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Doo guidelines influence 
resultss in inguinal hernia 
treatment? ? 
AA descriptive study of 2535 hernia repairs 

inn one teaching hospital from 1994-2004. 

Th.J.. Aufenacker S.P. Schmits D.J.Gouma M.P.Simons 

HERNIAA SUBMITTED 



A b s t r a c t t 

B a c k g r o u n d :: T h e O L V G hospital i s a large d is t r ic t teach ing 

hosp i ta ll wi th a res idency program for general surgery. Since 

19988 ingu ina l hernia ( IH) repairs in th is hospi ta l were per formed 

acco rd ingg to the p re l im inary 'Ev idence Based Gu ide l ines ' 

conce rn ingg IH repair . The aim of th is s tudy was to analyse 

whetherr the use of the Guidel ines improves the qual i ty of IH 

repairr measured in te rms of a reduct ion of the operated 

recur rencess especia l ly from the pat ients who underwent the 

prev iouss repair in th is hospi ta l . 

M e t h o d s :: A re t rospect ive study was per formed which inc luded 

alll male adu l ts (>18 years) undergo ing IH surgery in the O L V G 

hosp i ta ll for a pr imary or recurrent IH f rom 1994 unt i l 2004. 

Resul ts :: The use of mesh for pr imary hernia increased 

s ign i f i can t l yy f rom 0.6% in 1994 to 100% in 2004 (p<0.001). The 

numberr of opera t ions performed for recurrent IH f luc tuated 

betweenn seven and a lmos t eighteen percent. However the 

tendencyy towards a decrease in recurrence is clearly 

demons t ra tedd by compar ing the average recurrence rates of 

threee t ime per iods namely '94-'98 (15.8%) and '02-'04 (10.6%), 

p rov ingg a s ign i f i can t decrease (p<0.002). The decreas ing share 

off recur rences prev ious ly operated in the study hospi ta l f rom 

64.3%% (1994) to 14.3% (2004), was s t r ik ing (p<0.001). The prior 

opera t ionn per fo rmed before the recurrence was mesh based in 

ann average of 42/273 (15.4%) and increased per year. 

C o n c l u s i o n :: Between 1994 and 2004 a s ign i f i can t increase in 

usee of mesh based techn iques for t reatment of IH, in f luenced by 

thee Dutch ev idence based Guidel ines, probably resul ted in a 

s ign i f i can tt decrease in operat ions per formed for recurrent IH. 



Introduction n 
TheOLVGG is a large district teaching hospital with a residency program for 

generall surgery. Each year between 275 and 350 inguinal hernia (IH) repairs are 

performed.. From 1996 onwards the treatment strategy for IH repairs shifted from 

mainlyy non-mesh repairs to mesh repair. Since 1998 IH repairs in this hospital 

weree performed according to the preliminary 'Evidence Based Guidelines' 

concerningg inguinal hernia repair. In 2003 the Dutch Evidence Based Guidelines 

onn IH repair were published. As the chairman of the committee (MS) is a general 

surgeonn in theOLVG, the preliminary Guidelines could be implemented well 

beforee the official publication. In summary the recommendations are the use of 

meshh based techniques in adults, limited indications for endoscopic repair 

(primaryy bilateral hernia and recurrence after anterior repair, performed by well 

trainedd teams), operation preferably performed in day surgery and to consider 

thee use of local anaesthesia when performing open anterior repair. 

Thee Guidelines furthermore consist of 20 chapters with recommendations 

concerningg all aspects of IH surgery from diagnosis to postoperative treatment. 

Itt is well known that implementation of guidelines is a very difficult problem. 

Thereforee it is most interesting what the impact of these guidelines will be. 

Too perform a proper analysis of this impact a baseline nationwide analysis 

(January-Marchh 2001) of IH surgery in the Netherlands preceding the 

implementationn of the guidelines was performed. These results will be 

comparedd to a second analysis that will take place in 2006. IntheOLVG 

implementationn could be studied earlier because of the above mentioned 

factors.. In this study the results of eleven years of hernia surgery in a teaching 

hospitall already working according the Guidelines from 1998 onwards are 

evaluatedd and compared. 

Thee aim of this study was to analyse whether the use of the Guidelines improves 

thee quality of IH repair in terms of a reduction of the operated recurrences 

especiallyy from the patients who underwent the previous repair in this hospital.. 



