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Abst rac t t 

B a c k g r o u n d ::  Ingu ina l hernia (IH) surgery has changed 

subs tan t ia l l yy in the past decade. Convent iona l (non-mesh) 

t echn iquess have largely given way to p ros thes is . 

O b j e c t i v e ::  Th is s tudy 's aim was to analyse whether changes 

inn techn ique used for IH repair in f luenced the operat ion rate 

fo rr recur rence. 

M e t h o d s ::  A re t rospect ive study was per formed of all adul t 

maless who had undergone IH surgery in the Ams te rdam 

reg ionn du r ing calendar years 1994, 1996, 1999 and 2001. Data 

weree obta ined for 3649 pat ients and inc luded pat ient 

demog raph i cs ,, hernia type and surg ica l techn ique . 

Resu l t s ::  We observed a decrease in the use of convent iona l 

t echn iquess and a s ign i f icant increase ( p < 0 . 0 5 ) i n t h e u s e o f 

p ros the t i cc mater ia ls . The number of opera t ions per formed for 

recur ren tt hernia decreased f rom 19.5% (216/1108) in 1994, to 

16.8%% 197/1170) in 1996, to 14.0% (152/1088) in 1999 and to 14.1% 

(40/283)) in 2001. When compar ing 1999 and 2001 wi th 1994 there 

wass a s ign i f i can t decrease in opera t ions per formed for 

recur ren tt hernia (p=0.005). There was also a s ign i f i can t 

increasee in superv is ion of the surg ica l res ident by a su rgeon . 

C o n c l u s i o n ::  In the per iod f rom 1994 to 2001 we have seen a 

s ign i f i can tt increase in the use of p ros thes is for IH repair in 

adu l tt males in the Amste rdam reg ion . Surg ica l res idents are 

rece iv ingg more a t tend ing surgeon superv is ion in the 

opera t ingg theat re . These two fac to rs may explain the 

decreasee in opera t ions performed for recurrent IH f rom 19.5% 

too 14.1%. 



Introductio n n 
Inn the past decade extensive changes in inguinal hernia (IH) treatment have 

occurred.. There has been a decrease in the use of conventional techniques 

(Bassini,, Shouldice) and an increase in prosthetic use (Lichtenstein, 

Laparoscopicc repair) as previously described by several authors. ' ' 

Thiss change has come about as surgeons seek to reduce IH recurrencee rates. 

Severall studies have reported high percentages of operations for recurrence in 

nationwidee databases i.e. Sweden ('92-'96) 16-17%*, Sweden ('96-'98) 15%3, and 

Denmarkk ('98-'00) 17%.1 In one study from Scotland ('98-'99)5 a low percentage of 

recurrentt hernia (8%) was reported. Unfortunately, a reliable determination of 

recurrencee after hernia surgery is difficult. This is due to the fact that a large 

groupp of long-term follow-up patients is needed and all these patients should be 

examinedd rather than simply questioned, 

Alternatively,, an analysis of the number of operations for recurrent IH in a 

definedd region over several years could be undertaken. This method was used 

forr this study to describe IH surgery inalarge region of The Netherlands. The 

reoperationn rate for recurrent IHdur inga2to5 year follow-up period captures 

approximatelyy 50% of the actual recurrences since many remain asymptomatic. 

Thee true recurrence rate may then be obtained by doubling the reoperation 

rate.6'7 7 

Wee performed 4 reviews of IH repairs done in the Amsterdam region. The first 

wass of 1994 IH repairs when most were done with non-mesh techniques. 

AA second review of 1996 data was carried out. During thistime period there was 

aa significant increase in prosthesis use and a significant decrease in the number 

off operations performed for early (< 2 years) recurrence. The same inventory 

wass made for the years 1999 and 2001. We studied whether there was an increase 

inthee useofprosthesisand whether there were changes in the percentage of 

operationss for recurrence. The aim of this study has been to analyse whether 

changess in technique influenced the operation rate for recurrence. 



