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Abstract

Background Hernia repairs are a commonly performed surgical procedure and the Shouldice Repair of inguinal hernias
has been well described before in terms of its outcomes. However, the purpose of this paper was to understand what experts
from Shouldice Hospital consider to be the essential steps to the Shouldice Method.

Methods Utilizing a Delphi Methodology, surgeons at Shouldice Hospital who are considered content experts, provided
their answers on what is essential to the Shouldice Method. The median, interquartile range, and percent agreement from the
responses as well as the Delphi’s overall Cronbach’s Alpha were determined. All Delphi items were ranked on a five-point
Likert scale and consensus was reached when Cronbach’s Alpha was >0.8. The items from the survey that ranked as 5-com-
pletely agree or 4-partially agree by > 80% of participants on the five-point Likert scale were included in the final framework.
Results The final consensus for the Shouldice Method included 39 items with 7 overarching steps: preoperative preparation
of the patient, anesthetic component, incision and nerve identification, treatment of the cremasteric muscles, hernia identi-
fication and treatment, reconstruction of the posterior wall, and post-operative management of patients.

Conclusion The results of this consensus provide a step-by-step approach to the Shouldice Method, as well as information

that is timely and can be utilized by surgeons incorporating non-mesh hernia repairs into their practice.

Keywords Shouldice repair - Consensus - Tissue repair - Delphi technique

Introduction

Inguinal herniorrhaphy is a commonly completed surgical
procedure and performed globally more than 20 million
times annually [1]. There have been various types of repairs
described over the years utilizing both open and laparoscopic
techniques [2]. Specifically, from an open approach both tis-
sue and mesh repair procedures have been documented, such
as the Lichtenstein, McVay, Bassini, and Shouldice [2].
The most frequently observed post-operative outcomes
in hernia surgery have been recurrence rates, chronic pain,
and more recently quality of life measures [3, 4]. Each type
of repair has varying published outcomes in these regards.
Nevertheless, the most widely accepted and commonly doc-
umented tissue repair has been the Shouldice Repair. The
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current HerniaSurge guidelines recommend the Shouldice
technique in non-mesh inguinal hernia repairs [1].

The steps and history of the Shouldice Repair have been
described in many papers over the years [5—8]. This paper
however, intends to provide a clear, concise, and consistent
technical framework from Shouldice Hospital surgeons, who
themselves have completed a large number of procedures
utilizing the Shouldice Method. We feel this is important,
as published outcomes of the Shouldice Repair have vary-
ing results in the literature [7, 9, 10]. Although this is likely
multifactorial, one feature not to be overlooked is that the
technique may not be completely followed and that perhaps
modifications are being made [9, 11].

Therefore, the objective of this paper was to understand
what expert surgeons from the Shouldice Hospital consider
essential to the Shouldice Method as it relates to repair-
ing primary inguinal hernias, as well as provide an original
consensus paper on the Shouldice Method. In this paper, the
Shouldice Method encompasses the technical steps as well
as patient care.
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Methods
Delphi technique

The Delphi technique is a commonly known and widely
used technique for achieving consensus among a group of
experts [12], particularly in health-related research [13].
The four pillars of the Delphi technique are: anonymous
participation, iterations with interim feedback, the use of
experts and statistical aggregation [14-16].

Expert participants

An invitation to participate in this project was sent to sur-
geons at Shouldice Hospital that had worked or were still
working at the hospital from January 2016 to August 2021.
These individuals were deemed as experts and invited
to participate if they had each performed at least 1000
repairs. Regardless of previous experience and education,
each new surgeon at Shouldice Hospital undergoes pre-
scribed training to understand and familiarize themselves
with the appropriate repair technique. Study participation
was voluntary, anonymous to the other Delphi recipients,
and the data was coded for analysis to further guard par-
ticipant identity.

Administration of the Delphi

The study survey was designed using the Delphi technique
methodology [17] and sent to participants utilizing a web-
based survey tool (Simple Survey version 5.10.0 avail-
able at https://www.simplesurvey.com). The Delphi was
created using previous publications written by Shouldice
Hospital surgeons and after careful review and consensus
discussion, by the authors, of which items to include in the
preliminary Delphi.

