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Objective hernia and 85% for primary hernia. At 24 months the risk
To analyze reoperation rates for recurrent and primary groin for having had a reoperation was 4.6% after recurrent her-
hernia repair documented in the Swedish Hernia Register nia repair and 1.7% after primary hernia repair. The relative
from 1996 to 1998, and to study variables associated with risk for reoperation was significantly lower for laparoscopic
increased or decreased relative risks for reoperation after re- methods and for anterior tension-free repair than for other
current hernia. techniques. Postoperative complications and direct hernia

were associated with an increased relative risk for reopera-
Methods tion. Day-case surgery and local infiltration anesthesia were
Data were retrieved for all groin hernia repairs prospectively used less frequently for recurrent hernia than for primary
recorded in the Swedish Hernia register from 1996 to 1998. hernia.

Actuarial analysis adjusted for patients’ death was used for
calculating the cumulative incidence of reoperation. Relative
risk for reoperation was estimated using the Cox proportional .
hazards model. Conclusions
Recurrent groin hernia still constitutes a significant quantitative
Results problem for the surgical community. This study supports the
From 1996 to 1998, 17,985 groin hernia operations were use of mesh by laparoscopy or anterior tension-free repair for

recorded in the Swedish Hernia Register, 15% for recurrent recurrent hernia operations.

A cost-effective treatment for groin hernia is important,a voluntary basis to serve as a tool for describing, analyzing,
given that hernia repair is one of the most common proceand improving groin hernia surgery in member units. In a
dures in general surgery and is often performed on patiengsevious report, a favorable outcome of recurrent hernia
who need compensation for time off work. From the patepair was observed with laparoscopic techniques. A recent
tient's point of view, prevention of recurrence is moreanalysis of all hernia repairs performed from 1996 to 7998
important than speed of recovéry There is a general showed that the anterior tension-free repair originally de-
acceptance of the use of mesh in the treatment of recurresitribed for primary hernia repaiwas the only method
groin hernias. However, it is not clear to what extent andssociated with a reoperation rate lower than the Shouldice
with what outcome this policy is adopted in general surgicatepair. The aim of the present report was to study the
practice. Surgical audit using prospectively recorded data inutcome of recurrent hernia repairs from the same period

a defined population may provide such information. using reoperation as a proxy indicator of recurrefice.
The Swedish Hernia Register was established in 1992 on
METHODS

The Swedish Hernia Register is financially supported by the National The Swedish Hernia Register has been described previ-
Board of Health and Welfare and the Federation of County CounCi|80u5|y_3v7 Operations for groin hernias are prospective|y doc-

Sweden. umented according to a protocol with variables such as
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month, and reoperation for recurrence. Follow-up is not ; ., Cumulative incidence
mandatory. A 3-year follow-up was, however, undertaken
for all patients aged 15 to 80 years at surgery who under-o,06}---
went surgery in 1992and was repeated for patients who
underwent surgery in 1995 (unpublished). Swedish citizens®05[F~ "
are identifiable through Person Numbers, which makes i10104'
possible to compare reoperation for recurrence with previ-
ous operations documented in the register. It also allowso,0s|
actuarial calculations and risk analyses to be adjusted fo
death of patients according to the Swedish Death Registe1®02[
External reviews with on-site visits to hospitals comparing , ., -
register data with patient fildsare now performed on an "~ [
annual basis. In 1996 and 1998 21 and 37 units, respeco,oo-
tively, had joined the register. Methods of repair were  © 3 6 9 12 ;ffer ;pi ratf(:n ng; i 2r 30 33 3%
defined as myoaponeurotic (Shouldice, Bassini, McVay, '
Marcy, and other open nonmesh repair techniques); laparo
scopic (transabdominal preperitoneal or total extraperito-
neal techniques); anterior tension-free repair as defined b
Lichtenstein et af;and other techniques using mesh, whether
placed in the preperitoneal posterior sjjater in the anterior
space according to a specified techni§ue as adjunct to a
myoaponeurotic repair. Definitions of surgical techniques argigure 1. Cumulative incidence of reoperation. Gray solid line, recur-
available (in Swedish) on the web site of the National Board ofent operation; gray dashed line, recurrent operation, lower 95% confi-
Health and Welfare, Sweden (Wwww.sos.se/mars). dgnce interval.. Black solid line, primary operation; black dashed line,
Statistical analyses were performed using SPSS (ChicdMary operation, upper 95% confidence interval.
go, IL). The chi-square test was used to determine differ-

ences between groups. The cumulative incidence of reop-

eration was measured through actuarial analysis. Relativ@Perations for rerecurrence among 330 traditional open re-
risk analyses were estimated with the Cox proportionaP2rs: The log-rank test of corresponding univariate actuar-
hazards model, first performing univariate analysis withidl CUrves showed a greater RR for reoperation for tradi-
assumed risk variables and then selecting variables witf{onal open repairs compared with the Shouldice technique,

highest or lowest univariate risks. The proportional hazardQUt it did not reach statistical significance (RR 2.5 [95% ClI

assumption was examined as part of the Cox analyserg_?'lD' Both posteri_or mesh repair and _anterior_mesh
th the exception of the Lichtenstein technique,

