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ABSTRACT:   In the therapy of an inguinal hernia, there is a huge variety in the way of treating and the choice of surgical technique. Practice shows 
that the intraoperative improvisation and surgeons’ own modifications of the original techniques have become part of routine pro-
cedure. No mandatory hernia registration system causes the actual detailed herniology status in our country remains unknown. The 
aim of the study was to summarize the results of a survey on knowledge of a hernia according to the standards developed by interna-
tional hernia societies compared with everyday clinical practice. During the International Conference Hernia in Poland, which took 
place on 10 December 2016 in Zakopane we conducted an interactive session among 106 surgeons dealing with hernias. Surgeons 
responded to 66 questions about daily surgical practice and decision making in their centers, and 27 questions for the assessment of 
the world’s latest treatment recommendations regarding groin hernias. The most common method of using the implant technique 
Lichtenstein, used by 91% of doctors. 20% of surgeons in planned operations in adult men routinely uses no mesh technique. Almost 
80% of respondents do not apply TEP or TAPP. Only 45.7% of surgeons customize surgical technique to the patient. Only 7 of the 27 
analyzed recommendation has been accepted by more than 90% of respondents. 9 of the 27 recommendations were approved by 
less than half of the surgeons. In the case of 11 recommendations, surgeons simultaneously failed to comply with these recommen-
dations in daily practice. Deficiencies in the system of training and the underfunding of medical procedures cause insufficient TAPP/
TEP availability in Poland in an inguinal hernia. Improvement of the surgeons’ knowledge on how to perform surgery for an inguinal 
hernia with access to a properly designed training can enhance the results of treatment of hernias in Poland.
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INTRODUCTION

Thanks to the advances in evidence-based medicine, proven and 
efficient methods of treatment were identified for numerous sur-
gical conditions. However, diverse management approaches and 
surgical techniques are still in use in the treatment of inguinal her-
nia (IH) [1-6], despite the fact that IH repairs are among the most 
commonly performed surgeries [7]. Inadequate efficacy of tension 
repair techniques used in the past as well as non-compliance with 
the guidelines for tension-free techniques popularized at the turn 
of the 21st century have led to a situation where the treatment of 
this pathology is quite commonly arbitrary. Due to the diversity of 
clinical cases encountered by surgeons during their practice, the 
treatment is often tailored with established methods being used as 
starting points. Practice shows that intraoperative improvisation 
and proprietary modifications of original techniques became ele-
ments of routine management [8]. Usually the distant outcomes of 
individualized management are not subject to any analysis which 
precludes any verification of the efficacy of that particular approach. 
Due to the absence of a coherent, obligatory hernia surgery registra-
tion system, the status of herniology in Poland remains unknown. 
Among others, this manifests in the absence of any data on the num-
ber of laparoscopic procedures; this absence is unprecedented on 
the European scale. Out of 10 European countries which had im-
plemented a diagnosis-related group (DRG) classification system 
Diagnosis-Related Groups, Poland is the only country where the 

actual number of laparoscopic procedures cannot be determined 
[7]. More advanced surgical methods are not a common surgeon’s 
choice due to the lack of additional reimbursement. The availability 
of sites providing treatment that complies with the current guidelines 
of international societies varies across the country. At the same time, 
the training system in place does not ensure sufficient conditions for 
reliably mastering the required skills with regard to different com-
plementary techniques of surgical management of inguinal hernias.

OBJECTIVE

The objective of the study was to sum up the results of a survey on 
the surgeons’ compliance with the recommendations of interna-
tional hernia societies and to examine the everyday clinical prac-
tice with regard to the management of hernias. The results should 
help in determination of the degree of compliance to hernia man-
agement recommendations in Poland as well as in identification 
of potential limitations to a wider use of these recommendations.

MATERIAL AND METHODS

During the International Hernia Congress which took place on 10 
December 2016 in Zakopane, an interactive session was held with 
the participation of 106 surgeons specializing in hernia treatment. 
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Fig. 1.  Type of mesh-free technique used when synthetic mesh implant can not be 
used (n= 103).

