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ABSTRACT

Groin hernia surgery has shifted from a common training procedure to a minimally invasive subspeciality dominated by
laparoscopic approaches. In Denmark, open repair has declined sharply. The resulting volume and competence paradox,
together with reduced training exposure, creates a mismatch between contemporary practice and the traditional expectation
of universal competence in open groin hernia repair. We argue that this expectation is no longer realistic and propose
centralisation, subspecialisation and revision of training models to ensure quality and patient safety.

KEY POINTS

e Groin hernia surgery is now predominantly laparoscopic, and open repair is rare in elective practice.
« Training exposure to open repair is declining, threatening future emergency competence.
« Universal proficiency in open repair is no longer realistic.

e Procedural volume per surgeon has fallen below recognised maintenance-of-competence thresholds for a substantial
proportion of surgeons.

« Centralisation and subspecialisation are needed to maintain quality and safety, but the disadvantages and trade-offs of
this transition must be addressed.

Groin hernia repair has long been regarded as a foundational operation and a core component of surgical
training. This reflects an era of open repair dominance, with high case volumes per surgeon. Over the past three
decades, the field has changed. Minimally invasive techniques - particularly totally extraperitoneal and
transabdominal preperitoneal repair (TAPP) - now dominate elective practice in many high-income countries,
consistent with international guidelines [1]. Denmark is among the most advanced examples of this transition,

with 86% of elective groin hernia repairs now being performed laparoscopically as TAPP or TAPP-robot
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procedures (Figure 1 and Table 1). Open procedures (Lichtenstein repairs) are largely confined to selected
complex cases and a limited number of emergency repairs, often performed by surgeons with limited recent

experience in elective hernia surgery.

FIGURE 1 National trends in proportions of elective groin hernia repair procedures in
Denmark, 2001-2026, stratified by surgical approach (Lichtenstein open repair,
transabdominal preperitoneal (TAPP) repair, TAPP-robot repair). Source: Danish Hernia
Database. The total annual volume has increased from approximately 7,000 procedures in
2001 to more than 11,600 in 2025. In the same period, the absolute number of elective open
Lichtenstein repairs has fallen from approximately 6,500 to approximately 2,100, whereas
laparoscopic procedures (TAPP- and TAPP-robot repair combined) have grown to account
for the dominant share of activity. The figure demonstrates the proportional scale of the

change, with major implications for surgical training and maintenance of competence in
open techniques.
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TABLE 1 Number of operative procedures per year for groin
hernia using the open Lichtenstein technique and the two
minimally invasive options: laparoscopic transabdominal
preperitoneal (TAPP)- and robot-assisted TAPP repair.

Lichtenstein TAPP TAPP-robot
2001 6,532 526 0
2002 T7 k7] 611 0
2003 ST 940 0
2004 6,908 i 07 0
2005 6,940 1,354 0
2006 6,825 1,461 0
2007 6,709 1,768 0
2008 5,444 2,005 0
2009 5,859 2,167 0
2010 5,737 2,841 0
2011 UGS 3,040 0
2012 5,238 3,174 0
2013 4,837 3,817 0
2014 4,348 4,373 0
2015 3,895 3 Akl 1
2016 3,774 5,268 0
2017 3,686 5,602 74
2018 3,260 5,025 189
2019 2,864 5242 320
2020 2,807 5,303 324
2021 2,342 5,646 282
2022 2,358 6,979 347
2023 2,684 8,319 404
2024 2,400 8,121 532
2025 2,125 8,770 729

Many trainees complete their education with minimal exposure to open groin hernia repair and some even to
laparoscopic repair. Moreover, some departments already struggle to ensure adequate expertise in open groin
hernia during emergency duty hours. Furthermore, many surgeons may fall below recognised thresholds for
maintaining competence [2]. We consider this volume-outcome relationship the primary rationale for

reorganisation, whereas declining training exposure is a secondary concern.

This paper examines the implications of the shift toward minimally invasive groin hernia repair for surgical

training and service organisation, and proposes considerations for a new national strategy.
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Learning curves, maintenance of competence, and procedural volume

Laparoscopic groin hernia repair has a well-documented learning curve [2, 3]. Achieving proficiency requires
structured training, supervision and sufficient case volume. A landmark study found that > 250 procedures may
be required to stabilise recurrence rates [4]. Recent Danish data emphasised that > 100 procedures per surgeon
per year were required to lower recurrence reoperation rates in both Lichtenstein and laparoscopic procedures
[5]. This maintenance threshold is therefore the key measure when assessing whether an organisational

structure is sustainable.

In the present discussion, reconsideration of groin hernia training applies primarily to open repair, where the
decline in case volume is most pronounced. Laparoscopic repair remains relevant in general surgical training,
but only for trainees with realistic access to a sufficient volume of supervised cases, as discussed further below

in relation to core surgical competencies.
Organisational implications

In many healthcare systems, the current model of groin hernia surgery involves distributed activity across
numerous hospitals and surgeons. While this model might be appropriate in an era of high open-repair volumes,
it may be less suitable in the current context of minimally invasive dominance. We previously recommended
that the hernia surgeon in the elective setting can perform a minimally invasive TAPP repair, Lichtenstein
repair, Marcy repair or modified Lichtenstein repair for occasional open femoral hernia repairs [6], but this is

obviously no longer the case for all surgeons.