Pat ientss and methods 
AA retrospect ive study was performed which inc luded all male adults (>18 years) 

undergo ingg IH surgery in the Amsterdam region which is inhabited by more than 

aa mi l l ion people. Data f rom all hospitals (university, large t ra in ing hospitals and 

d is t r i c tt hospi ta ls) were inc luded. All hernia operat ions in 1994, 1996, 1999 and 

thee f i rs t quarter of 2001 were analyzed. In 2001 only data f rom the f i rst three 

mon thss was col lected because th is was part of an inventory study, which was 

per formedd in the Nether lands as part of the in t roduct ion of guidel ines for groin 

herniaa surgery. The parameters analyzed included patient demographics, hernia 

character is t icss and surg ical technique used. Patients were contacted to supply 

m iss ingg data as necessary. A recurrent hernia was def ined as any inguinal or 

femora ll hernia, in a patient previously operated on for any type of IH. A patient 

w i thh a bilateral hernia wi th a recurrence on one side and a primary hernia on the 

otherr side was c lassi f ied as one patient with a recurrent hernia. Primary bilateral 

hern iass were counted as one hernia. The data were analyzed using the ch i -

squaree test. A p-value of 0.05 was considered to be s igni f icant . 

Resul ts s 
Inn the Amste rdam region 3649 adult males were operated on for IH in 1994,1996, 

19999 and 2001. The average age was 56.5 years (age range 18 to 98 years). The 

fo l low ingg IH types were seen: indirect 1970/3649 (54.0%), direct 1343/3649 (36.8%), 

andd combined 336/3649 (9.2%). A bilateral operat ion was performed in 406/3649 

(11.1%).. There were 61 emergent operations for painful , i r reducible hernias 

(1.7%);; the remainder was performed (semiSelect ively. No stat ist ical ly 

s ign i f icantt d i f ferences in patient and hernia character is t ics were observed over 

thee 4 years analyzed. (Table 1) 

Tablee 1 

Patient,, hernia and surgical characteristics. 

19944 1996 1999 2001 

n=11088 n = 1170 n = 1088 n = 283 

Age(Yrs)) 57(18-96) 56(18-94) 56(18-98) 58(19-89) 

Typee of hernia 

Indirect t 

Direct t 

Combined d 

Bilateral l 

53.8% % 

40.0% % 

6.2% % 

11.0% % 

54.4% % 

34.8% % 

10.8% % 

10.6% % 

54.2% % 

35.7% % 

10.1% % 

11.7% % 

52.2% % 

36.9% % 

10.9% % 

11.7% % 

A c u t ee operat ion 

Recurrence e 

Locall anaesthet ic 

1.7% % 

19.5% % 

0.8% % 

1.0% % 

16.8% % 

1.9% % 

2.4% % 

14.0% % 

0.8% % 

1.4% % 

14.1% % 

1.4% % 

Ambulatoryy care 20%% 24% 40% 51% 



Thee number of operat ions for recurrent hernia decreased f rom 19.5% (216/1108) 

inn 1994 to 16.8% (197/1170) in 1996 and 14.0% (152/1088) in 1999. In 2001 40 out of 283 

(14.1%)) patients had an operat ion for recurrence. When compar ing 1999 and 2001 

withh 1994 there is a s igni f icant decrease (p=0.005; OR: 0.67 (95%CI:0.53-0.85)). For 

80%% of patients th is recurrence was their f i rst , for 14% their second and for 6% 

theirr th i rd or higher. Th is d is t r ibut ion was almost identical for each year 

analyzed.. The use of local anaesthetic remained l imited to 1.4% of patients in 

2001;; th is was 1.9% in 1996. There was an increase in operat ions done in 

ambulatoryy care f rom 20% in 1994, to 24% in 1996, to 40% in 1999, to 51% in 2001. 

Theree was a stat ist ical ly s igni f icant decrease in the use of non-mesh techniques 

andd increase in the use of prosthet ic materials. In 2001 no non-mesh technique 

wass used to repair a recurrent hernia. The hernia repair techniques used in the 

studyy years are shown in table 2 for primary h e r n i a a n d t a b l e 3 f o r recurrent 

hernia.. In the last co lumn, data f rom the f i rs t quarter of 2001 are extrapolated to 

thee entire year. 