Fig. 2.  Two most common techniques used in inguinal hernia repair surgeries (n=105).

Thanks to the use of state-of-the-art software (VoxVote), respons-
es could be provided by the surgeons using their personal smart-
phones. Questions and possible answer variants were displayed on 
the phone screens. Individuals who decided not to use this option 
entered their responses on paper questionnaires. A total of 102 
to 106 answers were provided to each question. The results were 
summarized for analysis and report. 

Questions related to the treatment of inguinal hernia by open as 
well as laparo-endoscopic methods. Surgeons provided answers 
to 66 questions regarding the everyday surgical practice and deci-
sion-making processes at their sites as well as to 27 questions re-
garding current global recommendations for IH treatment.

The surveyed surgeons came from different regions of Poland, 
with the highest numbers coming from Małopolskie voivodeship 
(n=16), Mazowieckie and Lubelskie voivodeship (n=10 each) as 
well as Łódzkie, Śląskie, and Podkarpackie voivodeships (n=9 each). 
Each of the other voivodeships were represented by 2-7 physicians. 
Forty-eight surgeons were less than 35 years of age. Higher dec-
ade-based age groups (36-45, 46-55, 56-65) were represented by 
14, 27, and 16 surgeons, respectively. One surgeon was older than 
66 years of age. Forty-eight surgeons specialized in general sur-
gery while the remaining physicians had not yet completed their 
specialization. Within the population of responders, a total of 28 
surgeons performed surgeries in less than 25 patients each year, 
40 surgeons performed surgeries in 26 to 50 patients each year, 29 
surgeons performed surgeries in 51-100 patients each year while 9 
surgeons performed surgeries in more than 100 patients each year. 
A total of 61 surgeons declared being skillful in the treatment of 
hernias while 21 surgeons declared being experts with this regard.

RESULTS

Despite the fact that all surgeons agreed with the statement that 
mesh techniques were preferred in the treatment of IH, one in 
every five of them (a total of 21 surgeons) declared routine use of 
mesh-free techniques in elective surgeries in adult male patients. 
Another 31.4% of surgeons used no implants only when manag-
ing hernias in an emergency setting while only one half (48.6%) of 
the surgeons used implants in all cases. Figure 1 presents the most 
common technique of implant-free surgical management of IH in 
situations where mesh implantation would be altogether impos-
sible. In addition, the figure presents the surgeon’s preference of 
pure tissue techniques in the imaginary scenario of the surgeon 
undergoing the surgery themselves.

According to the responders, Lichtenstein method is the most com-
mon method for the treatment of primary unilateral IH (91.3%). 
When the method is inappropriate for any reason, 40.9% of surgeons 
treat IH using a mesh-free anterior approach while 27.6% make 
use of another implant-based anterior approach method (Fig. 2).

A vast majority of responders (87.6%) agreed with the recommen-
dation stating that surgeons should be aware of clinical character-
istics of implantation materials being used. However, responses 
to a differently formulated question suggested that only 48.6% 
of surgeons routinely pay attention to physical specification of 
the mesh implant such as its porosity and weight. Macroporo-
us mesh is used by a vast majority of surgeons (92,3%) in young, 

lean patients with small lateral hernias while more robust, heav-
ier mesh is used in older, obese males with large direct hernia 
only by one half (50%) of responders. At the same time, as many 
as 28.3% of , surgeons declare having no access to various types 
of mesh implants suitable for various techniques at the site of 
their affiliation.