There were two rounds of the Delphi sent to participants
and only those that answered the first round were sent the
second. The first Delphi contained 48 items all under the
seven key overarching steps and the second Delphi had 49
items under the same key steps. The second Delphi pro-
vided the participants with the median, interquartile range,
as well as any additional items brought up by participants
in the first round. All of the questions were asked in both
the first and second Delphi with the addition of one ques-
tion in the second, which was regarding the opening of the
transversalis fascia (step 6d). The participants received
two email reminders and the second round was sent out
1 month after the first.
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Ranking and determination of consensus

All Delphi items were ranked on a five-point Likert scale
and consensus was reached when Cronbach’s Alpha
was > 0.8. The Cronbach’s alpha value of 0.8 was chosen
because it is considered to be the ideal value and falls
between the 0.7 level that is acceptable [18] and 0.95
which can indicate redundancy [19]. The Cronbach’s alpha
can be used for its ability to evaluate the reliability of
data collected through the Delphi and be informative for
discussing the consistency of the items within the Delphi
[20]. For the purposes of this paper, Cronbach’s alpha is
used to indicate the level of consistency in responses by
the expert participants. As Alpha approaches 1.0 there is
consistency in the responses of participants which sug-
gests consensus [20].

Framework inclusion

Once consensus was achieved by the participants for the
Delphi (Cronbach’s alpha >0.80), the final framework was
determined by assessing each sub-step for positive, negative,
or neutral agreement. Each sub-step was ranked 1 (com-
pletely disagree), 2 (partially disagree), 3 (neutral), 4 (par-
tially agree), and 5 (completely agree) by participants. The
items ranked on the 5-point Likert Scale as 5 or 4 by >80%
of participants were included in the final framework [22] as
this indicated a positive consensus had been reached [17,
22, 23]. The Likert Scale ratings of 1 and 2 were indicative
of a negative consensus and ratings of 3 presented a neutral
consensus, therefore these ratings were not included in the
final framework [17].

Statistical analysis

Results from the Delphi were gathered, deidentified, and
inputted into Microsoft Excel (2019). The median, interquar-
tile range, and percent agreement were completed in excel
and the overall Cronbach’s Alpha was determined using the
statistical software R 2021 (R: A Language and Environ-
ment for Statistical Computing, R Foundation for Statistical
Computing, Vienna, Austria) [24].

Results
Participants
Thirteen participants were invited to participate in round

1 and the eleven that submitted responses participated in
round 2. The median number of surgeries for the surgeons
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who took part in the Delphi was around 7000. On average
the expert participants completed 600-700 surgeries per year
at the Shouldice Hospital.

Consensus framework on operative steps

The final framework of the Shouldice Method was made up
of seven key steps (Table 1) and 39 elements within these
steps. The Cronbach’s alpha increased by 0.03 between the
two Delphi iterations. The overall consensus was found to
have a Cronbach’s alpha of 0.81. The results of the second
Delphi and what is included in the final framework of the
Shouldice Method can be found in Table 2.

Discussion

Using a consensus-based methodology we clarified and
explained through the perspective and collective knowledge
of Shouldice Hospital experts what the essential steps are
for a Shouldice Method. The information provided here is
important for those that wish to understand, perform and
incorporate the Shouldice Method into their practice with
the expectations of appropriate outcomes.

Step one of the Shouldice Method is the preoperative
preparation of the patient, and this includes the clinical
diagnosis of an inguinal hernia, patient prehabilitation, pre-
operative weight control, and setting patient expectations.