Patientss and methods 
AA retrospective study was performed which included all male adults (> 18 years) 

undergoingg IH surgery in the OLVG hospital fora primary or recurrent inguinal 

herniaa in 1994, 1996 and from 1998 until 2004. The analysis is performed in three 

timee episodes to reduce the amount of data presented in the tables. The first 

(1994-1998)) period was before the Guideline development. Second (1999-2001) 

periodd was during the development and the third after completion of the 

Guideliness (2002-2004). The parameters analyzed included patient 

demographics,, hernia characteristics and surgical techniques used. Data were 

retrievedd from original patient and operation charts. Patients were contacted to 

supplyy missing data as necessary and where possible. A recurrent hernia was 

definedd as any inguinal or femoral hernia, in a patient previously operated on for 

anyy type of IH. The location of the previous operation was recorded to separate 

referralss from patients who underwent the previous repair in the study hospital. 

Inn patients with a bilateral hernia both hernias were evaluated separately. 

Thee data were analyzed using the chi-square test. A p-value of < 0.05 was 

consideredd to be significant. 

Results s 

Generall findings 
Inn nine years 2535 inguinal hernias were repaired in 2243 patients. Patient and 

herniaa characteristics like mean age, hernia type, percentage incarcerated (2.7%) 

andd bilateral hernia (12.9%) were almost the same over the analyzed years. No 

relevantt differences in patient and hernia characteristics were observed overthe 

111 years period analyzed. (Table 1) 

Thee percentage operations performed for recurrent IH fluctuated between seven 

andd almost eighteen. The percentage decreased between 2000 and 2001 (p=0.053) 

butt then again almost significantly {p=0.059) increased between 2002 and 2003. 

Howeverthetendencyy towards a decrease in recurrence is clearly demonstrated 

byy comparing the average recurrence rates of the three time intervals namely 

1994-19988 (15.8%) with 1999-2001 (10.4%) and 2002-2004 (10.6%) proving a 

significantt decrease (p<0.002). For 79% of patients the recurrent IH was their 

first,, for 17% their second and for 4% their third or higher. Each year secondary 

operationss had to be performed because of severe neuralgia (0.3-0.9%). The use 

off local anaesthetics was limited to a maximum of 7.4% and showed no 

increasingg tendency. During the last three years over 65% of IH repairs were 

performedd in day surgery. This was a significant increase when compared to the 

firstt period (1994-1998). (P< 0.001) Accordingly the length of stay was halved in 

thosee years from 4.3 towards 1.9 days. 
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Pat ien t ,, hern ia and surg ica l charac te r is t i cs in 2243 pat ients w i t h 2535 hernias. 

Noo pat ients 1994-1998 1999-2001 2002-2004 

n =5788 n=808 n=857 

Noo Hernias 650 906 979 

A g e ( Y r s )) 56.0 54.1 55.1 

T y p ee of h e r n i a 

Indi rectt (%) 42.3 

Directt (%) 43.4 

Combinedd (%) 11.8 

Femorall (%) 0.5 

Unknownn (%) 2.0 

Bi laterall (%) 12.5 

Rightt sided (%) 51.8 

50.0* * 

38.4* * 

8.8 8 

1.2 2 

2.5 5 

12.1 1 

55.5 5 

50.4 4 

38.6 6 

7.6 6 

0.6 6 

2.7 7 

14.2 2 

54.5 5 

Lengthh of surgery (minutes 

Acu tee operat ion (%) 

Recurrencee total (%) 

Recurrencee previous repair 

Reoperat ionn Neuralgia (%) 

Locall anaesthet ic (%) 

Ambu la to ryy care (%) 

Lengthh of stay (days  SD) 

) ) 

O L V G ( % ) ) 

56.77 9 

3.3 3 

15.8 8 

6.6 6 

0.4 4 

3.5 5 

14.7 7 

4.33 4 

56.2 2 

2.1 1 

1 1 

1.9 9 

10.4* * 

3.2* * 

0.5 5 

4.8 8 

57.4* * 

* * 

58.22 1 

3.0 0 

10.6 6 

2.5 5 

0.5 5 

4.1 1 

65.2* * 

1.911.6 6 

*Signiff icant . decreased or increased compared to the previous data period (p<0.05). 

Operat ionn techn iques 
Thee use of mesh for primary hernia increased signi f icant ly f rom 0.6% in 1994 to 

100%% in 2004 (p<0.001). In the year 2004 in 82% of cases a Lichtenstein repair was 

performed.. (Table 2) In 1998 bilateral primary hernia were endoscopical ly 

operatedd in 7% of pat ients. In the las t three years of the study th is percentage 

increasedd to 69%. (P<0.001) 



Tab lee 2 

Techniquess used for primary hernia repair from 1994 to 2004. 