Nearly 80% of responders used no laparo-endoscopic methods 
(TEP, TAPP). A similar percentage of surgeons does not use in-
traperitoneal onlay mesh (IPOM) for the treatment of abdominal 
hernias. This is probably associated with the surgical methods 
preferred within the surgical departments at the sites of their 
affiliation. In most responders’ departments laparo-endoscopic 
procedures are not used in the treatment of inguinal or abdominal 
hernias (Fig. 3). The lack of knowledge of the laparo-endoscop-
ic methods was also confirmed by the responses to cost-related 
questions, with the majority of responders being unaware of the 
approximate price of a mesh implant used in the TAPP proce-
dure (68%) or of the approximate price of mesh fixation devices 
(85%).  A positively surprising finding consisted in availability of 
various implants for surgical management of IH in as many as 
¾ operating theaters. Three out of every four surgeons (75.0%) 
declared taking up endo- and/or laparo-endoscopic methods 
should the reimbursement rates offered by the public payer be 
more beneficial. Only 8.7% of responders would not be interest-
ed in changing the surgical technique even if the reimbursement 
rates were higher.
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Similarly high acknowledge rates (79-96%) were obtained for rec-
ommendations regarding hernia surgery trainings, namely the 
recommendation regarding experts surgeons carrying out resur-
geries after failed repairs, the need for advanced training and re-
quirements to be met by reference sites.

Recommendations for the use of endo-laparoscopic methods in 
IH surgery were acknowledged. Possibility of performing surger-
ies from both anterior and posterior approach as well as compara-
bility of TEP and TAPP techniques were acknowledged (yes 49%; 
don’t know 48%), as well as the use of TAPP/TEP for the repair of 
bilateral hernias, the need for laparo-endoscopic surgery in cases 
of hernia recurring after Lichtenstein surgery (and vice versa), and 
indications for endo-laparoscopic surgery as the method of choice. 
High doubts (yes 53%; no 11%; don’t know 37%) were raised by 
recommendation regarding mesh fixation in patients with large 
direct hernias (M3-EHS classification). However, the value of the 
above declaration was limited as only one in four responders had 
performed an endo-laparoscopic surgery within a period of 3 
months preceding the survey.

Some EHS recommendations were acknowledged by less than half 
of the responders (Table II).

For some recommendations, finding one’s own opinion was diffi-
cult for at least 20% of responders (Table III).

Other interesting findings were related to factors that determined 
the choice of the surgical technique. Less than one half of the re-
sponders declared that their treatment methods were selected on 
the basis of patient- or disorder-related factors (45.7%). As many as 
43.8% of responders used a single surgical method regardless of the 
disorder or patient’s condition while another 10.5% declared that 
the choice of the treatment technique was made by their superiors. 

Only 66.6% of surgeons acknowledged the claim that women with 
groin hernias are recommended to undergo laparo-endoscopic re-
pair while only one half of the responders (50.0%) acknowledged 
the claim that mesh is recommended to be used in elective fem-
oral hernia repairs in women. Figure 4 presents inguinal hernia 
repair techniques preferred by the responders in female patients.

Only one half of the surveyed surgeons (50,0%) agreed with the 
suggestion that patients may be recommended to resume normal 
activities without restrictions as soon as they feel comfortable. 
This is reflected by the postoperative recommendations given to 
patients as presented in Figure 5.

The survey questions were of dual character. On one hand, they per-
tained to the acknowledgment of EHS recommendations while on the 
other hand, they were aimed to examine the everyday clinical practice. 
The acknowledgment of individual EHS recommendations varied; 
part of these recommendations were fully acknowledged (Table I). 

Tab. I. Recommendations acknowledged by a vast majority of the surgeons.

RECOMMENDATION
ACKNOWLEDGEMENT OF 
RECOMMENDATION
(% OF RESPONDERS)

Acquired, surgical and perioperative risk factors are recommended to be strongly considered since they are potentially modifiable and can 
influence the type of repair performed. 100

Anterior repair is recommended after a failed posterior repair. 97

It is recommended that surgeons tailor treatments based on expertise, local/national resources, and patient- and hernia-related factors. 96

Clinical examination alone is recommended for confirming the diagnosis of an evident groin hernia. 94

Although most patients will develop symptoms and need surgery, watchful waiting for minimal or asymptomatic inguinal hernias is safe since 
the risk of hernia complications is low. Management decision is made between the surgeon and patient. 92

Discussions with patients about timing of hernia repair are recommended to involve attention to social environment, occupation and overall 
health. The lower morbidity of elective surgery has to be weighed against the higher morbidity of emergency surgery. 90

During open surgery, planned prophylactic ilioinguinal nerve resection is not suggested since it does not reduce chronic pain incidence and it 
increases postoperative sensory loss. 90

Tab. II. Recommendations acknowledged by not more than one half of the surgeons.