The participating experts had agreed that clinical diag-
nosis is the preferred method to determine the presence
of a hernia in the context of undergoing surgery and when
using the Shouldice Method. In their experience results from
ultrasound or MRI can be misinterpreted, would not change
the management plan (outside of specific circumstances or
recurrent presentation), and are often unreliable for diag-
nosing hernias in the absence of an appropriate history and
physical examination. Some of the experts in this project
suggested that in certain and specific circumstances, such as
multiple recurrences or when there is clinical uncertainty,
the use of diagnostic imaging may be of use in combination
with physical examination. This experience is concurrent

Table 1 Seven key overarching steps in the Shouldice Method

Step 1 Preoperative preparation

Step 2 Anesthetic component

Step 3 Incision and nerve identification
Step 4 Cremasteric muscles

Step 5 Hernia identification and treatment
Step 6 Posterior wall reconstruction

Step 7 Post-operative management

with the current HerniaSurge guidelines [1] as well as find-
ings in the literature [26-31].

General patient prehabilitation includes optimizing
patient comorbidities as well as improving baseline fitness
and exercise tolerance. The consensus among this group of
experts on general prehabilitation and weight control pre-
operatively was that any improvements are beneficial and
important to the Shouldice Method. Across a variety of sur-
gical procedures prehabilitation and weight reduction are
seen as a benefit in preparing the patient for surgery as well
as recovery afterwards [32-37]. The use of prehabilitation
and weight reduction at Shouldice Hospital has been refer-
enced for many years [5, 7, 8, 38—40].

To set patient expectations involves an explanation of the
operative steps of the Shouldice Method, risks, benefits and
alternatives, as well as the patient process from admission
to discharge. This detailed communication is not unique to
Shouldice Hospital but has been apart of the patient care for
many years and is considered important by experts to the
Shouldice Method. A study done in 2019 on cancer patients
undergoing surgery [41], concluded that the standard of care
should include preoperative patient orientation to minimize
anxiety. Other studies also presented lowered anxiety, as
well as higher satisfaction and better prognosis due to pre-
operative patient education [42—44].

Not included in the final framework were the recommen-
dations to stop or reduce tobacco, cannabis, and alcohol use
prior to surgery because they are not unique to the Shoul-
dice Hospital. These recommendations are commonly made
[45—47] and the experts here believe they should be followed
but that it is also important to consider the essentiality of a
repair regardless of adherence to these recommendations,
as well as to work with patients through compromise and
informed consent when making decisions.

Step two of the Shouldice Method is the anesthetic
component

The experts in this project reached consensus and remarked
that the use of local anesthesia is essential to the Shouldice
Method and they agreed that the use of local anesthesia in
combination with either conscious sedation or general anes-
thesia is important to the Shouldice Method. However, it is
more common to use a local anesthesia with conscious seda-
tion. This is concurrent with the 2018 HerniaSurge guide-
lines [1], which recommend local anesthesia for treatment of
unilateral primary inguinal hernias for all adults. The experts
in this project also commented that the use of general anes-
thesia should be reserved for specific circumstances (such
as multiple recurrences) where conscious sedation is less
appropriate. Studies have been completed with evidence to
support local anesthesia as being more cost effective [48],
providing earlier patient mobilization and hospital discharge
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Table 2 Consensus results

Steps Percent agree Percent Percent Strength® Median (IQR®) Final framework
neutral disagree

1. Preoperative preparation of the patient

a. Clinical diagnosis (not US, CT, or MRI) of inguinal hernias 91 9 0 c 5(0) Included

b. General patient prehabilitation (optimizing patient comor- 91 9 0 c 5(D) Included
bidities, improving baseline fitness, and exercise tolerance)

c. Preoperative weight control 100 0 0 d 4(0) Included

d. Stopping tobacco use before surgery is recommended 73 27 0 b 4(1.5) Excluded

e. Stopping or reducing cannabis use prior to surgery is 70 9 18 b 4(1.5) Excluded
recommended

f. Stopping or reducing alcohol consumption prior to surgery 73 9 18 b 4(0.75) Excluded

is recommended

g. Setting patient expectations (explanation of operative steps 100 0 0 d 5(0) Included
and our technique, risks/benefits/alternatives, and explain-
ing the process from admission to discharge)