Tab lee 2 

Technique ss use d fo r primar y herni a repai r in th e Amsterda m regio n fro m 1994 to 2001. 

T e c h n i q u e e 

Non-mesh h 

Bassini i 

Shou ld ice e 

O t h e r 3 3 

Prosthes is s 

L ichtenste in n 

Laparoscopic c 

O t h e r " " 

Tota l l 

1994 4 

nn  (%) 

797(89.3) ) 

558(66.2) ) 

177(19.8) ) 

62(7.0) ) 

95(10.7) ) 

34(3.8) ) 

51(5.7) ) 

10(1.1) ) 

892 2 

1996 6 

nn  (%) 

655(67.3)* * 

295(30.3)* * 

310(31.9)* * 

50(5.1) ) 

318(32.7)* * 

223(22.9)* * 

62(6.3) ) 

33(3.4) ) 

973 3 

1999 9 

nn  (%) 

279(29.8)* * 

80(8.5)* * 

151(16.1)* * 

41(4.4) ) 

657(70.2)* * 

425(45.4)* * 

82(8.8)* * 

150(16.0)* * 

936 6 

2001 1 

n ( % ) ) 

25(10.3)* * 

1(0.4)* * 

21(8.6)* * 

3(1.2)* * 

218(89.7)* * 

151(62.1)* * 

23(9.5) ) 

44(18.1) ) 

243 3 

20011 da t a 

Extrapolate d d 

100 0 

4 4 

84 4 

12 2 

872 2 

604 4 

92 2 

176 6 

972 2 

"Significantlyy decreased or increased compared to the previous data (p <0.05). 

Herniall sac resection. Mc Vay; Plug and Patch. Wantz, Sioppa 



Tablee 3 

Techn ique ss use d fo r recurren t herni a repai r in th e Amsterda m regio n fro m 1994 to 2001. 

Techn iquee 1994 1996 1999 2001 2001 data 

nn (%) n ( % ) n (%) n (%) Extrapolate d 

0(0)' ' Non-mes h h 

Bassin i i 

Shouldic e e 

O the r 3 3 

Prosthesi s s 

118(54.6) ) 

96(44.4) ) 

6(2.8) ) 

16(7.4) ) 

98(45.4) ) 

60(30.4)* * 

39(19.8)* * 

9(4.5) ) 

14(7.1) ) 

137(69.6)* * 

21(13.8)* * 

8(5.3)* * 

7(4.6) ) 

6(3.9) ) 

131(86.2)* * 

0(0)) 0 

0(0)) 0 

0(0)) 0 

40(100)** 160 

Lichtenstei nn 21(9.7) 70(35.5)* 49(32.2)* 15(37.5) 60 

Laparoscopi cc 47(21.8) 26(13.1) 31(20.4)* 12(30)* 48 

Other ""  30(13.8) 41(20.7) 51(33.6)* 13(32.5) 52 

Tota ll  216 197 152 40 160 

*Signiff icantly decreased or increased compared to the previous data (p<0.05). 
II lern al sac resection, Mc Vay: Plug and Patch, Wantz. Stoppa 

W h e nn analyzing the previous technique used in recurrent hernia (table 4.) there 

iss a decrease in recurrence after non-mesh techniques mainly due to a decrease 

inn the use of Bass in i , but a transitory doub l ing of the Should ice percentage. The 

r i s ingg number of recurrence after prosthesis is also s igni f icant for L ichtenstein. 

A l ll nine recurrent hernias after Lichtenstein hernioplasty (1999) were of the 

d i rectt type. 



Tab le 4 4 

Previou ss technique s use d in recurren t hernia . 

