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ABSTRACTABSTRACT

INTRODUCTION.INTRODUCTION.  A laparoscopic repair is recommended for emergency groin hernias. However, due to increasing sub-
specialisation, the expertise in performing a laparoscopic hernia repair may not always be present. Therefore, this study aimed
to assess the organisation of Danish hospitals’ surgical acute teams in regard to emergency groin hernia care.

METHODS.METHODS.  A nationwide questionnaire study was conducted for all Danish surgical departments performing emergency groin
hernia repair and completed by the departments’ administrative heads via REDCap.

RESULTS.RESULTS.  A total of 18 out of 19 departments completed the questionnaire. The overall response was positive towards
providing emergency laparoscopic groin hernia repairs at all times. However, this was possible only in a minority of the
departments outside daytime on weekdays, and regional differences were found. Surgical proficiency at the hospital and on-
call from home varied, and only 24% of the departments could page surgeons (not on-call) to perform emergency laparoscopic
groin hernia repair.

CONCLUSIONS.CONCLUSIONS.  A discrepancy was found between the wish of the surgical departments to provide laparoscopic emergency
groin hernia repairs and the possibilities in today’s surgical acute teams. Therefore, a reorganisation should be considered to
ensure the availability of laparoscopic groin hernia repair for acute procedures.

FUNDING.FUNDING.  This study was funded by The Copenhagen Medical Society and Herlev & Gentofte Hospitals' research council. The
funding providers had no role in designing, conducting or analysing the results.

TRIAL REGISTRATION.TRIAL REGISTRATION. not relevant.

.

A paradigm shift in general surgery has been described due to increased sub-specialisation, according to which
groups of diseases are divided into “specialities” [1]. Higher degrees of sub-specialisation may result in on-call
surgeons not always being proficient in the most favourable emergency surgical procedure. For example, a
common abdominal surgical emergency is strangulated groin hernia requiring immediate surgery due to the risk
of bowel ischaemia and necrosis [2]. International guidelines recommend laparoscopic repair for emergency
groin hernias [3, 4], but they also specify that the procedure should be reserved for surgeons with extensive
experience in the laparoscopic groin hernia repair technique [3]. Moreover, a surgeon volume-outcome
relationship has been suggested in elective groin hernia repair [5, 6], and presumably this association also
applies to emergency groin hernia repairs.
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Not all on-call surgeons perform hernia surgery on a routine basis and may therefore not be skilled in
laparoscopic groin hernia repair or up to date on the international guidelines of the field. Therefore, this
nationwide questionnaire study aimed to assess the structure and organisation of Danish hospitalsʼ acute surgical
teams concerning emergency groin hernia management.

METHODSMETHODS

This study is a prospective nationwide questionnaire study reported according to the STrengthening the
Reporting of OBservational studies in Epidemiology (STROBE) statement [7]. Before conducting the
questionnaire study, we performed a pilot study at the annual meeting of the Danish Hernia Database [8, 9] in
June 2021. Here, 56 hernia-interested surgeons participated in a survey using Kahoot [10], assessing whether a
laparoscopic transabdominal pre-peritoneal (TAPP) procedure could be provided for patients with emergency
groin hernias during evenings, nights and weekends. In the pilot study, most surgeons stated that an emergency
TAPP could not always be provided, even though it was desirable (Figure 1Figure 1).
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To assess this issue further, we performed a questionnaire study including all Danish surgical departments
performing emergency groin hernia surgery, identified through data retrieved from the Danish Hernia Database
containing all groin hernia repairs registered in 2020 [8]. The questionnaire was emailed to the departmentsʼ
administrative heads and made available through Research Electronic Data Capture (REDCap) [11] in December
2021. The administrative heads could either respond themselves or delegate the completion of the questionnaire
to the chief emergency surgeon. The questionnaire was developed in collaboration with a senior surgeon with
extensive expertise in hernia surgery and a resident surgeon participating in frequent night calls. Finally, the
questionnaire was face validated by two research colleagues, a specialised hernia surgeon and an emergency
abdominal surgeon. The questionnaire was read out point-by-point by the participants to the researcher in order
to evaluate the appropriateness and reasonableness of each question for the intended purpose [12].

