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Abstract 

Introduction  

Groin hernia repairs (GHRs) are among the commonest general surgical procedures 

in the Western population. The introduction of minimally-invasive surgery has 

prompted the development of laparoscopic totally-extraperitoneal and trans-

abdominal pre-peritoneal hernia repairs. We aimed to determine the hernia 

treatment trends in Australia over the last 15 years. 

 

Methods  

Using Medicare Benefit Scheme (MBS) data, we categorized the number of 

laparoscopic and open hernia repairs between 2000 and 2015 in Australia. 

Population data was collected from the Australian Bureau of statistics. Hernia repair 

rates were standardised by age, gender and location.  

 

Results 

During the study period, a total of 324,618 GHRs on adult patients were performed 

in Australia, 43% by a laparoscopic method. While there was a slight yearly increase 

in overall total GHRs performed, laparoscopic surgeries increased by 3.1 per 100,000 
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population every year (95% CI: 2.9 – 3.3) while open surgeries declined yearly by 2.6 

per 100,000 population (95% CI: 2.4-2.8). From the available data, there appears to 

be a crossover point in 2011/2012 where the laparoscopic hernia repair became 

more frequent. Considerable state and gender-based trends exist. 

 

 

Conclusions 

The use of laparoscopic groin hernia repairs has increased considerably over the last 

15 years. Despite the increased use, significant state-based and gender discrepancies 

were observed.  Our data offers insight to the public sector and the 

respective healthcare related expenditures pertaining to LHR. 

Abstract word count: 223 
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Introduction  

Groin hernia repairs (GHRs) are among the most common surgical 

procedures performed in the Western world, accounting for more than 20 million 

repairs globally per annum (1). With the ageing Australian population, both elective 

and emergency GHRs are increasing. Further, this may be attributed to the increased 

diagnosis of asymptomatic GHs based on radiological scanning (2). 

In present clinical practice, operative techniques include laparoscopic and 

open repairs, establishing a tension free mesh repair as the gold standard practice of 

care (1). The advancement in laparoscopy has had an impact on the incidence of 

associated complications over the last decade, with many studies indicating a 

reduction in post-operative pain and length of hospital stay (3). Minimally-invasive 

techniques include laparoscopic totally extra-peritoneal (TEP) and trans-abdominal 

preperitoneal (TAPP) approaches. Despite the predominant use of TEP repairs, 

comparative studies highlight similar post-operative pain scores, hospital length of 

stay and rates of recurrence between the two laparoscopic hernia repairs (LHRs) (4). 

Standard polypropylene mesh is still the preferred choice for most repairs. 

Although studies have indicated considerable advantages of laparoscopic 

compared to open repairs, the steep learning curve associated with TEP and TAPP 

require considerable surgical expertise to maintain acceptable outcomes (5). 

Operative times are longer compared to open repairs, however this improves with 

experience. There are also higher operating costs associated with LHR, which may 
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impact on service delivery of individual hospitals (6). In this study we aim to 

determine the trends over the past 15 years in Australia for GHs. 

 

Methods  

Data extraction 

From July 2001 to June 2015, data regarding the total number of hernia 

surgeries performed was obtained from the Medicare Australia website (7). Data 

were stratified by year, age, gender and state. Chronological data were extracted in 

financial year format, hence we assigned the year as the second half of the time 

period, e.g. 2001/2002 was assigned the year 2002. We excluded surgeries 

performed on paediatric patients aged under 15 years. LHRs were identified by 

Medicare Benefit Schedule (MBS) code 30609, “Femoral or inguinal hernia, 

laparoscopic repair of, not being a service associated with a service to which item 

30614 applies”. Open GHRs were identified by MBS billing codes 30612 and 30614, 

“Femoral of inguinal hernia or infantile hydrocele, repair of, not being a service to 

which item 30403 or 30615 applies, on a person 10 years of age or over”.  

Corresponding population data was extracted from the Australian Bureau of 

Statistics (ABS) for 2002 to 2014 (8) and for 2015 (9). The population figures 

obtained were from the ABS estimates at 30th June of the corresponding year, in 

accordance with the Medicare data. 
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Statistical analysis 

We calculated incidence rates per 100,000 people using a denominator 

specific to the study population. For example, the sex-specific incidence of open 

hernia repair for males in 2003 was calculated as the total number of open hernia 

surgeries in 2002/2003 multiplied by 100,000 and divided by the estimated 

Australian male population on 30th June 2003. Subsequently, we directly 

standardised these rates using the age and sex specific populations in 2002 as the 

reference. This standardisation was not performed for the elderly patient subgroup 

analysis. The territories were not included in the state-based analysis as the number 

of operations performed per year is low and differences are likely due to a small 

number of surgeons. To evaluate the growth or decline in a particular surgery we 

used univariable linear regression with year as the independent variable. Data 

analysis was performed using Stata v.12.0 SE (College Station, TX, USA). 

