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Abs t rac t t 

B a c k g r o u n d ::  Cons ider ing the relat ive low inc idence of 

recur rencee in ingu ina l hernia surgery the focus has in recent 

yearss sh i f ted f rom the prevent ion of recurrence towards the 

prevent ionn of other compl i ca t ions like postoperat ive 

pe rs i s t i ngg o r c h r o n i c pain. 

O b j e c t i v e ::  The aim of th is prospect ive cohor t study was to 

ident i fyy the prevalence of recurrence but in par t icu lar other 

( l ongg term) comp l i ca t i ons after L ichten stein repair and to 

comparee the resu l ts of teaching and non teach ing hosp i ta ls . 

Thee main ques t ions were: Is it poss ib le to safely per form the 

L ich tenn ste in ingu ina l hernia repair in a teach ing hosp i ta l 

wheree most opera t ions are per formed by (superv ised) 

res idents? ? 

M e t h o d s ::  Three non teaching and one teach ing general 

hosp i ta ll par t i c ipa ted in this prospect ive cohor t study. 282 

pat ientss were asked to v i s i t t he ou tpa t ien t c l in ic 4 years after 

surgeryy for a s tandard ized medical h is tory, s tandard ized 

ques t i onna i ress and physical examinat ion . To measure the 

qual i tyy of l i fe the shor t - fo rm 36 was used. To proper ly quant i fy 

thee level of pa in , pat ients were asked to f i l l in chron ic pain 

gradee ques t ionna i res ( S F - M P Q a n d von Kor f f ) . 



Resu l ts ::  The fo l l ow-up was 90.1% (254 pat ien ts ) .The 

opera t ionss in the teach ing hosp i ta l took s ign i f i cant ly more 

t ime(1.5x,, p<0.001). There were 4 recurrences (1.6%) w i thou t 

d i f ferencee between the hosp i ta l types. There was a s ign i f i can t 

d i f ferencee regard ing certain aspects of pain 4 years 

postoperat ive lyy in favour of non teach ing hosp i ta ls . A t 

physicall examinat ion the pain was s ign i f icant ly more severe 

whi lee press ing the pubic tuberc le 45/111(41%) vs. 36/143 (25%), 

P<< 0.01 in pat ients operated in the teach ing hosp i ta l . 

A l t h o u g hh these pat ients had more pain 4 years after surgery 

thei rr act iv i t ies measured by SF-36 and chron ic pain grade 

ques t ionna i ree were not s ign i f i cant ly in f luenced . 

C o n c l u s i o n ::  The pat ients f rom the teach ing hosp i ta l repor t 

s ign i f i cant lyy more often pain whi le press ing the pubic 

tuberc lee probably due to the medial f ixa t ion of the mesh and 

damagee to the per ios teum. More a t tent ion shou ld be given to 

thee t ra in ing aspect regard ing the medial over lap and f ixat ion 

off the mesh in L ichten stein ingu ina l hernia repair. The overal l 

studyy resul ts are comparab le to the l i terature f rom general 

surg ica ll c l i n i cs . 
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Introductio n n 
Sincee mesh repair techniques demonstrate low recurrence rates (<3%) the focus 

inn inguinal hernia research has in recent years shifted from the prevention of 

recurrencee towards the prevention of other complications like postoperative 

persistingg or chronic pain. Chronic pain after herniotomy has primarily been 

assumedd to be of neuropathic origin and may be as high as S-30%.1"5 Several 

studiess have tried to standardize the documentation6 or present an evidence 

basedd treatment7 of chronic neuropathic pain. Still there is much debate about 

thee incidence and little is known about the causes. The use of mesh was 

suggestedd to be a factor in postoperative pain but several studies contradict this 

statement8,99 and some studies even suggest the opposite. Also the impact of 

electivee transection of the ilioinguinal nerve was assessed butthismadeno 

difference.11,122 Another possible factor is the level of expertise of the surgeon. 

Onee study has demonstrated a correlation between experience (resident post 

graduatee year) and recurrence.13 On the topic of pain however this has not been 

analyzedd before. The aim of this prospective cohort study was to identify the 

prevalencee of (long term) complications and to compare these between teaching 

andd non teaching hospitals. The main focus was on reoperations, recurrence 

andd the influence of chronic pain on the quality of life. The main question was: 

Howw are the results of the Lichten stein inguinal hernia repair in a teaching 

hospital,, where most operations are performed by (supervised) residents, 

comparedd to the results from non teaching hospitals where most operations are 

performedd by board certified surgeons? 