The questionnaire consisted of 16 questions in Danish divided into two sections. Written informed consent was
obtained when the participants answered the questionnaire. The first section contained questions about hospital
demographics such as catchment area and case volume for groin hernia repairs. The second section contained
questions about the emergency groin hernia management and the surgical expertise available at any given time
and weekday. All questions had to be answered, ensuring 100% completion. Danish and English versions of the
questionnaire are included in the Supplementary material (Appendix 1 & 2Supplementary material (Appendix 1 & 2
https://ugeskriftet.dk/files/a02220125_-_supplementary.pdf)https://ugeskriftet.dk/files/a02220125_-_supplementary.pdf). For non-responders, a weekly reminder was
emailed twice. A weekly phone call was made hereafter; and if no response had been obtained after two calls,
one last reminder was sent out by email. Data collection finished in late January 2022, and all data analyses were
performed using Microsoft Excel (version 2008, Microsoft Corp., Redmond, WA, United States). Categorical data
are presented as frequencies and percentages and presented in bar charts.

Ethical approvalEthical approval

The Danish Data Protection Agency approved this study (Record no. P-2021-683). Survey participants were
informed about the elements of this study and gave their written consent for participation. According to Danish
law, approval from the ethics committee was not required.

Trial registration: not relevant.

RESULTSRESULTS

The questionnaire was sent to 19 emergency surgical departments in Denmark and completed by 18
departmentsʼ administrative heads or chief emergency surgeons, yielding a total response rate of 95%. Among
these, 17 departments performed emergency groin hernia repairs at the time of the survey and were therefore
eligible for inclusion. All five Danish regions were represented and surgical department demographics are
presented in Table 1Table 1. Most departments had an annual volume of 200-400 elective groin hernia repairs and
performed either 21-30 or > 50 emergency groin hernia repairs annually. The hospital catchment area varied
from < 100,000 to > 500,000, but most hospitals had a catchment area of 200,001-300,000 citizens.
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Of all departments, 76% (n = 13) wanted to be able to provide emergency laparoscopic groin hernia repairs at all
times. Half of the departments (n = 9, 53%) could always perform emergency laparoscopic repairs during
daytime on weekdays, and 76% of the departments could at least offer such repairs > 75% of the days. However,
this was not the case during weekends, nights and evenings, when only a few departments (n = 3, 18%) could
always provide these procedures, and 36% of the departments could offer them > 75% of the days.

Departments that wanted to provide laparoscopic hernia repair but were currently unable to do so were asked
how they might improve their emergency hernia repair coverage. Some departments reported improving their

.
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surgical consultantsʼ laparoscopic hernia repair competence, aiming to ensure that all on-call surgeons were
proficient in performing emergency laparoscopic hernia repairs. Other improvement measures included
resource allocation and more surgical training, whereas one department argued that “an emergency
laparoscopic groin hernia repair should be a required skill for an emergency abdominal surgeon to master”.
Another department stated, “We strongly believe laparoscopic repairs are the best solution for this patient group
and will strive to make it available for all our patients”. Lastly, one department stated that only surgeons with a
certain annual volume performed laparoscopic hernia repairs, and that the required volume was typically
achieved only by elective upper gastrointestinal surgeons. However, despite aiming for more surgical
laparoscopic hernia repair training, a dedicated on-call acute team of upper gastrointestinal surgeons was still
missing. Four departments (24%) responded “no” when asked whether they wanted to provide emergency
laparoscopic groin hernia repairs at all times. Among these, one department argued that not all surgical
consultants had the required expertise, and another argued that emergency laparoscopic groin hernia repairs
were not needed on weekends/evenings/nights. The third noted that other emergency competencies had to be
prioritised to provide broad emergency treatment coverage for a small catchment area. However, if needed,
patients would be transferred to a larger hospital. The final department did not provide any explanation.

Regarding the different regions, all hospitals from three out of five regions reported that they could at least offer
laparoscopic groin hernia repair > 75% of the daytime on weekdays (data not shown). However, the regional
differences were more prominent during evenings, nights and weekends and only one region could provide a
laparoscopic emergency groin hernia repair on > 50% of the days.