Techniqu e e 

Non-mesh h 

1996 6 

n(%) ) 

1999 9 

nn  (%) 

178(90.4)) 121 (79.6)1 

20011 2001 data 

nn  (%) Extrapolated 

311 (77.5) 124 4 

bassini i 

Shouldice e 

Other r 

157(79,7) ) 

12(6,1) ) 

9(4,6) ) 

96(63.2)* * 

20(13.2)* * 

5(3.3) ) 

24(60.0) ) 

3(7.5) ) 

4(10.0) ) 

96 6 

12 2 

16 6 

Prosthesis s 11(5,6)) 23(15.1)* 6(15.0) ) 24 4 

Lichtenstein n 

Laparoscopic c 

Stoppa a 

Other r 

2(1,0) ) 

4(2,0) ) 

44 (2,0) 

11 (0,5) 

9(5.9)* * 

6(3.9) ) 

5(3.3) ) 

3(2.0) ) 

4(10.0) ) 

0(0) ) 

0(0) ) 

2(5.0) ) 

16 6 

0 0 

0 0 

8 8 

Unknown n 8(4,1) ) 8(5.3) ) 3(7.5) ) 12 2 

Totall 197 152 40 

** Significantly decreased or inceased compared to the previous data (p <0.05). 

160 0 

Thee number of early recurrences (<2 years) did not differ in time. Table 5 

demonstratess an increasing interval between previous operation and 

recurrence.. In 1994, 47% of patients with a recurrent hernia had their previous 

operationn more than 5 years ago compared with 50% in 1999. In 2001 this 

percentagee increased to 73%. 



Tab lee 5 

Recurren tt  hernia , t im e afte r previou s operation . 

19944 1996 1999 2001 

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

<22 years 57(26.3) 40(20.3) 38(25.0) 10(25.0) 

2-55 year s 

5-100 year s 

>100 year s 

Unknow n n 

511 (23.6) 

36(16.6) ) 

67(31.0) ) 

55 (2.3) 

50(25.3) ) 

32(16.2) ) 

68(34.5) ) 

77 (3.6) 

28(18.4) ) 

23(15.1) ) 

53(34.9) ) 

100 (6.6) 

11 (2.5) 

55 (12.5) 

244 (60.0) 

00 (0.0) 

Totall 216 197 152 40 

Inn 1999, 740 IH operat ions were performed in a t raining hospi ta l , 166 (22.4%) were 

per formedd by residents alone. When compar ing to 1996 this was a s igni f icant 

decreasee 159/521 (30.5%). Accord ing ly there was a s igni f icant increase in 

operat ionss per formed by a resident with at tending surgeon supervis ion as 

shownn in table 6. When compar ing 2001 to 1999 a same signi f icant pattern was 

seen. . 

Tab lee 6 

Ski l ll  o f operatin g surgeo n in teachin g hospital . 

19966 1999 2001 

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

Surgeonn 71(13.6) 95(12.8) 15(8.6) 

Surgeonn + Resident 98(18.8) 135(18.2) 39(22.5) 

Residen tt  + Surgeo n 

Residen t t 

Unknow n n 

Tota l l 

193(37.0) ) 

159(30.5) ) 

00 (0.0) 

521 1 

342(46.2)* * 

166(22.4)* * 

2(0.2) ) 

740 0 

1011 (58.4)* 

18(10.4)* * 

0(0.0) ) 

173 3 

** Signilicantly decreased or increased compared to the previous data (p <0.05). 



Discussio n n 
Inn this study in the Amsterdam region the total number of inguinal hernia repair 

andd the patient characteristics remained nearly constant, 

AA significant decrease in operations performed for recurrent hernia, from 19.5% 

inn 1994 to 14% in 1999 and 2001 was found. It has to betaken into account that 

thesee percentages only reflect operated recurrent hernias, and many patients 

withh asymptomatic recurrences may not have undergone surgery, It has been 

suggestedd by other researchers that the actual recurrence rate may be estimated 

byy doubling the number of operations performed for recurrent hernia. 

