 

4 / 4 3 3 
CC / 1 2 3 

7 / 1 9 0 0 

1277 7 

! ! 

01 1 

Favc c 

'jG'jG 1'rsr.üomi 
9S%C! ! 

j rss Antibiotic Favour r 

Ci i 

Placebo o 

111 36 

1 3 . 2 4 4 

l o o . : o o 

100 100 

.. e o 
C.. 07 
C.. 10 

.. 00 
CC 8 3 
CC . 56 

CC . 34 

üRrrandorM M 

9 ï%% O 

1 0 . 2 2 ,, 2 . 6 0 ] 
ii 0 . 0 1 . C . 18 ] 
: o .. Ctl , 1 SI ] 
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1 0 . 3 4 .. 2 33 ] 
;; ü 1 6 , 1 . 9 £ ] 

;c-- E L i : : j 

22 JÜ0 
^003 3 
^004 4 

2004 4 

Thee number of deep infections in inguinal and femoral hernia repair was six in 

thee placebo group (0.6%) and three in the antibiotic prophylaxis group (0.3%) 

withh an OR of 0.50 (95% CI: 0.12-2.09} and NNT of 401. The pooled data of five 

studiess (Morales data was not available) is presented in figure 2. 

Poo le dd dat a of 5 studie s (Morale s dat a not avai lable ) on th e us e of antibiot i c prophylaxi s 

inn prevent io n of deep woun d infectio n afte r mes h inguina l herni a repair . 

Studv v 
orr sub-c.ategon 

verr del 
Celdtan n 
Otei ia a 
Auferiscfcer r 
Perez z 

Thee effectiveness oT antibiotic prophyia 
D11 Anribiortic Prophylaxis vs Placebo 
C7.. Deep wound intention 

0/12 4 4 
1/30 3 3 
1/18 0 0 

"otsll  : 9S% Cl,i 
' o ta ll events 3 IAntibin1rci.£1p lacebol 
TTestest ror heterogeneity Chi' = 0 39. df = 2 r'F ^ 
Testt tot ovetaH effect I - 0 94 ;p = 0 351 

11 inguinal herru& r epair 

. ' 123 3 
/EOS S 
/ I SO O 

; ii CM 1 10 100 

f a v o u r ss Antibiotic F a v o u r ; Placebc-

ORR [Tanoorri i 

95%% O 

0.. 57. [0 OF, 5 f 1 : 
1 0 . 0 6,, 1 6 . 1 1[ 

0 . f OO 1 0 . 1 2 , 



Discussio n n 
Inn this systematic review on the effectiveness of antibiotic prophylaxis in 

abdominall wall hernia mesh repair the six RCT's concerning groin hernia lead to 

valuablee conclusions whereas the yield for other abdominal wall hernia's was 

disappointing. . 

Forr groin herniathe reported rate of wound infection (2.2%) after mesh repair in 
q q 

RCTT is not higher than the percentage after conventional sutured repair (4.3%). 

Sincee the use of antibiotics is not likely to increase the percentage of wound 

infectionn the net effect of studies designed as those that were included will 

almostt always be zero or in favor of the patients receiving prophylaxis and 

thereforee on the left (favours antibiotic) side of the forest plot. The meta­

analysiss of 6 studies on the use of antibiotic prophylaxis in prevention of wound 

infectionn after mesh groin hernia repair does not favor the use of antibiotic 

prophylaxiss OR of 0.54 (95% CI: 0.24-1.21) and NNT 74. 

Ann infection percentage in low-risk patients, undergoing clean inguinal or 

femorall hernia surgery lasting lessthan one hour, should be below 2% . And 

thereforee the question should be: 'should we administer antibiotics to all 

patientss undergoing clean surgery to spare a few (sometimes a very few) 

superficiall wound infections?28 Because superficial infections require a 

relativelyy simple treatment of wound drainage frequently combined with 

antibioticss and since the rare deep infections result in alownumberofmesh 

removall (0.09%29-1.1%20) with remarkable seldom recurrence of the hernia there 

remainss no routine indication for antibiotic prophylaxis in low-risk patients. 

Discardingg the use of antibiotic prophylaxis in hernia repair could reduce the 

riskss of toxic and allergic side effects, the possible development of bacterial 

resistance144 or superinfections and will reduce costs. 

Iff patient or surgical characteristics27 however prove the existence of a much 

higherr percentage of wound infection as demonstrated by two of the inguinal 

herniaa studies the use of antibiotic prophylaxis could be reevaluated. In the trials 

withh high wound infection percentages two striking differences can be seen: the 

durationn of surgery is 1.5 times longer (64 minutes) and drains were used more 

oftenn (22%), both known risk factors for infection. ' 

Thiss review shows the lack of randomized studies in laparoscopic, incisional 

andd other abdominal wall hernia repairs on the subject of wound infection. The 

onlyy laparoscopic inguinal hernia (TAPP) repair study discussed 80 patients 

withoutt proper randomization (alternately) but demonstrated no infections. This 

studyy virtually excludes the presence of a high percentage of wound infection in 

laparoscopicc repair. There is some logic in this low infection rate since the 

minimall invasive approach consists of small and occluded incisions although 

theree is an average of 18 minutes longer operation time compared with an open 

repair.311 Considering these aspects andaslongas hard evidence is lacking it is 

probablyy acceptable to concludethatin laparoscopic inguinal hernia repair no 

antibioticc prophylaxis is needed. 