2. Anesthetic component

a. The use of conscious sedation (more commonly) or general 91 9 0 c 5(0) Included
anesthesia, in association with local anesthesia

b. The use of a local anesthesia 82 9 9 c 5(0) Included

3. Incision and nerve identification

a. An oblique inguinal incision 100 0 0 d 5(0.5) Included

b. The adequate incision should allow appropriate visualiza- 100 0 0 d 5(0) Included
tion from above the internal ring to the pubis

c. The development of an adequate external oblique aponeu- 100 0 0 d 5(0) Included
rotic flap

d. The opening of the cribriform fascia to identify the pres- 100 0 0 d 5(0) Included

ence of a femoral hernia

e. The identification, isolation, and preservation of the ilioin- 91 9 0 c 5(0) Included
guinal and iliohypogastric nerves, whenever possible

4. Cremasteric muscles

a. The splitting of the cremasteric muscles 91 9 0 c 5(0) Included
b. The resection of the medial cremasteric muscle 91 9 0 c 4(1) Included
c. The resection of the posterior cremasteric vessels 82 18 0 c 4(1) Included
d. The resection of the lateral cremasteric muscles 73 18 9 b 4(0) Excluded
e. The division of the Genital Branch of the Genito Femoral 91 9 0 c 5(D) Included
nerve, in combination with the lateral cremasteric muscles
5. Hernia identification and treatment
a. Cord lipomas should be identified 100 0 0 d 5(0) Included
b. Cord lipomas should be resected 100 0 0 d 4(0) Included
c. Cord lipomas should be reduced 73 9 18 b 4(0.75) Excluded
d. The identification, isolation, and dissection beyond the 100 0 0 d 5(0) Included
internal ring to fully mobilize and deal with indirect hernia
sacs
e. The indirect sac should be reduced or excised 100 0 0 d 5(0) Included
f. Identification, dissection, and reduction of a peritoneal 100 0 0 d 5(0) Included
protrusion, medial to the vas deferens at the level of the
internal ring, to rule out the presence of a small or occult
indirect hernia
g. Direct hernias should be completely isolated before open- 73 27 0 b 4(D) Excluded
ing the posterior wall, medial to the hernia sac
h. It is important to identify possible interstitial hernias, sur- 100 0 0 d 5(0) Included

rounding the internal ring or in other locations where they
can be commonly found

@ Springer



Hernia

Table 2 (continued)

Steps Percent agree Percent Percent Strength® Median (IQR?) Final framework
neutral disagree

6. Posterior wall reconstruction
a. Adequate dissection of the tissue overlying the pubis should 91 9 0 c 5(0) Included
be done so that the superior part of the pubic tubercle can
be easily seen and palpated

b. The transversalis fascia should be opened just lateral to the 91 9 0 ¢ 5(0) Included
medial abdominal wall muscles

c. The development of the posterior rectus plane 100 0 0 d 5(0) Included

d. The transversalis fascia should be opened from the pubic 100 0 0 d 4(1) Included
tubercle to the internal ring

e. Checking the femoral space for a hernia, after opening the 73 18 9 b 4.5 (4.75) Excluded

posterior wall

f. Closure of the hernia defect should be done using a perma- 100 0 0 d 5(0) Included
nent monofilament material

g. Closure of the hernia defect should be done using stainless- 55 45 0 b 35(@1) Excluded
steel wire

h. The hernia defect should be closed in four layers 100 0 0 d 5(0) Included

i. The first line of the repair should bring together the trans- 91 9 0 d 5(0) Included
versalis fascia and the medial abdominal wall muscles

j- The first line of the repair should include the proximal 91 9 0 c 5(0) Included
cremasteric stump

k. The second line of the repair should bring together the 100 0 0 d 5(0) Included

medial flap (transversus abdominus, internal oblique arch,
and rectus) down to the shelving edge of the inguinal liga-
ment

1. The third line of the repair should bring together more 82 0 18 c 5(0.5) Included
superficial layers of the transversus abdominus, internal
oblique arch, and rectus to the shelving edge of the inguinal
ligament

m. The fourth layer of the repair should bring together the 91 9 0 c 5(1) Included
anterior wall medial muscles and a more superficial por-
tion of the shelving edge of the inguinal ligament/external
oblique fascia

n. The diameter of the internal ring should be tested and 100 0 0 d 5(0) Included
should appropriately surround the cord without compressing
its structures