Patient ss and method s 
Betweenn 1998 and 2003 one thousand and forty patients were randomized in the 

Lichtensteinn Antibiotics Trial (LAT).14 This multi-centre double-blind 

randomizedd controlled trial was performed to determine the role of antibiotic 

prophylaxiss in the prevention of wound infections after Lichtenstein hernia 

repair.. It was concluded that the use of antibiotic prophylaxis was not indicated 

inn low risk patients.14 

Onee teaching and three non teaching general district hospitals participated in 

thiss prospective cohort study. For the present study all patients operated in 2000 

andd selected from the previous mentioned trial (LAT) 1 4 were invited to 

participate.. A total of 282 patients were requested to visit to the outpatient clinic 

inn October and November 2004 to fill in questionnaires and to undergo a physical 

examination.. The year 2000 was chosen as this was the first year that all 

participatingg hospitals were including patients at "maximum" speed and to 

obtainn a long follow-up. 

Characteristic ss of th e patient s 
Patientss were recruited from the LAT14 and were randomized between an 

antibioticc and placebo group. In short: All patients had a primary uni- or bilateral 

inguinall hernia and a Lichtenstein hernia repair was performed in the year 2000. 

Inn the LAT patients, the following exclusion criteria were used: ageunder35, the 

needd for antibiotics for a different reason, immunosuppressive disease 

(diabetess mellitus, malignancy, HIV) or medication (glucocorticoid therapy), 

allergyy to the given antibiotic, recurrent hernia or the inability to get an informed 

consent. . 

Surgica ll  techniqu e and antibioti c prophylaxi s 
Thee operations were performed either by a board certified surgeon or a 

(supervised)) resident, In short: the groin of the patient was shaved just before or 

inn the operating theatre. A standard Lichtenstein hernia repair was performed as 

describedd by surgeons from the Lichtenstein Hernia Institute.1S'16 Two 

surgeonss with a special interest in hernia surgery educated the participating 

hospitalss in the standard technique. A monofilament polypropylene flat mesh 

(Bard®orr Autosuture®) was sutured in place with monofilament polypropylene 

suturee (Prolene). Anaesthesia and skin closure were not standardized. 

Thee trial medication consisted of either 50 ml sterile saline (placebo) or 50 ml 

sterilee saline with 1500 mg Cefuroxim (2nd generation cephalosporin). The 

anaesthesiologistt administered the trial medication at the induction of 

anaesthesia. . 



Dataa col lect ion 
Dataa collection of patients participating in the present study was performed by 

thee main investigator (TA) during on site visits in the participating hospitals. 

Thee patients were requested to return to the outpatient clinic for a standardized 

historyy taking, standardized questionnaires and physical examination. The 

patients'' charts were also available for analysis. In case patients refused to visit 

thee hospital they were contacted and a postal questionnaire combined with a 

standardizedd telephone interview was performed. 

Outcomee measures 
AA hernia recurrence was defined as an inguinal or femorall swelling in the 

previouslyy operated groin with or without Valsalva manoeuvre or a weakness in 

thee groin area. Mesh abnormalities (folding, wrinkling, knots) were registered if 

present.. Neuropathic pain (neuralgia) was considered when paresthesia, 

dysesthesiaa or hyperalgesia were present with partial or complete loss of 

sensationn in skin areas innervated by the iliohypogastric nerve, the ilioinguinal 

nerve,, orthe genital and femoral branches of the genitofemoral nerve. The 

nociceptivee pain (somatic, related to tissue injury) was documented when 

presentt which is located in the area around the scar and commonly localized on 

thee common ligamentous insertion to the pubic tubercle. Also testicular atrophy 

wass documented when present. The sensory functions in the area were tested by 

comparingg the operated withthenon operated side or in case of a bilateral 

herniaa a dermal region nearby. 

Forr persisting pain a visual analogue scale (VAS) was used with a range of 0 

(bestt score) to 100 (worst score). The use of analgesics was documented. The 

exactt location of pain in rest and with compression of the operated area was 

documentedd using an anatomical chart. Several questions were asked about the 

intensityy and the impact of the pain and if the patient suspected a recurrent 

hernia.. To measure the quality of life the short-form 36 was used. Patients were 

askedd to fill in the short-form Mc Gill pain questionnaire (SF-MPO)17 and the 

chronicc pain grade questionnaire (von Korff)18to properly quantify the level of 

painn if they reported any pain. 