RECOMMENDATION

ACKNOWLEDGEMENT OF 
RECOMMENDATION
(% OF RESPONDERS)

YES NO DON’T 
KNOW

Local anesthesia is recommended for open repair of reducible inguinal hernias provided surgeons/teams are experienced in local 
anesthesia use and administering the local anesthetic. 52 42 6

Mesh is recommended to be used in elective femoral hernia repairs. 50 30 20

Patients are recommended to resume normal activities without restrictions as soon as they feel comfortable. 48 48 4

In open mesh repair, administration of antibiotic prophylaxis in average-risk patients in a low-risk environment is not recommended. 43 48 9

From a cost-effectiveness perspective, day-case laparo-endoscopic inguinal hernia repair with minimal use of disposables is 
recommended. 40 25 35

Immediate severe/excruciating postoperative pain raises the possibility of vascular or nerve injury. Early re-operation on the same 
day is suggested to either exclude or manage these complications. 25 55 20

General or local anesthesia is suggested over regional in patients aged 65 and older. 18 60 22
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of macroporous mesh implants in clean-contaminated environ-
ments, only less than one half of patients used mesh implants in 
both elective and emergency surgeries [12]. Other surgeons use 
mesh-free tension techniques while the Shouldice technique which 
is recommended in such cases is used by less than one half of the 
responders [13]. What’s interesting, most surgeons pointed to the 
Shouldice technique when asked about the preferred method of 
undergoing mesh-free hernia repair as a patient. This suggests that 
despite the surgeon’s conviction that the is technique is efficient, 
there is insufficient training with regard to the proper conduct of 
this surgery [3,14].

Compliance with the recommendations requires that the surgeon 
tailors the method and the implanted material to the particular pa-
tient as well as to own experience. Unfortunately, due to the limited 
availability of synthetic mesh implants of various characteristics at 
medical sites and to the prevalent custom of one obligatory surgical 
technique being imposed to all surgeons within the site, patients 
are tailored to the site’s surgical technique rather than the surgical 
technique being tailored to the patient. This is particularly evident 
in the case of laparoendoscopic methods. Despite the technique 
being favored by surgeons and despite the surgeons’ will to mas-
ter the TAPP and/or TEP in their clinical practice, the number of 
physicians able of skilfully performing such procedures is still too 
low. Even at sites where such procedures are being offered, not 
all the surgeons are capable of delivering this type of treatment. 
Even smaller is the number of surgeons for whom this technique 
is the primary operating method. One should keep in mind that 

It is interesting to study the consistence between the responders’ 
declarations and actual surgical practice. Before the questions re-
garding recommendations, the survey contained slightly modified 
questions regarding the routine management methods. In some 
cases, the theory matched the practice, as in the case of 3D mesh 
implants; the responders both acknowledged the recommenda-
tion that these should not be used in anterior approach surgeries 
(86%) and actually declared not using these implants (89%). How-
ever, high discrepancies between acknowledgment of recommen-
dations and routine management or opinions declared when ques-
tions did not specifically refer to any recommendations (Table IV).

Only 57.7% of surgeons declared that European recommenda-
tions for hernia treatment had or would have impact on their 
performance.

DISCUSSION

Therapeutic decisions in surgery must be made on the basis of 
both one’s own experience and of the available scientific evidence. 
Due to the rapid progress of science and the increasing number of 
publications, surgeons find it increasingly difficult to pick from the 
abundance of data any particular information that might contrib-
ute to the improvement of individual treatment results . To this 
end, scientific associations make efforts to develop management 
guidelines for individual areas of medicine. Working teams estab-
lished by these societies review current literature and after careful 
selection thereof determine sets of appropriate recommendation. 
Compliance with the recommendations of scientific associations 
allows the surgeons to provide treatment that is in line with the 
current best medical knowledge. In recent years, recommenda-
tions regarding IH management were developed by several leading 
surgical societies including European Hernia Society (EHS), Inter-
national Endohernia Society (IEHS), and European Association of 
Endoscopic Surgery (EAES) [9-11]. As the result of their efforts, 
the international HerniaSurge team developed the first global set 
of recommendations for IH managements to be further assessed by 
surgeons participating in the EHS Congress in Rotterdam in 2016.