T e c h n i q u ee 1994-1998 1999-2001 2002-2004 

nn (%) n (%) n (%) 

N o n - m e s hh 307(56.1) 73(9.0)* 21(2 .4)* 

Bassinii 100(18.3) 0* 0 

Shouldicee 203(37.1) 63(7.8)* 17(1.9) 

Other 33 4(0.7) 10(1.2) 4(0.5) 

Prosthesiss 240(43.9) 739(91.0)* 854(97.6)* 

Lichtensteinn 220(40.2) 634(78.1)* 713(81,5) 

Endoscopicc 19(3.5) 101(12.4)* 141(16.1)* 

Otherbb 1(0.2) 4(0.5) 0 

Totall 547 812 875 

*Sigii  cant . decreased or increased compared to the previous data period (p < 0.05). 
Hern>aa sacresection Vic Vay: 
Plugg and Patch, Wantz SI ppa 

Inn recurrent hernia the use of mesh increased from 46.4% in 1994 -+95.2% in 2004, 

p<0.001.. (Table 3) The non-mesh repairs for recurrent hernia in recent years were 

onlyy performed in cases in which there was an increased risk of infect ion of 

mesh .. In the last 5 years 48% of recurrent hernias were operated using an 

endoscop icc (TEP) repair. 



13(12.6) ) 

5(4.9) ) 

5(4.9) ) 

0* * 

0* * 

3(3.2) ) 

0 0 

2(1.9) ) 

1(1.0) ) 

Tablee 3 

Techniquess used for recurrent hernia repair from 1994 to 2004. 

Techniquee 1994-1998 1999-2001 2002-2004 

n(%)) n(%) n(%) 

Non-meshh 23(22.4) 3(3.2)* 3(2.9) 

Bassini i 

Shouldice e 

Other 3 3 

Prosthesiss 80(77.6) 91(96.8)* 101(97.1) 

Lichtensteinn 39(37.9) 28(29.8) 41(39.4) 

Endoscopicc 19(18.4) 47(50.0)* 48(46.2) 

Other"" 22(21.3) 16(17.0) 12(11.5) 

Totall 103 94 104 

'Significantlyy decreased or increased compared to the previous dataperiod (p<0.05). 
Herniall sac resection, Mc Vay: 

b b 
Plugg and Patch, Wantz. Stoppa 

Thee level of expertise of the operat ing surgeon is shown in table 4. The variat ion 

betweenn the years is considerable but seemingly not inf luenced by the 

Guidel ines.. However for the 3 t ime periods a s igni f icant rise in supervis ion is 

demonstrated.. The same variat ion is seen when only the recurrent IH are 

cons idered,, only then the number of surgeons performing the operat ion is 

s igni f icant lyy higher. 



Tablee 4 

Ski l ll of operating surgeon in teaching hospital performing inguinal hernia repair. 

Noo hernias: 1994-1998 1999-2001 2002-2004 

nn = 650 n = 906 n = 979 

Surgeonn (%) 

Surgeonn + Resident (%) 

Residentt + Surgeon (%) 

Residentt (%) 

Unknownn (%) 

57(8.8) ) 

127(19.5) ) 

3011 (46.3) 

140(21.5) ) 

25(3.9) ) 

64(7.1) ) 

2344 (25.8)* 

382(42.2) ) 

226(24.9) ) 

0 0 

70(7.1) ) 

2833 (28.9) 

4611 (47.1)* 

165(16.9)* * 

0 0 

'' ' intly de eased i crea I nparec to thi pre i :  p < 

Character is t icss of the recurrent hernia 
Thee number of operated recurrent hernia decreased from 15.1% in 1994 to 7.4% in 

2002,, p<0.007 but increased in 2003 and 2004 (11.8% respectively 12.2%). The 

decreasingg share of recurrences previously operated in the study hospital f rom 

64.3%% (1994) and 27.3% (2002) to 14.3% (2004), p<0.001 was st r ik ing. In 2004 only 

sixx " o w n " recurrences were operated in the O L V G . 