We asked whether the departments were able to page surgeons from home (not on-call) to perform an
emergency laparoscopic groin hernia repair. The results varied, and paging was possible only in a few
departments (n = 4, 24%). Four departments answered this question by choosing the “Other” option; among
these, one surgical department stated that such a paging system was currently under development, and the other
three said that a formalised system was non-existing, but a colleague could always be paged for help as needed.
The remaining departmentsʼ on-call surgical teams (n = 9, 53%) could not page surgeons (not on-call) to perform
an emergency laparoscopic groin hernia repair. Regarding the surgical staffʼs laparoscopic groin hernia repair
proficiency, our survey showed varying numbers applying both to surgeons who were present at the hospital
and senior surgeons who were on-call from home (Figure 2Figure 2). Only one surgical department (6%) reported
laparoscopic competence in the surgical acute team at the hospital at all times, and two departments (12%)
always had the expertise among the surgeons who were on-call from home. Finally, one department stated that
the surgeons who were on-call from home never had laparoscopic groin hernia repair proficiency. No
departments reported transferring patients to other hospitals for emergency laparoscopic groin hernia repair
and none reported that they could call a surgeon from another hospital.
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In the past year, four departments had paged a surgeon (not on-call) up to nine times from home to perform a
laparoscopic emergency groin hernia repair. Moreover, 76% (n = 13) of the departments had patients undergoing
open instead of laparoscopic groin hernia repairs due to a lack of expertise (Figure 3Figure 3). Finally, five departments
reported that computed tomographies had preceded surgeries to evaluate strangulation degree and thus the
possibility of postponing the surgery until the next day due to the lack of expertise in the on-call surgical acute
team. None of these departments could page expertise from home.

.
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DISCUSSIONDISCUSSION

This nationwide questionnaire study examined the organisation of Danish surgical acute teams in regard to
emergency groin hernia repairs. Overall, a discrepancy was observed between the surgical departmentsʼ wish to
provide emergency laparoscopic groin hernia repairs and the practical possibilities in todayʼs surgical acute
teams. Half of the departments could always offer laparoscopic groin hernia repairs during daytime on
weekdays. In contrast, only 18% of the departments could provide the same service during evenings, nights and
weekends. Moreover, analysis of the regional differences showed that the overall responses were similar
regarding proficiency and possibilities during the daytime on weekdays, but unevenly distributed during
evenings, nights and weekends.

Our survey showed that the surgical staff had varying proficiency regarding emergency laparoscopic groin
hernia repair, both in the surgical acute team at the hospital and among the senior surgeons who were on-call
from home. Some departments had a low annual case volume for both elective and emergency repairs,
potentially limiting training and skill maintenance possibilities, but the association between a low case volume
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and training has yet to be investigated. However, several departments reported implementing measures to
improve their laparoscopic groin hernia repair competence by surgical training, resource allocation or by
requiring that it was a skill among their emergency abdominal surgeons. Nevertheless, despite the overall
positive attitude towards laparoscopic repairs for emergency groin hernias, only four departments had paged
surgeons from home in the past year. In addition, performing an open repair rather than paging laparoscopic
expertise seemed fairly common. Interestingly, moving patients or surgeons to and from other hospitals did not
seem to be used in clinical practice for these acute situations.

The strengths of this study include a high response rate and nationwide coverage, reducing the risk of selection
bias [13]. In addition, our survey was developed in collaboration with hernia experts and subsequently face
validated within the target group. Furthermore, we believe that this study is generalisable to countries with
similar healthcare and surgical education systems. Limitations include a risk of recall bias, especially for the
annual case volume. However, we believe that this should not affect our overall survey results and main
conclusions.

International hernia guidelines state that a laparoscopic procedure is the best approach for emergency groin
hernias [3, 4], but this technique should be reserved for experienced hands. When the expertise is present, a
laparoscopic approach brings benefits such as exploring and reducing the hernia sac contents and inspecting
bowel and blood flow to assess bowel viability continuously [3, 4]. However, bowel inspection may also be done
laparoscopically after an open anterior repair [14], and surgeons may be reluctant to laparoscopically handle
obstructed bowel in an inguinal hernia due to the risk of bowel perforation, which may be avoided using an open
anterior approach [15].

Our study showed varying proficiency and possibilities for laparoscopic emergency repairs among Danish
surgical departments and regions. The overall attitude was positive towards always providing laparoscopic groin
hernia repairs, but at the time of survey, most departments did not have sufficient expertise or an organisation
to achieve this. Even though patients with emergency groin hernias do not always require surgery within a few
hours, they do also get admitted outside daytime hours. This increases the risk of sub-optimal treatment and thus
the risk for postoperative complications, previously described as the “weekend effect” [16].

CONCLUSIONCONCLUSIONSS

Despite emergency groin hernias being common surgical emergencies, our study showed that laparoscopic
repairs could not always be provided, especially outside daytime hours on weekdays. Overall, there seemed to be
a discrepancy between the desired and actual organisation concerning emergency groin hernia care. Therefore,
surgical departments or regions may consider reorganising their surgical acute teams to ensure the availability
of laparoscopic emergency groin hernia repair to comply with international guidelines.
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