In Poland, distant outcomes of IH treatment remain unknown. 
The absence of an obligatory registry of IH surgeries and superfi-
cial reporting practiced within the health insurance system do not 
contribute to the reliability of data on the performed procedures. 
This has not changed for many years despite the fact that ingui-
nal hernia surgeries are among the most common surgical pro-
cedures being performed in Poland [7]. An all-Polish conference 
with the participation of surgeons interested in IH treatment is 
an excellent opportunity to assess the surgeons’ knowledge of the 
disorder, their decision-making processes, and their opinions on 
the current recommendations of international medical societies. 
The collected data may be used to identify areas that require cor-
rective measures being taken with regard to the improvement of 
medical knowledge, trainings, as well as organization of the her-
nia management system in Poland.

The results presented in this study illustrate a significant discrep-
ancy between the theoretical knowledge and the clinical practice 
of patients. In many aspects, surgeons acknowledged the recom-
mendation claims while not complying with them in the treatment 
they provided. Contrary to literature reports regarding the safety 

Fig. 3.  The use of laparo-endoscopic method at the sites of affiliation of surgeons 
taking part in the survey and their own knowledge of how to use these 
methods (n=105).

Fig.4. Methods for the treatment of inguinal hernia in female patients (n=105).
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provement of appropriate skills resulting from obligatory trainings 
held as part of surgery specialization proceedings could improve 
the availability of these treatment methods in Poland [17-18]. At 
the same time, the cost effectiveness of laparoscopic methods which 
facilitate early recovery and recommencement of professional ac-
tivity should promote the sites which offer this type of services 
[19]. What’s interesting, day-case treatment is offered at a small 
number of sites despite the economic benefits of such a solution 
being evident [20, 21]. One of the reasons may consist in the rare 
use of local anesthesia in anterior access IH repairs.

The reduction in the number of IH recurrences following introduc-
tion of tension-free methods turned the attention of surgeons to 
another aspect of the treatment, namely to the postoperative pain 
[22]. Despite the established management standard, the number 
of surgeons offering peri-wound injections as an efficient way of 
treating postoperative pain is still too low [23]. At the same time, 
high diversity is observed with regard to the handling of inguinal 
nerves, particularly as they collide with the implanted mesh. In 
such cases, the mesh should not be cut or trimmed as it is com-

the survey was performed in surgeons who were particularly in-
terested in the treatment of hernias, and therefore the situation 
may be much worse on the all-national scale. With the number of 
surgeons performing this type of surgeries being so small, it will 
be difficult to comply with numerous international recommenda-
tions such as those regarding the treatment of hernias in women, 
recurrent hernias following previous anterior repair, and bilater-
al hernias where TAPP or TEP constitute an inseparable element 
of comprehensive management [15-16]. Despite the requirement 
that all patients should obtain understandable and comprehen-
sive information on the available treatment alternatives before 
any treatment is commenced, nearly one half of the surgeons fails 
to inform their patients about the possibility of undergoing lapa-
ro-endoscopic treatment. This is also confirmed by the fact that 
more than one half of the surveyed surgeons had never referred 
an IH patient to another surgeon or treatment site. Unfortunately, 
insufficient training in TAPP and TEP techniques combined with 
the conviction of laparo-endoscopic treatment being unprofitable 
is responsible for the limited access of the Polish patients to the 
state-of the art treatment methods. It appears that a systemic im-

Tab. IV. Discrepancies between the percentages of surgeons acknowledging the recommendations and actually complying with them in practice.