Thee prior operat ion per formed before the recurrence was mesh based in 42/273 

(15.4%)) gradual ly increasing over the separate years. (Table 5) Over 60% of 

recurrencess after L ichten stein hernia repair were of the direct type. A n d 64% of 

recurrencess after the Lichten stein technique were previously operated in th is 

hosp i ta l .. In six of the eight recurrences after endoscopic repair (75%) the last 

operat ionn was performed in the OLVG hospi ta l . 



Tablee 5 

Precedingg techniques in recurrent hernia. Data from 1994 not available. 

T e c h n i q u ee 1996-1998 1999-2001 2002-2004 

N oo hernias: n = 75 n = 94 n = 104 

N o n - m e s hh (%) 71(94.7) 76(80.9)* 63(60.6)* 

Significantlyy decreased or increased compared to the previous data (p< 0.05). 
Herniall sac resection. Mc Vay. 

Bassini(%)) 46(61.4) 40(42.6)* 25(24.1)* 

Shouldice(%)) 7(9.3) 8(8.5) 10(9.6) 

Other (%) aa 18(24.0) 28(29.8) 28(26.9) 

Prosthesiss (%) 1(1.3) 16(17.0)* 25(24.0) 

Lichtenstein(%)) 0 11(11.7)* 17(16.3) 

Laparoscopicc (%) 0 2(2.1) 6(5.8) 

Other(%)bb 1(1.3) 3(3.2) 2(1.9) 

Unknownn (%) 3(4.0) 2(2.1) 16(15.4) 

b b 
Plugg and Patch, Wantz, Stoppa 

Thee interval between IH repair and operation for recurrence seemed to prolong 

att the start of the new millennium but in recent years this pattern has turned back 

too its original variance. (Table 6) Although the group of patients operated more 

thann 10 years ago has definitely increased. This is clearly demonstrated by 

comparingg the average recurrence rates of two 5 year intervals namely 1994-1998 

(35.0%)) and 2002-2004 (59.6%) proving a significant increase of patients with a 

morethann 10 years interval. (p<0.001) The decrease of patients with a recurrence 

withinn 2 years from 17.0% (1999-2001) towards 8.7% (2002-2004) seems promising 

thoughh not significant (p<0.08) 



Tab lee 6 

T i m ee be tween i n g u i n a l hern ia repair and recur rence. 

N oo hernias: 1994-1998 1999-2001 2002-2004 

nn = 103 n = 94 n = 104 

<22 years (%) 15(14.6) 16(17.0) 9(8.7) 

2-55 years (%) 22(21.3) 11(11.7) 13(12.5) 

5-100 years (%) 27(26.2) 24(25.5) 15(14.4)* 

>100 years (%) 36(35.0) 42(44.7) 62(59.6)* 

Unknownn (%) 3(2.9) 1(1.1) 5(4.8) 

:: nii ;  eased r easi mpared to t*e pre\ i lata (p<0 0c 

Discuss ion n 
Inn the OLVG hospi ta l there was a signif icant decrease dur ing an eleven years 

per iodd (1994-2004) in the number of operat ions performed for recurrences 

comparedd wi th the total number of primary inguinal hernia. (p<0.001) A possib le 

explanat ionn is the increase of mesh based techniques accord ing to the 'Evidence 

Basedd Guidel ines ' on inguinal hernia repair. It has to be taken into account that 

thesee percentages only reflect operated recurrent hernias, as many patients with 

asymptomat icc recurrences may not have undergone surgery. Another posit ive 

inf luencee can be expected f rom the increased attention for IH repair. In several 

s tudiess a corre la t ion between improved results and supervis ion combined with 

t ra in ingg is suggested. ' ' Th is is also demonstrated f o r t h e supervis ion in th is 

onee hospi ta l study and d i f f icu l t to measure for the t ra in ing aspects. In th is 

hospi ta ll much at tent ion is given to theoret ical and skil ls educat ion in inguinal 

herniaa repair. 

T h e a i mm of th is s tudy was to record the changes caused by the Guidel ines and to 

analysee the impact of these changes on the expected reduct ion of recurrent IH. 

Fourr main technica l recommendat ions of the Guidel ines were: the use of mesh, 

endoscop icc repair in bi lateral or recurrent hernia, consider using local 

anaesthet icc when per forming open anterior repair and more day surgery. 

Thee implementat ion of many recommendat ions of the Guidel ines has been 

fu l f i l led. . 

Thee use of mesh increased up to 100% in primary hernia and in recurrent hernia 

thee use of mesh rose even 2 years sooner to a maximum. The endoscopic repair 

forr bi lateral hernia was per formed according to the Guidel ines in 69% of cases. 