Interaction terms between risk factors were introduced angePar Wi : _
examined in the multivariate analysis. were included in the group “other mesh techniques.” No

difference could be observed between these two groups: 12
reoperations were noted after 340 posterior mesh repairs
RESULTS and 9 reoperations after 230 anterior mesh repairs, not

During 1996 to 1998 17,985 hernia operations were reglassified as the Lichtenstein method.

istered in the Swedish Heria Register, 2,688 (15%) for Ta_ble 2_shows the outcome of a multivariate analysis c_Jf
recurrent hernia and 15,297 (85%) for primary hemnia. Fig_possm_le risk _factors for reoperation after recurrent hernia
ure 1 illustrates the cumulative incidence of reoperatiorPP€ration. Using myoa{%oneurotm repair as a reference, an-
after recurrent and primary hernia repair. The reoperatiof€/ior tension-free repairand laparoscopic surgery were
rate was significantly greater after recurrent repair than aftegSSociated with a significantly lower RR for reoperation.
primary repair, with a relative risk (RR) of 2.7 (95% con- Dlrect hernia and postoperative complication carried an
fidence interval [CI] 2.1-3.5). At 24 months the cumulative Ncréased RR. _
incidence of reoperation was 4.6% (95% Cl 2.5-5.8%) for '€ use of day-case surgery and local anesthesia was
recurrent repair and 1.7% (95% CI 1.4—2.0%) for primary'o""er in the treatment of recurrent hernia versus primary

repair. As shown in Table 1, mesh techniques were used fdre"ia (37% vs. 57% and 4% vs. 7%, respectively, .001

82% and 58% of operations for recurrent and primary©" Poth comparisons).

hernia, respectively.

To facilitate statistical analysis of recurrent hernia re-pISCUSSION
pairs, Shouldice operations and traditional open repairs
(Bassini, Marcy, McVay, and others) were all classified as The present report is based on data from an ongoing
myoaponeurotic repairs. Four operations for rerecurrenceegister recruiting an increasing number of Swedish surgical
were observed among 153 Shouldice operations and 1inits. It gives effectiveness (outcome in routine practice) as

R e

Cumulative incidence of re-operation

——— recurrent operation
— = recurrent operation, lower 95% CI
m— primary operation

= =  primary operation, upper 95% CI
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Table 1. OPERATIONS RECORDED IN THE SWEDISH HERNIA REGISTER, 1996-1998

Methods Recurrence % Primary % Total
Myoaponeurotic 483 18 6,448 42 6,931
Laparoscopic 6701 25 2,065 13 2,735
Anterior tension-free 685% 25 3,832 25 4,517
Plug 276 10 2,037 13 2,313
Other mesh technigques 574§ 21 915 6 1,489
Total 2,688 100 15,297 100 17,985

* Open nonmesh repairs via groin incision, Shouldice 153 and traditional open 330.

T Transabdominal preperitoneal technique, 258. Total extraperitoneal technique, 412.

T According to Lichtenstein et al.®

§ Posterior preperitoneal mesh 340, anterior mesh techniques except anterior tension-free repair according to Lichtenstein et al,®> 234.