Statisticall  analysis 
Iff data were normally distributed the mean (  SD)is used; in non-Gaussian data 

thee median (25%-75or90% quartiles) was selected. The data were analyzed 

usingg the chi-square test with Fisher's exact test where appropriate. The Mann-

Whitneyy U test was used to compare two independent samples. A p-valueof 

0,055 was considered to be significant. 



Result s s 
2822 patients underwent their operation in the year 2000 Extensive attempts to 

contactt all patients were performed resulting in a response rate of 90.1% (254 

patients)) divided over both hospital types according to table 1. Four years after 

thee operation 28 patients (9.9%) could not be reached for the following reasons: 

twelvee were deceased, twelve were lost to follow-up, two suffered from dementia, 

onee refused further cooperation and one appeared to have an incisional hernia 

duringg surgery instead of an inguinal hernia. Of the 254 patients 44 (17.3%) 

refusedd to visit the outpatient clinic and a postal questionnaire combined with a 

standardizedd telephone interview was performed, The surgical findings, patient 

andd hernia characteristics divided between the teaching and non teaching 

hospitalss are shown in table 1. 

Thee significant differences on the points of perioperative marcaine block, 

operationss performed in day surgeryand nerve division are explained by local 

habitss of the teaching hospital. Theoperations in the teaching hospital took 

significantlyy longer (1.5x, p<0.001) but were performed through significantly 

shorterr incisions. 

Postoperativee short-term complications in need of an intervention occurred in 10 

(3.9%)) patients. In table 2 complications during the three months follow-up are 

shown.. There were no significant differences between teaching and non 

teachingg hospitals on this subject. 



Patien tt  charac te r is t i cs and hern ia t ypes of 254 pat ients d i v i ded between t e a c h i n g and 

no nn teach ing hosp i ta ls . 

Numbe rr  of actua l responder s Teachin gg Non teachin g Tota l 

Hospita ll  Hospital s n=254 

n=1111 n=143 

Levell of surgical expertise- No (%] 

Drainss - No (%) 2(1.8) ) 

Agee ) 

Sexx -Male(%) 

Preoperativee painful hernia No (%) 

VASS median (25-75% quartiles) 

Operationss in day surgery No (%) 

57.55 3 

104(93.7) ) 

811 (73.0) 

311 (0-60) 

80(72.1)* * 

58.33  11.2 

138(96.5) ) 

988 (68.5) 

25(0-50) ) 

29(20.3)* * 

57.99 7 

2422 (95.3) 

179(70.5) ) 

255 (0-50) 

109(42.9) ) 

Certifiedd Surgeon 

Residentt with surgeon 

Unsupervisedd resident 

Anaesthesia-Noo (%) 

Herniaa type-No (%) 

C C 

Bilaterall hernia - No (%) 

Documentedd nerve division 

Local l 

Spinal l 

General l 

Direct t 

Indirect t 

ombined d 

-No(%) ) 

Ilioinguinal l 

Iliohypogastric c 

Genitofemoral l 

Perioperativee Marcaine bloc kNo(%) ) 

10(9.0)* * 

888 (79.3)* 

13(11.7)* * 

2(1.8) ) 

500 (45.0) 

59(53.2) ) 

433 (38.7) 

500 (45.0) 

18(16.2) ) 

4(3.6) ) 

16(14.4)* * 

8(7.2)f f 

4(3.6)1 1 

53(47.7)* * 

136(95.2)* * 

7(4.8)* * 

0* * 

0 0 

777 (53.8) 

66(46.2) ) 

588 (40.6) 

644 (44.8) 

21(14.7) ) 

7(4.9) ) 

2(1.4)* * 

11 (0.7)t 

ot t 
0* * 

146(57.5) ) 

95(37.4) ) 

13(5.1) ) 

22 (0.8) 

127(50.0) ) 

125(49.2) ) 

1011 (39.8) 

114(44.9) ) 

39(15.3) ) 

11(4.3) ) 

18(7.1) ) 

9(3.5) ) 

4(1.6) ) 

53(20.9) ) 

3(2.1) ) 5(2.0) ) 

Durationn of surgery - Min. 