Inn recurrent hernia repair the use of endoscop ic surgery started earlier but over 

thee last five years only 48% were corrected th is way. The benefi ts of the 

endoscop icc IH repair cons is t of a quicker postoperat ive recovery and reduct ion 
££ -J O Q 

inn cos ts in bi lateral hernia. ' ' ' The benefit of an endoscopic repair after an 



anteriorr repair in recurrent hernia is even greater because of a reduction of 

complicationss like spermatic cord or inguinal nerve injury. The reason forthis 

suboptimall percentage is that the endoscopic repair is not practised by all the 

surgeonss and in the high risk patients (elderly, patients with prior laparotomies) 

thee use of endoscopic repair with the obligatory general anaesthetic was 

avoidedd by performing an anterior repair under local anaesthetic. The gain of 

locall anaesthetic (LA) in open anterior repair is based on a reduction of 

operativee personnel and quicker return to activity.10,11 Yet its use is limited to a 

maximumm of 7.4% probably caused by the fact that there is a resident training 

program.. Indications today for LA are patients not suited for general or spinal 

anaestheticss or patients requesting LA, this pattern is the same for The 

Netherlands22 in 2001. Since day surgery is safe and effective12'13 for IH treatment 

andd because it reduces costs the increase to 65% of the operations performed 

thiss way is expected. In The Netherlands in 2001 the percentage day surgery was 

onlyy 38%.2 The impact of the Guideline is best demonstrated by the decrease in 

recurrencee demonstrated by comparing the average recurrence rates of three 

timee intervals namely 1994-1998 (15.8%) with 1999-2001 (10.4%) and 2002-2004 

(10.6%)) proving a significant decrease (p<0.002). The surgical practice 

furthermoree is a referral centre for recurrences explaining the fact that total 

numberr of recurrences is not decreasing anymore. In 2004 only 6 recurrences 

weree from the own practice this was 1.7% of the total number of hernia. In 1994 

thiss percentage was 9.7%. As there are only a few laparoscopic surgeons in the 

Amsterdamm area performing hernia surgery many recurrences from other 

hospitalss are referred for endoscopic treatment. The last positive study 

observationn is the increasing number of patients with a 10 year interval between 

primaryy and recurrent hernia since this group has a longer "disease free" 

interval.. This increase is probably indicating that there is a backlog of non mesh 

treatedd patients still acquiring recurrences. The fact that a steep rise in 

recurrencess after mesh repair stays out is a promising sign, 

Thiss study including 2243 patients has still some limitations. It is retrospective 

andthenumberoff recurrences is measured indirectly tending to underestimate 

actuall IH recurrence rates. Furthermore the previous technique used in 

recurrentt hernia has to be correlated with the total number of this technique 

performedd in previous years. This means that the demonstrated reduction in 

recurrencess after Bassini and the increase of recurrence after prosthetic repair 

cannott easily be interpreted. 

Thee results also show that no technique is perfect, as demonstrated by an 

increasee in recurrence after the use of prosthesis as a preceding technique 

(15.4%).. In many (66%) of these cases the Lichten stein hernia repair was used 

whichh is not surprising since this is the preferential treatment. However since 

manyy recurrences (60%) afterthis method were of the direct typethese may be 

explainedd as technical failures or due to the learning curve of the surgeons and 

residents.14'155 The most plausible explanation of the direct recurrences is an 



insufficientt medial mesh fixation and overlap over the pubic tubercle. By 

increasedd attention to this aspect more than half of the recurrences after 

Lichtenn stein repair could possibly be avoided.16 The last critical remark can be 

madee about the 9/1619 (0.5%) patients who underwent neurectomy because of 

postt operative neuralgia. This complication, together with the in this study not 

measuredd chronic pain after IH repair, should be the main focus of future 

researchh since evidence on this subject is scarce but the complication 
n n pp 17,18 

serious. . 

Conclusion n 
Betweenn 1994 and 2004 a significant increase in mesh corrected IH influenced by 

thee Dutch evidence based Guidelines resulted in a significant decrease in 

operationss performed for recurrent IH, an increase in operations performed in 

daycaree and more attention to training and supervision of operations. The other 

recommendationss of the Guidelines (use of LA and endoscopic repair) were 

partlyy implemented mainly caused by patient factors and because not every 

surgeonn has mastered these techniques. Because of the Guidelines more 

improvementt of the patient care and surgical results is likely to be expected. 
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