distinct from efficacy (results produced by experts undeiby a factor of 1.6 approximated the recurrence rate as
optimal conditions)! Further, the information obtained defined by patients who need another operatfonhe re-
represents a disequilibrium that varies over time dependingperation rate had to be multiplied by 2.0 to take into
on surgical methods and the training, interest, and dexteritaccount the wider definition of recurrence, an expansile
of surgeons. On a yearly basis each unit is supplied wittcough impulsé? Using these data, we can extrapolate that
data of its own achievements as well as aggregated data f@ryears after recurrent and primary hernia operations, 7%
all units. This has similarities with other systems designedand 3% of our patients, respectively, needed a re-do proce-
to improve outcome in different fields of surgéy*>Our  dure. These figures are lower than previously presented data
results also indicate that participation in the Swedish Hernidrom the Swedish Hernia Regist8but are nevertheless of
Register has a quality-promoting influerfté?* great concern. The high reoperation rate after recurrent
During the period covered by this study, 15% of all hernia repair in the present study makes scrutiny of treat-
procedures were done for recurrent hernias. This is withirment an essential part of the quality-improvement work of
the range usually found in an audit of defined populatidns. hernia surgery carried out in nonspecialized units.
However, more favorable results were found in a recent We found that mesh prosthesis was used in 58% and 82%
Scottish survey, where 9% of all repairs were done forof primary and recurrent hernia repairs, respectively. The
recurrencé® Our data indicate that recurrent hernia still latter figure also indicates that 18% of recurrences were
represents a major challenge to general surgeons performirigeated by nonmesh techniques, which according to the
hernia surgery in Sweden. multivariate analysis gave a higher reoperation rate. Since
The end point of the study, reoperation for recurrence 1992 the methods of repair used by Swedish surgeons have
may be considered as a proxy indicator of the recurrencehanged profoundl§.Mesh placed through a groin incision
rate. In a recent cohort stutfybased on physical examina- was used in a minority of repairs before 1996. However, by
tion of 223 of 230 eligible patients (97%), it was concluded1998 the anterior mesh repainad become the dominant
that the reoperation rate 44 months after surgery multipliedechnique, and the use of myoaponeurotic methods (includ-

Table 2. RELATIVE RISK FOR REOPERATION

Variable Operations Reoperations Relative Risk 95% CI
Myoaponeurotic 483 21 1.0 Reference
Anterior tension-free 685 10 0.4 0.2-0.9
Laparoscopic 670 12 0.4 0.2-0.8
Plug 276 7 0.9 0.4-2.1
Other mesh techniques 574 22 0.9 0.5-1.6
Postoperative complication 370 19 2.2 1.3-3.8
(vs. no complication)

Direct hernia 1,662 51 1.6 1.0-2.7
(vs. indirect and femoral)

In-hospital stay 1,682 50 1.2 0.7-2.0

(vs. day-case surgery)

* Multivariate analysis according to the Cox proportional hazards model. In each analysis adjustment is made for the other variables in this table.
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ing the Shouldice technique) had declined from its previ-References

ously high level.

The main finding of the present study is the reduced
RR for reoperation for rerecurrence after laparoscopic
repair and anterior mesh repair. Because of obvious dif-2.
ficulties in recruiting patients, large randomized trials of
recurrent hernia repairs do not exist. Case series have®
however, reported, low rerecurrence rates after recurrent
hernia repair using laparoscopic methédg? Excellent 4.
results for recurrent hernia using the anterior tension-free
repaiP originally devised for primary hernia have re-
cently been describetf. The advantage of this technique
in treating a recurrence after open myoaponeurotic repairg
is its relative safety and its familiarity to the general
hernia surgeon; its drawback is dissection through
scarred tissue, with risk of cord injury. The incidence of 7
this complication can be reduced for indirect hernia by 8
dividing the sac high and leaving the distal end open,
thereby avoiding dissection within the cof8l.In the
choice between laparoscopic and anterior tension-freed.
repair, the lower cost and shorter learning curve of the
latter should be taken into accouft?°Low rerecurrence
rates have also been reported after open posterior mesh
repair®’*8This technique requires knowledge of preperi- 11.
toneal anatomy as well as the use of general or regional
anesthesia. It may be an attractive alternative (for gener
surgeons not performing laparoscopic hernia surgery) for
the unusual recurrence after an anterior tension-frees.
repair.

The finding that postoperative complications and direct
hernias are associated with an enhanced risk for reoperati
is in agreement with previous observations from the Swedys
ish Hernia Registet? In this study infiltration local anes-
thesia was used for a minority of operations and less fre-
quently for recurrent than for primary repairs. Local 16
anesthesia was used for the majority of patients in th
anterior tension-free series of Gianetta et akferred to
above. A greater use of local anesthesia might increase the
cost-effectivenegs of Swedish hernia surgery. The lower
day-case surgery rate of recurrent versus primary repai
suggests that greater costs are associated with treatment of
recurrent hernig®

In conclusion, mesh techniques are being used with in20.
creasing frequency in hernia surgery in Sweden for both
primary and recurrent hernia repairs. Recurrent hernia stil£1
represents an important challenge for Swedish hernia sur-
geons. This register study supports the use of mesh by
laparoscopy or anterior tension-free repair for recurreng2.
hernia operations.
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