Mediann (25%-75% quartiles) 45(40-60)t t 288 (24-40)* 366 (25-45) 

Incisionn length-Cm. 

Mediann (25%-75% quartiles) 7.00 (6.8-8.0)$ 8.0(8.0-9.0)1 1 

Bloodd loss - ml 

Mediann (25%-75% quartiles) 3.0(0-10)-- 8.0(0-15)--

8.0(7.0-9.0) ) 

3.0(0-11) ) 

** Chi-square signif icant (p<0.0001 ),t Chi-square significant (p<0.01).  Mann-Whitney U test (p<0.0001) 

 Mann-Whitney U test (p<0.03). 



Tab lee 2 

T h ee short-ter m postoperat iv e complication s an d fo l low-u p of 254 patient s d iv ide d 

betwee nn teachin g and no n teachin g hospitals . 

Reoperationn No (%) 

Postoperativee bleeding 

Orchidectomie e 

Woundd infection -No (%) 

Superficial l 

Deep p 

Bladderr retention - No (%) 

Percutaneouss drainage of seroma - No (%) 

Totall of complications with intervention - No 

Follow-upp one week- No (%) 

Pain n 

Swelling g 

Haematoma a 

Follow-upp two weeks-No (%) 

Pain n 

Swelling g 

Haematoma a 

Follow-upp three months - No (%) 

Pain n 

Teachin g g 

hospita l l 

n=111 1 

0 0 

0 0 

11 (0.9) 

0 0 

0 0 

11 (0.9) 

2(1.8) ) 

28(25.2) ) 

56(50.5) ) 

26(23.4) ) 

10(9.0) ) 

388 (34.2) 

9(8.1) ) 

9(8.1) ) 

Nonn teachin g 

hospital s s 

nn = 143 

11 (0.7) 

11 (0.7) 

2(1.4) ) 

0 0 

2(1.4) ) 

2(1.4) ) 

8(5.6) ) 

24(16.8) ) 

833 (58.0) 

29(20.3) ) 

14(9.8) ) 

45(31.5) ) 

8(5.6) ) 

6(4.2) ) 

p-valu e e 

x2 2 

0.564* * 

0.564* * 

0.594* * 

--
0.316* * 

0.594* * 

0.110* * 

0.098 8 

0.228 8 

0.546 6 

0.833 3 

0.641 1 

0.427 7 

0.190 0 

ee fisher's exact) 



Thee long-term follow up (four years postoperatively) concerning recurrence, 

pain,, sensory disturbance and patient satisfaction is shown in table 3. There was 

noo significant difference in recurrence rate (1,6%). Four patients thought the 

herniaa recurred but only one of these patients had an actual recurrence at 

physicall examination. The four patients with a recurrence were not motivated for 

aa second operation and were asymptomatic in three cases. The recurrence was 

presumablyy direct in two cases (operated by the same resident) in the teaching 

hospitall and indirect in the non teaching hospital. One patient in the teaching 

hospitall was re-operated because of a suspected recurrence but during the 

endoscopicc procedure no recurrence but a lipoma of the cord was found. There 

wass a significant difference (p=0.04, Mann-Whitney U test) concerning the pain 

fourr years postoperatively disadvantageous to patients from the teaching 

hospitall even though the median was similar. Pain perception was mainly 

differentt during coughing and standing up. At physical examination the pain 

wass significantly more severe while pressing the pubic tubercle in patients 

operatedd in the teaching hospital. Two patients from this hospital had pain on 

thee lateral side of the mesh where the two tails of the mesh were wrinkled and 

palpable. . 

Inn thirteen patients (5.1%) there was partial or total sensory disturbance 

involvingg the ilioinguinal, iliohypogastric or genitofemoral nerve. Of this group 

onlyy two patients had a documented division of the involved nerve. The other 29 

patientss with documented nerve division had no sensory disturbances in the 

areaa of the involved nerves. Patients with a documented division of the nerve did 

nott report more pain. Three patients reported hyperalgesia in the groin; none of 

themm had a documented division of a nerve. Two patients (one from each 

hospitall type) were reoperated because of chronic pain complaints, one in 2002 

explorationn with division of the ilioinguinal nerve and one in 2005 triple 

neurectomy,, both reported reduced pain after the second operation. 



Tab lee 3 

T h ee long-ter m (4yrs ) postoperat iv e complication s of 254 patient s div ide d betwee n 

teachin gg and no n teachin g hospitals . 