7. Post-operative management of patients

a. Ambulation of the patient off the operating room table toa 64 36 0 b 4(0.75) Excluded
wheel chair

b. Early ambulation and physical activity 100 0 0 d 5(0) Included
c. Adequate pain management, mainly with oral medication 100 0 0 d 5(0) Included
d. Opioid sparing practices during the hospital course 100 0 0 d 5(0.5) Included
e. Patients as teachers {previous patients (i.e., those that 82 9 9 c 4(1) Included
just had surgery) being a guide for those about to undergo
surgery }
f. Overall patient interaction with each other 100 0 0 d 5(1) Included
g. Massage therapy post-operatively 18 55 27 a 3(0.75) Excluded
h. Opioid sparing practices on discharge 100 0 0 d 5(0) Included

#Strength determination: a—no consensus (<50%); b—weak consensus (51-80%); c- strong consensus (80-99%); d—unanimous consensus
(100%)[25]

"IQR =Q3-Ql, this is the interquartile range which is the difference between the third and first quartiles
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[49], lower early post-operative pain and post-operative
nausea [49, 50], and higher patient satisfaction [51, 52]. At
Shouldice Hospital the use of local anesthesia continues to
be the preferred approach and its use has been widely docu-
mented over the years [5, 7, 8, 38—40]

Step three of the Shouldice Method are the incision
and nerve identification steps

The experts came to the consensus that an oblique ingui-
nal incision must be made and the incision should allow
for appropriate visualization from above the internal ring
to the pubis when performing the Shouldice Method. The
rationale from experts is that when performing this type of
open repair, the incision must be adequate enough to see the
anatomy properly (femoral and inguinal regions) and com-
plete the repair satisfactorily [7, 8, 40]. Former Shouldice
Hospital surgeons have described the location of the incision
to be along the line of the inguinal canal [39], starting mid-
way between the anterior superior iliac spine and internal
ring then extending to the public tubercle [7] or paralleling
the groin crease [8]. Some of our experts noted that it is also
important to tailor the groin incision to the patient’s anatomy
(i.e., size of hernia and body stature).

The development of an adequate external oblique aponeu-
rotic flap as well as opening the cribriform fascia to iden-
tify the presence of a femoral hernia were included by the
experts in the Shouldice Method because they can help
relieve tension over the dissection, as well as prevent any
recurrences that were missed hernias during the index opera-
tion. A study published in 2002, showed results where there
was a 15-fold greater incidence of femoral hernia after ingui-
nal hernia repair compared to the occurrence of a primary
femoral hernia [53]. Additional steps and reasoning for iden-
tifying occult femoral defects have been well documented in
other publications [7, 8, 39].

There was consensus among the experts that it is impor-
tant to identify, isolate, and preserve the ilioinguinal and
iliohypogastric nerves, whenever possible when performing
the Shouldice Method. Experts have also advised that when
there is a risk of entrapment, the deliberate sacrifice of the
nerves may need to be done. These practices are in keep-
ing with recent guidelines in the context of inguinal hernia
repair [1] and are well documented as being done as part of
the Shouldice Repair [7, 8, 39].

Step four of the Shouldice Method relates
to the treatment of the cremasteric muscles

The consensus on the handling of the cremasteric mus-

cles for a Shouldice Method were (1) they are split open,
(2) the medial cremasteric muscle as well as the posterior
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cremasteric vessels are resected, and (3) the Genital
Branch of the Genito Femoral nerve, in combination with
the lateral cremasteric muscles are divided. The splitting
of the cremasteric muscle opens up the cord area and
allows for clear identification and visualization of her-
nia anatomy (i.e., sac), this is important specifically in
the context of small indirect hernia sacs. This can also
improve the floor repair and help identify occult direct
hernias. In males, the distal portion is fixed during the
external oblique closure and this is done to keep the testi-
cle in place. The treatment of the cremasteric muscle and
development of these procedures by Shouldice surgeons
have been previously documented [8, 38, 39].