Nevertheless,, this decrease could bean indication of the improved quality of 

herniaa repair within the last 5 years because the total number of recurrent 

herniass is decreasing and the interval between previous operation and 

recurrencee is increasing. This increase in "old" recurrence suggests an even 

furtherr decrease in the total number of recurrent hernias. The improved 

recurrencee rates in the group 2 to 5 years after previous operation can be 

explainedd bytherisein number of Shouldice and Lichtenstein repairs in earlier 

years,, but then it is hard to explain the stable percentage of recurrences within 2 

years.. One explanation might be the "technical failures" after a Lichtenstein 

repair,, resulting in an early direct recurrence. The number of operations 

performedd in ambulatory surgery is increasing (51%) and is almost as high as 
11 3 

reportedd in other countries in the previous years (54-59%). ' 

Alsoo the use of local anesthetics is surprisingly low (<2%) compared to 

Scotlandd 6%5, Sweden 7%3 and Denmark 18%.1 The reluctance of surgeons to 

operatee under local anesthesia is hard to explain since small modifications make 

itt possible to perform an operation without discomfort to patients. 

Wee witnessed an increase in the Amsterdam region in the use of the 

Lichtensteinn hernia repair technique over the study years although during that 

timee period there was no evidence that this technique was superior to others. 

Sincee then many studies have proven the superiority of this tension free repair 

orr other mesh repairs over non-mesh t2'13'14,15 This study confirms the 

increasingg popularity of the Lichtenstein hernia repairtechnique. Other 

techniques,, using prosthesis, are increasing in frequency as well. The Bassini 

techniquee is waning, as in the Shouldice repair, These changes have also been 

seenn in other countries. ' 

Prostheticc use for recurrent hernia has increased even more from 86% in 1999 

towardss 100% in 2001. This mirrors the findings of a Swedish study by 

Haapaniemi.etall where 82% of recurrent hernias were repaired with mesh 

technique.33 This study also found that use of mesh in recurrent hernia provides 

aa relative risk reduction for recurrence. The NHS is Scotland corrects recurrent 

herniaa in 91% of patients with some type of mesh repair. 

Thee past 5 years there has also been an increase in attention for hernia surgery 

ass demonstrated in the significant rise in supervision of surgical residents by 

surgeonss during operations. This will without a doubt improve the outcome of 



herniaa surgery. This maybe supported by research done in Scotland where 95% 

off operations was done in the presence of a surgeon with a lower percentage of 

operationss performed for recurrence (8%).5 If is however difficult to analyse the 

factorr that most influences results whether it is the technique or the expertise 

andd level of experience of the surgeon. One could hypothesize that a Should ice 

byy an expert is just as good as a Lichten stem by a non expert. "Choose the 

surgeonn and not the technique" is a well known proverb. 

Inn 2003, new guidelines for groin hernia surgery were introduced in The 

Netherlands.. One of the hospitals involved in this study had adopted and used 

thesee guidelines in 1998. It is very promising to see that at this hospital all 7 

operatedd recurrences (2001) had their previous operation elsewhere. 

Inn contradistinction, 1 out of 3 recurrences in the other hospitals was one of their 

own.. This study of 3649 patients has some limitations of course. It is 

retrospectivee and the number of recurrences is measured indirectly tending to 

underestimatee actual IH recurrence rates. Furthermore the previous technique 

usedd in recurrent hernia has to be correlated with the total number of this 

techniquee performed in previous years. This means that the demonstrated 

reductionn in recurrences after Bassini and the increase of recurrence after 

prostheticc repair cannot easily be interpreted. 

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

increasee in recurrence afterthe use of prosthesis as a preceding technique 

(15%).. In most of these cases the Lichten stein hernia repair was used. Since all 

recurrencess after this method were of the direct type this may be explained as 

technicall failures or due to the learning curve of the surgeons 16,17. This is 

supportedd by Bay-Nielsen who stated "the most plausible explanation of the 

directt recurrences is an insufficient medial mesh fixation and overlap over the 

pubicc tubercle. By increased attention to this aspect more than half of the 

recurrencess after Lichtenstein repaircould possibly be avoided." [181 

Conclusio n n 
Inn the period from 1994 to 2001 we have seen a significant increase in the use of 

prosthesiss for IH repair in adult males in the Amsterdam region. Surgical 

residentss are receiving more attending surgeon supervision in the operating 

theatre.. These two factors may explain the decrease in operations performed for 

recurrentt IH from 19.5% to 14.1%, 
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