Phys ica ll examina t ion at ou tpa t ien t c l in ic — No {%) 

R e c u r r e n c e -- No (%) 

Tes t i cu la rr a t r o p h y - No (%) 

M e s hh wr ink led or pa lpab le c ran ia l s t i t c h - No(%) 

P a i nn sco re p r e o p e r a t i v e l y 

Numberr w i th p a i n - No (%) 

V A SS med ian (25-90% quar t i les ) 

P a i nn s c o r e ( r e s t i n g ) 4 y r s p o s t o p e r a t i v e l y 

Numberr w i th p a i n - No (%) 

V A SS med ian (25-90% quar t i les ) 

F r e q u e n c yy of P a i n 4 y r s p o s t o p e r a t i v e l y - N o (%) 

Neverr pa in fu l 

Some t imes s 

Frequent ly y 

A lways s 

S o m ee l e v e l of p a i n d u r i n g - N o (%) 

Rest ing g 

C o u g h i n g g 

S tand ingg up 

W e i g h tt l i f t ing 

spor tss act iv i t ies 

P a i nn l o c a t i o n o n p h y s i c a l e x a m 

Painn p ress ing pub ic t u b e r c l e - No (%) 

V A SS med ian (25-90% quar t i l es ) 

Pa inn p ress ing Poupa r t ' s L i g a m e n t - No (%) 

V A SS med ian (25-90% quar t i l es ) 

P h y s i c a ll e x a m ( s e n s o r y ) - N o (%) 

Reducedd sensory f u n c t i o n O n the scar 

Be loww the scar 

A b s e n tt sensory f u n c t i o n O n t h e s c a r 

Be loww the scar 

S e n s o r yy d i s t u r b a n c e a s s o c i a t e d w i t h n e r v e s - N o ( % ) 

I l i o ingu ina l l 

I l i ohypogas t r i c c 

Gen i to femora l l 

Sa t i s f iedd wi th the ope ra t i on r e s u l t - No (%) 

W a n t ss the ope ra t i on pe r fo rmed in the same way 

T e a c h i n g g 

hosp i ta l l 

n=11 1 1 

94(84.7) ) 

2(1.8) ) 

0 0 

8(7.2) ) 

811 (73.0) 

311 (0-75) 

211 (18.9) 

0(0-20) ) 

82(73.9) ) 

22(19.8) ) 

3(2.7) ) 

3(2.7) ) 

7(6.3) ) 

10(9.0) ) 

9(8.1) ) 

18(16.2) ) 

16(14.4) ) 

45(40.5) ) 

00 (0-36) 

17(15.3) ) 

0(0-10) ) 

17(15.3) ) 

266 (23.4) 

11 (0.9) 

11 (0.9) 

2(1.8) ) 

5(4.5) ) 

2(1.8) ) 

100(90.1) ) 

104(93.7) ) 

N o nn t e a c h i n g 

hosp i ta l s s 

nn = 143 

116(81.1) ) 

2(1.4) ) 

K0 .7 ) ) 

11(7.7) ) 

98(68.5) ) 

25(0-66) ) 

13(9.1) ) 

0(0-5) ) 

100(69.9) ) 

411 (28.7) 

0 0 

2(1.4) ) 

6(4.2) ) 

2(1.4) ) 

2(1.4) ) 

18(12.6) ) 

11(7.7) ) 

366 (25.2) 

0(0-15) ) 

22(15.4) ) 

0(0-10) ) 

28(19.6) ) 

10(7.0) ) 

2(1.4) ) 

11 (0.7) 

11 (0.7) 

2(1.4) ) 

1(0.7) ) 

135(94.4) ) 

134(93.7) ) 

p - v a l u e e 

xx 2 2 

0.456 6 

0.589* * 

0.563* * 

0.884 4 

0.441 1 

0.100: : 

0.023 3 

0.038t t 

0.489 9 

0.105 5 

0.082* * 

0.382* * 

0.449 9 

0.005* * 

0.009* * 

0.411 1 

0.085 5 

0.009 9 

0.001t t 

0.988 8 

0.661t t 

0.377 7 

0.001 1 

0.594* * 

0.684' ' 

0.406* * 

0.133* * 

0.406" " 

0.195 5 

0.997 7 

Chi-squaree (fisher's exact), $ Mai n Wh ti . 