Step five of the Shouldice Method is the hernia
identification and treatment step

This group of experts came to the consensus that the
important steps to indirect hernia identification and treat-
ment involved identifying and treating cord lipomas,
indirect hernia sacs, peritoneal protrusions, and possible
interstitial hernias. The first part of this step involves iden-
tifying and resecting cord lipomas and the observations
made by the experts in this project were that the resection
of cord lipomas allowed for a better repair of the internal
ring, but one has to be mindful of vascularity and any
risk of damage to cord structures. The experts commented
that if it is seen as unsafe to resect the cord lipomas, they
should be reduced, however, most agreed that almost all
should be resected. The following part was the identifica-
tion, dissection, and reduction of a peritoneal protrusion,
which is done medial to the vas deferens at the level of
the internal ring to rule out the presence of a small or
occult indirect hernia. The next inclusion in the Shouldice
Method is the mobilization and handling of the indirect
hernia sac. This involves the identification, isolation and
dissection beyond the internal ring, to fully mobilize and
deal with the indirect hernia sac, which should either be
reduced or excised. Either reducing or excising is appro-
priate based on the clinical situation and discretion of the
surgeon. The final part of this step was to identify possible
interstitial hernias that surround the internal ring or in
other locations where they can be commonly found, which
is often superior and medial to the internal ring, separated
by a muscular bridge from indirect hernias. These hernias
may be uncommon but can contribute to recurrences if
they were missed at the time of the initial surgery [8].
Identifying these possible hernias is completed by visually
assessing the muscle wall superiorly and laterally to the
internal ring [7]. The reason for identifying and freeing
these structures are to ensure there is no development of
an indirect hernia leading to a recurrence [8].
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Step six of the Shouldice Method
is the reconstruction of the posterior wall

The first few items of the reconstruction of the posterior wall
that are important for a Shouldice Method are the adequate
dissection of the tissues overlying the pubis to allow for the
superior part of the pubic tubercle to be easily seen and
palpated, the opening of the transversalis fascia just lateral
to the medial abdominal wall muscles, the development of
the posterior rectus plane, and the opening of the transver-
salis fascia from the pubic tubercle to the internal ring. This
allows for the visualization of a direct hernia [7, 40] and
for a secondary exam of the femoral space to check for any
defects, which as discussed earlier is important in reducing
early recurrences.

The consensus on the closure of the hernia defect for the
Shouldice Method was that it should be done in four layers
and using permanent monofilament material, which has been
recommended in the past [7, 8, 40]. The Shouldice Hospi-
tal has previously reported the use of stainless-steel wire
because of its bacterial resistance and excellent strength [7,
8, 40]. These same publications reported a disadvantage to
using this material for surgeons and hospitals more broadly,
as it can cause frustration due to kinks and breakage if mis-
handled and it is difficult to procure [7, 8].

The following parts of this step relating to the four lines
of repair have been well documented in previously published
articles [5, 7, 8, 40] and are all important to the Shouldice
Method. The first line of repair should bring together the
transversalis fascia and the medial abdominal wall muscles,
as well as include the proximal cremasteric stump (from
lateral and posterior cremasteric muscles). This is important
as it aids in the recreation of the internal ring as well set the
foundation for a strong repair. The second line of the repair
brings together the medial flap (transversus abdominus,
internal oblique arch, and rectus) down to the shelving edge
of the inguinal ligament. The third line of the repair should
bring together the more superficial layers of the transversus
abdominus, internal oblique arch, and rectus to the shelving
edge of the inguinal ligament. In regards to the fourth line
of repair, it should bring together the anterior wall medial
muscles and a more superficial portion of the shelving edge
of the inguinal ligament/external oblique fascia. The experts
involved in this project commented that the third and fourth
layer help create a tension free second layer, but in recur-
rent hernias or patients with a significant prior surgery those
layers may not always be completed. The final part of this
step was that the diameter of the internal ring should be
tested and should appropriately surround the cord without
compressing its structure.