 

Results  

From July 2001 to June 2015, a total of 324,618 GHRs on adult patients were 

performed in Australia, 43% by a laparoscopic method (Table 1).  Females (30%) and 

elderly patients (aged 75 years and over) (32%) were less likely to be treated by this 

method. There were also regional differences noted, with Victorian patients also less 

likely to be treated laparoscopically (31%). 
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While there was a slight yearly increase in overall total GHRs performed, we 

observed a marked shift in the surgical approach used over the study period. 

Incidence of laparoscopic surgeries increased by 3.1 per 100,000 of population every 

year (95% CI: 2.9 – 3.3) while open surgeries declined yearly by 2.6 per 100,000 of 

population (95% CI: 2.4-2.6) (Table 2). From the available data, there appears to be a 

crossover point in 2011/2012 where the LHRs became more frequent (Figure 1). 

Female patients overall had a lower incidence of hernia surgery but were more likely 

to have that repair done via an open incision. 

Regional differences in the mix of approach were noted (Figure 2). Surgeons 

in NSW and Queensland now perform the majority of operations laparoscopically, 

there is parity in SA and WA whereas in Victoria and Tasmania the open approach is 

still favoured. In Victoria, the absolute yearly decline in open and commensurate rise 

in LHRs is similar to other states, the lack of crossover reflecting a higher open 

surgery proportion in 2002. In Tasmania, the open method is still trending upwards. 

There were regional differences observed when examining female patients only. 

Only from 2014 are female NSW and Queensland patients as likely to receive their 

surgery laparoscopically as open whereas differences in approach (favouring open) 

remain in the other states (Figure 3). 

Elderly patients aged 75 and over were relatively more likely to have hernia 

surgery, however there was downward trend for open surgeries and no crossover 
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point observed where open surgery became less favoured as there is for younger 

patients (Figure 4).  

 

Discussion  

 GHR remains as among the commonest general surgical procedures in the 

western population. The introduction of minimally-invasive surgery has prompted 

the development of TEP and TAPP techniques. The current study highlights the 

continuously increasing uptake in LHR in all states among all age groups for surgeries 

that use MBS claims. With this growing burden of LHRs, the implications on health-

care related expenditure must be taken into consideration.  

 The findings of the current study highlight the wide spread uptake of LHRs in 

Australia. While the overall standardised rates of GHR remain relatively stable, a 

considerable increase in the proportion of LHRs was observed. Interestingly, 

significant state-based discrepancies were observed, with NSW and Queensland 

exhibiting preferential use of LHR from 2009 onwards. Furthermore, the current data 

highlights the limited uptake in LHRs in females and elderly. This may be related to 

older patients having reduced myocardial and pulmonary functions which may be 

further compromised by pneumoperitoneum (10).  Similarly, in the female 

population, it has been postulated that the low uptake may be related to the 

difficulty in diagnosing GHs given that the differential for groin pain in women is 

much more robust compared to men (11). Furthermore, the open approach may be 
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relatively simple compared to LHR and the costs may not outweigh the advantages 

of a LHR in this group of patients.  

Over the past 15 years, Australia appears to have had considerably higher 

uptake in LHR compared to global figures. In the UK between 2009 and 2012, while 

the utilization of TEP and TAPP had increased by 40%, its use still remains relatively 

low (23%) compared to open repairs (12). Similarly in Wales, the uptake of LHRs also 

remains low, with only 15 % of surgeons surveyed regularly performing LHRs (13). 

Another survey performed in Turkey showed that 88.9 % of the surgeons preferred 

open repair (14). Three consecutive surveys over three different periods showed no 

significant increase in uptake of LHR in Ankara (9.1% (1997), 16.1% (2001) and 11.1% 

(2007)). Similar findings were seen in Pakistan where 71% of surgeons did not 

recommend the laparoscopic approach for inguinal hernia repairs (15). It is likely 

that the financial burden associated with these hernias and limited operating 

experience for surgeons contribute to the slower change of trend compared to 

Australia.  

 The Australian shift from open to LHR has significant implications on health 

economics. Recent studies have shown that operating and community costs for LHR 

are significantly increased compared to open repairs (16). Factors influencing costs 

associated with LHRs include the number of laparoscopic procedures performed per 

annum and the experience of the operating surgeon, the rates of hernia recurrence, 

serious complications and persistent pain (17). A recent study conducted in the UK 
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showed that reusable equipment for laparoscopic surgery costs about £170 per 

procedure compared with disposable equipment, which costs about £790 per 

procedure (18). Similarly, Hynes et al (19) showed that LHR amounts to an average of 

$638 more compared to open surgical techniques in North America. However, 

Jacobs et al (20) showed that reimbursement in an ambulatory surgery centre is 

more cost effective for LHR than for open repair and can be utilised by hospital 

institutions as a cost saving method. The economic impact of the shift to 

laparoscopic surgery in the Australian population is yet to be determined and would 

be a worthwhile avenue for further research. 