A simple volume-based calculation illustrates the maintenance-of-competence problem. In 2025, approximately
2,125 elective open Lichtenstein repairs were performed in Denmark by 488 surgeons. At a maintenance
threshold of 100 procedures per surgeon annually [5], this volume can sustain competence in only about 20
surgeons. The same applies to laparoscopic groin hernia repair: approximately 9,500 annual TAPP procedures
performed by 530 surgeons in 2025 would sustain competence in only about 95 surgeons at the same threshold

[5].

Several alternative organisational models can be considered. Centralising elective hernia surgery in high-volume
units could ensure adequate procedural volume for both surgeons and trainees (by rotation). Emergency open
repairs could be managed through regional specialist coverage or structured transfer pathways. Formal

subspecialisation within hernia surgery [7] could support maintenance of competence and improve outcomes.

Based on existing literature and Danish procedural volumes, we propose defining a high-volume elective groin
hernia centre as one performing at least 1,000 procedures annually. With around 11,600 elective procedures in
Denmark, this corresponds to approximately 8-12 regional centres nationwide. This exceeds the five centres
used for giant and parastomal hernia repair [8], reflecting the substantially higher volume of groin hernia
surgery and the feasibility of multiple rather than a few regional centres. Denmark’s relatively small population
and coordinated healthcare system may facilitate the implementation of such models. Furthermore, our highly
developed digital infrastructure and the Danish Hernia Database [9] enable close, comprehensive follow-up to

monitor the quality of care nationwide.

Discussion
A speciality that outgrew its training model

Groin hernia surgery has evolved more rapidly than almost any other area of general surgery [10]. Over a single

generation, it has transitioned from a training procedure to a technically demanding, largely minimally invasive
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subspeciality in which outcomes are strongly linked to surgeon experience and procedural volume. The
European Union of Medical Specialists has recognised abdominal wall surgery as a surgical speciality since 2021
[11]. Yet the training structures and organisational models governing this field still largely reflect an earlier era

when open repair was common.

This mismatch is no longer sustainable. In Denmark, laparoscopic repair now accounts for the vast majority of
elective groin hernia procedures [12]. This evolution follows international guidelines, which recommend
minimally invasive repair as the first choice because it results in less post-operative pain. Open repair has not
disappeared, but has become concentrated in emergency settings, recurrent cases and selected complex cases.
As a result, many surgical trainees complete their education with limited exposure to open repair, and many
departments already struggle to ensure that surgeons with sufficient open expertise are available during

emergency duty hours.

Attempting to maintain universal competence in open groin hernia repair despite declining case volumes risks
creating a system in which many surgeons perform too few procedures to maintain proficiency. The historical
assumption that open groin hernia repair should remain a core procedure for all general surgeons [13, 14] must
therefore be reconsidered. Continuing to uphold this expectation without providing the necessary caseload may

pose a risk to patient safety.
The competence paradox

The central paradox of modern groin hernia surgery is that quality has improved, while maintaining competence
has become more difficult. Minimally invasive techniques, standardised mesh repairs and registry-driven quality
improvement have reduced recurrence rates and improved patient-reported outcomes [10]. At the same time,
the number of open repairs performed in routine elective practice has declined to the point where maintaining

competence across a broad surgical workforce has become unrealistic.

Evidence from hernia surgery and other surgical disciplines consistently shows that procedural volume is
associated with outcomes [5, 15-18]. Surgeons and institutions performing higher volumes tend to achieve lower
recurrence rates, fewer complications and better patient-reported outcomes. Together with the volume-based
calculations above, this evidence suggests that many currently active surgeons must fall below recognised
maintenance thresholds. We consider this the strongest argument for organisational change. The current
distributed model, where many surgeons perform very few open repairs, may therefore be the least safe
configuration. A more rational approach would be to concentrate expertise among surgeons who regularly

perform these procedures and maintain high proficiency.
Redefining core surgical competencies

Training curricula must reflect contemporary clinical practice. In many healthcare systems, including Denmark,
trainees may gain adequate experience in laparoscopic groin hernia repair but have very limited exposure to
open techniques. Specifically, we argue that open groin hernia repair should no longer be regarded as a
universal competency for all general surgical trainees, whereas laparoscopic repair should remain part of

training only for trainees with realistic access to a sufficient volume of supervised cases.

Requiring all trainees to achieve competence in open repair may no longer be feasible or meaningful. Instead, a
distinction should be made between competencies required of all general surgeons and those that should be

reserved for surgeons with a dedicated hernia focus.