It is important to note that in a previous step the femoral
region is manually checked by the surgeon as to not miss a
femoral hernia by opening of the cribriform fascia. Some

surgeons at Shouldice Hospital may do one of these checks
or both but the consensus is that the femoral space is always
checked regardless of the method.

Step seven of the Shouldice Method
is the post-operative management of patients
at Shouldice Hospital

The first part included in the Shouldice Method was the early
ambulation and physical activity of patients post-operatively.
Many previous reports have explained the history of early
ambulation as well as the benefit and confidence to resuming
normal activities as part of the Shouldice Hospital proce-
dure [7, 8]. The second and third important inclusions are
adequate post-operative pain management, simply with oral
medication as well as opioid sparing practices during the
hospital course. By providing oral pain medication during
the hospital stay, patients are able to be comfortable enough
for early ambulation while restricting or eliminating the use
for opioids.

Additional inclusions in the final Shouldice Method
were patients as teachers and overall patient interaction.
Previous articles on the Shouldice Repair, have explained
how patients as teachers and patient interactions can pro-
vide them with knowledge, comfort, confidence, as well as
reduced anxiety surrounding surgery and recovery [8].

The final part of step seven that was included in the
Shouldice Method was the practice of opioid sparing on
discharge. Due to the growing association between exces-
sive opioid prescribing and opioid misuse and associated
morbidities [54], the traditional routine of prescribing opi-
oids after surgery to treat pain is being replaced with opioid
sparing practices and multimodal analgesia management
[55-57]. The individual and societal benefits to opioid spar-
ing practices have been reported across a variety of surgical
procedures [58, 59].

The experts here had commented that ambulation imme-
diately post-operatively has a good psychological benefit
on the patient’s confidence that movement will not hurt the
repair, but patient safety and level of mobilization immedi-
ately after surgery needs to be considered. Massage therapy
is also excluded from the final framework and this was most
often commented to be because there is not enough data or
publications to directly link the benefit of massage therapy
to healing.

Limitations

There are limitations within this project. We had two experts
that did not participate in the Delphi (only 11 out of 13 com-
pleted both iterations) and perhaps their responses may have
impacted a few of the included or excluded components,
particularly those that were on the cusp of inclusion and
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increased the reliability of the Delphi methodology [13, 60,
61]. Regardless, these were not the mainstays of the Shoul-
dice Method and thus would not have changed the over-
all direction of the consensus. The results presented here
included experts from a single center, and although this was
mitigated by having multiple surgeons with varying levels
of expert experience and ages, this may be a constraint and
make the results less generalizable. However, the main pur-
pose of this study was to replicate the steps of this technique
in a real world setting into the practice of surgeons by lean-
ing on content experts from a center of excellence. Another
limitation was that the study recruited surgeons that had
been working at Shouldice Hospital since 2016 onwards—
perhaps there could be a slight deviation over time of the
original technique. Although this too is mitigated as many
of the participants had been working here for a prolonged
period of time up to and including 2016 and onwards. In this
article the Shouldice Method is applied to inguinal hernia
repair (indirect and direct), we did not expand the Delphi
to include associated or isolated femoral/interstitial hernias,
nor indications/surgical limitations of the Shouldice Method
during the operation. In cases where a secondary femoral/
interstitial hernia is detected, the surgeon will take into
consideration the size and contents of the defect as well as
patient characteristics before deciding the best way to repair.
The majority of primary inguinal hernias are candidates for
the Shouldice Method and any limitations to that are decided
on an individual patient basis. Some of the aforementioned
aspects that were not covered in this article will be explored
in future research.

Conclusions

The objective of this project was to provide a clear and con-
cise paper on what content experts consider to be the essen-
tial steps of a Shouldice Method as it relates to the repair
of inguinal hernias. This article is unique as it provides the
methods for pre- and post-operative patient care, focuses on
essential steps of an inguinal hernia repair, and provides a
consensus from a high-volume center that created the tech-
nique. The results of this consensus will allow for a better
understanding of the care and techniques that make up the
Shouldice Method and allow other surgeons to incorporate
this into their practice.
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