 There are several limitations to the current study. Firstly, there are inherent 

limitations with the used of MBS-based billing data. Such data requires the accurate 

billing by surgeons and administrators associated with each respective case. Despite 

these concerns, MBS-based data has been validated for use in the setting of various 

procedures (21). Further, data on billings from public sector was not available for 

analysis and may provide useful information for healthcare administrators. The data 

included reflects only surgeries claimed for MBS and therefore does not include all 

surgeries performed in Australia. Additionally, the MBS data does not differentiate 

between sporadic unilateral and recurrent or bilateral hernia repairs. Data inclusion 

for obstructed hernias was not suitable for inclusion for analysis as MBS coding does 

not specifically specify technique whether open or laparoscopic.   
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Conclusions 

  In the current era of minimally-invasive surgery, there has been a 

widespread uptake in the use of LHR within the Australian private healthcare sector 

over the last 15 years. Despite the increased use, significant state-based and gender 

discrepancies were observed.  Our data offers insight to the public sector and the 

respective healthcare related expenditures pertaining to LHR. 
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Table 1. Breakdown of open and laparoscopic hernia repairs by state, gender, and 
age. The numbers in parentheses are the open/laparoscopic split within the column 
and according to geographic location. 
 

State Total Gender Age 

  Male Female 15 to 74 ≥ 75 

Overall Open 184253 (57) 157993 

(55) 

26260 (70) 154399 

(55) 

29854 (68) 

 Lap 140365 (43) 129095 

(45) 

11270 (30) 126481 

(45) 

13884 (32) 

NSW Open 51801 (49) 44340 (48) 7461 (64) 43207 (48) 8594 (61) 

 Lap 52927 (51) 48693 (52) 4234 (36) 47442 (52) 5485 (39) 

Victoria Open 50372 (69) 43415 (67) 6957 (81) 41690 (67) 8682 (79) 

 Lap 22951 (31) 21269  (33) 1682 (19) 20650 (33) 2301 (21) 

Queensland Open 35308 (49) 29975 (47) 5333 (64) 29633 (47) 5675 (62) 

 Lap 36411 (51) 33461 (53) 2950 (36) 32873 (53) 3538 (38) 

WA Open 22156 (65) 19056 (64) 3100 (72) 19295 (64) 2861 (72) 

 Lap 11863 (35) 10636 (36) 1227 (28) 10776 (36) 1087 (28) 

SA Open 14622 (60) 12547 (58) 2075 (74) 11910 (58) 2712 (74) 

 Lap 9712 (40) 8988 (42) 724 (26) 8760 (42) 952 (26) 

Tasmania Open 5408 (58) 4624 (55) 784 (74) 4551 (56) 857 (68) 

 Lap 3970 (42) 3698 (45) 272 (26) 3570 (44) 400 (32) 

NT Open 3557 (69) 3135 (67) 422 (84) 3122 (67) 435 (85) 
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 Lap 1591 (31) 1513 (33) 78 (16) 1517 (33) 74 (15) 

ACT Open 1029 (52) 901 (52) 128 (55) 991 (53) 38 (45) 

 Lap 940 (48) 837 (48) 103 (45) 893 (47) 47 (55) 
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Table 2. Yearly change in hernia repair surgeries performed per 100,000 of 

population, estimated by univariable linear regression, (95% confidence interval in 

brackets). 

 Laparoscopic Open 

Overall 3.1 (2.9 to 3.3) -2.6 (-2.8 to -2.4) 

Gender   

Male 5.5 (5.0 to 5.9) -4.9 (-5.3 to -4.5) 

Female 0.85 (0.80 to 0.90) -0.37 (-0.48 to -0.26) 

Age    

15 to 74 3.1 (2.9 to 3.3) -2.6 (-2.9 to -2.4) 

75 and over 7.2 (6.8 to 7.6) 1.8 (1.2 to 2.5) 

State   

New South Wales 3.0 (2.6 to 3.4) -2.2 (-2.4 to -2.0) 

Victoria 3.1 (2.7 to 3.4) -2.8 (-3.2 to -2.5) 

Queensland 3.6 (3.1 to 4.1) -3.5 (-3.8 to -3.2) 

Western Australia 4.3 (3.5 to 5.1) -2.4 (-3.2 to -1.5) 

South Australia 2.0 (1.6 to 2.4) -3.6 (-4.2 to -3.0) 

Tasmania 2.2 (1.1 to 3.4) 1.6 (0.58 to 2.5) 
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Figure 1. Yearly incidence of hernia surgeries performed, split by surgical approach and stratified by gender..tif
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Figure 2. Yearly incidence of hernia surgeries performed, split by surgical approach and stratified by state..tif
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Figure 3. For female patients only, yearly incidence of hernia surgeries performed, split by surgical approach and
stratified by state..tif
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Figure 4. Yearly incidence of hernia surgeries performed, split by surgical approach and stratified by age..tif
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