Such a shift would align surgical training with developments in other fields, where increasing complexity has led
to subspecialisation and centralisation. It would also allow training programmes to focus resources on ensuring

meaningful competence rather than superficial exposure. Importantly, redefining core competencies does not

Open Access under Creative Commons License CC BY-NC-ND 4.0 5/9



DANISH MEDICAL JOURNAL

imply lowering standards; rather, it recognises that maintaining high standards requires sufficient procedural

volume and structured training environments.
Organisational implications: towards a new model

If open groin hernia repair is no longer a realistic universal competency, the organisation of care must change

accordingly (Table 2). A model based on subspecialisation and centralisation offers several potential advantages.

TABLE 2 Recommendations for reorganisation and
subspecialisation. Based on available evidence and the Danish
context, several recommendations can be proposed for
reorganisation and subspecialisation within hernia surgery.

Reconsider training requirements

Open groin hernia repair should no longer be considered a mandatory
competency for all surgical trainees

Training in open repair should be concentrated among surgeons
pursuing a dedicated hernia focus

Establish formal hernia subspecialisation pathways

Structured pathways should be developed for surgeons specialising in
hernia surgery, including defined case-volume requirements and
ongoing maintenance of competence

Centralise elective groin hernia surgery

Elective procedures should be concentrated in high-volume centres
capable of supporting training, expertise and research
Recommendations for case volume per surgeon should cover public as
well as private hospitals

Develop emergency coverage models

Emergency open repairs should be performed by surgeons with
appropriate expertise through transfer pathways, or mobile specialist
teams

Use registry data to guide implementation

National registry data should be used to monitor outcomes, training
exposure and workforce distribution during and after organisational
changes are implemented

Engage stakeholders

Successful implementation will require collaboration among surgical
societies, hospital leadership and policymakers

Centralising elective groin hernia surgery at high-volume centres could ensure an adequate case volume for both

surgeons and trainees on rotation. These centres could provide structured training environments and maintain
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expertise in both minimally invasive and open techniques. Emergency open repairs could be managed through
structured transfer pathways or mobile specialist teams. While these approaches would require organisational
change, they would align service provision with a focus on patient safety and the realities of contemporary

surgical practice.

A less radical alternative is to treat groin hernia surgery as a specialist domain within existing surgical
departments rather than centralising activity into a few regional centres. Departments would maintain hernia
activity only if defined surgeon volume thresholds were met, whereas a formal specialist on-call system would
ensure that emergency open repairs were managed by experienced surgeons through cross-departmental
coverage. We present this as a possible intermediate solution that may avoid some disadvantages of full

centralisation while still addressing the maintenance-of-competence problem.

Denmark is positioned to lead such a transition. The Danish Hernia Database provides high-quality national data
[9], and Danish hernia research has influenced international guidelines for decades. The relatively small size of
the Danish healthcare system facilitates coordinated national strategies and their impact evaluation. A carefully
planned reorganisation of groin hernia surgery in Denmark could therefore serve as a model for other countries

facing similar challenges, as well as for other selected surgical procedures.
Disadvantages and trade-offs of centralisation

Proposals to centralise groin hernia repair must acknowledge important trade-offs. Denmark performs more
than 11,600 elective groin hernia repairs annually, far exceeding the volume of giant and parastomal hernias
managed at five regional centres [8]. Centralising open repair would also, in practice, centralise laparoscopic
repair because open-conversion competence must remain immediately available. Concentrating surgery in
fewer centres may further weaken hernia and abdominal wall competence in non-centralised departments,

necessitating mitigation strategies such as rotation programmes and specialist on-call systems.

Although centralisation conflicts with the current Danish political focus on local healthcare access, some
consolidation may still be justified by patient safety and outcome data. For a procedure most patients undergo
only once, increased travel distance may be acceptable if quality improves through centralisation. The
alternative - maintaining a distributed system with declining procedural volumes and eroding competence —

may pose a greater risk.
International relevance

Although this review focuses on Denmark, the issues described are not unique to any single country. Many
healthcare systems are experiencing similar shifts towards minimally invasive surgery and away from open
techniques [19]. The questions raised here about training, competence and organisation of care are therefore of
broad international relevance. Denmark’s comprehensive registry infrastructure and coordinated healthcare

system offer an opportunity to generate evidence that can inform global discussions.

Conclusions

The decrease in open groin hernia surgery has challenged longstanding assumptions about surgical training and
organisation. Treatment of groin hernias has moved from a widely distributed “basic” operation to a largely
minimally invasive subspeciality in which outcome depends on experience and volume. Continuing to use

training models developed for a different era creates a mismatch between expectations and reality.

A shift toward subspecialisation, centralisation and realistic training goals may better ensure high-quality care

and sustain surgical education, while the disadvantages and trade-offs of such a transition must be addressed
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transparently. Denmark, with its robust registry infrastructure and tradition of data-driven quality improvement,
is positioned to lead this transition. The time has come to recognise that groin hernia surgery is no longer a

universal training operation and to reorganise care accordingly.
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