Recommendation Practical 
compliance (%)

Acknowledge-
ment of recom-
mendation
(%)

Clinical examination alone is recommended for confirming the diagnosis of an evident groin hernia. 66 94

Hernia surgeons are recommended to be aware of the intrinsic characteristics of the meshes they use, 49 88

Pre- or perioperative local anesthetic measures like field blocks of the inguinal nerves and/or subfascial/subcutaneous 
infiltration are recommended in all open groin hernia repairs. 46 60

Day surgery is recommended for the majority of groin hernia patients provided adequate aftercare is organized. 32 76

In open mesh repair, administration of antibiotic prophylaxis in average-risk patients in a low-risk environment is not 
recommended. 30 43

Use of the EHS classification system for inguinal hernias is suggested for the purposes of performing research, tailoring 
treatments and performing quality audits. 28 71

Pragmatic resection of the ilioinguinal nerve and/or the iliohypogastric nerve is recommended if iatrogenic nerve injury occurs 
or if the nerve(s) interfere(s) with mesh position. 18 70

Nerve anatomy awareness and recognition during surgery is recommended to reduce the incidence of chronic post-
herniorrhaphy pain. 13 80

Local anesthesia is recommended for open repair of reducible inguinal hernias provided surgeons/teams are experienced in 
local anesthesia use and administering the local anesthetic. 6 52

Patients are recommended to resume normal activities without restrictions as soon as they feel comfortable. 5 48

Tab. III. Recommendations raising the highest doubts among the surveyed surgeons.

Recommendation

Acknowledgement of 
recommendation
(% of responders)

Yes No Don’t 
know

From a cost-effectiveness perspective, day-case laparo-endoscopic inguinal hernia repair with minimal use of disposables is 
recommended. 40 25 35

Use of so-called light weight meshes in inguinal hernia surgery (open and laparo-endoscopic) may have some short-term benefits 
(reduced postoperative pain and shorter convalescence). 56 10 34

The use of open non-mesh repair in specific patients or types (e.g. young males with lateral hernia L1) of inguinal hernia as an 
acceptable alternative to a Lichtenstein technique requires further studies. 51 26 23

General or local anesthesia is suggested over regional in patients aged 65 and older. 18 60 22

Mesh is recommended to be used in elective femoral hernia repairs. 50 30 20

Monofilamental large pore polyproplene mesh-based repair is suggested in emergent groin hernia surgery with a clean or clean-
contaminated surgical field. 59 21 20
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provide an excellent opportunity to elucidate numerous aspects of 
treatment and propagate the current guidelines in this regard [28].

CONCLUSIONS

The lack of precise numbers and information regarding the types 
of inguinal hernia repairs in Poland makes impossible to verify the 
efficacy of treatment and the compliance with the recommenda-
tions of scientific societies. Deficiencies within the training sys-
tem and underfunding are the reasons behind the availability of 
laparo-endoscopic repairs of inguinal hernias in Poland being too 
low. The improvement in the surgeons’ awareness of inguinal her-
nia repair techniques along with the availability of appropriately 
designed trainings may contribute to the improvement of hernia 
treatment results in Poland.

monly done since it may increase the incidence of recurrent her-
nias [24]. Therefore, analgesic management, appropriate selection 
of analgesia, appropriate local analgesia technique and the ability 
to identify and handle inguinal nerves are another areas in which 
trainings should be provided to the surgeons.

Of note in the survey results was the evident lack of surgeons’ 
support for the recommendations regarding antibiotic prophy-
laxis as well as physical activity in the postoperative period. The 
recommended non-necessity of antibiotic prophylaxis is rejected 
by the surgeons on the basis of local conditions at their medical 
sites where patients with numerous disorders, including patients 
with contaminated or infected wounds, are being hospitalized for 
several days within the same department. From this springs the 
concern for legal and medical consequences of potential cross-in-
fection as well the surgeons’ decisions to initiate antibiotic proph-
ylaxis [25-26]. A similar stereotype holds with regard to avoiding 
physical effort to prevent recurrence. This opinion, originating 
from the times when hernias were treated with tension methods, 
lingers on among surgeons and patients alike. Unfortunately, this 
results in unnecessary extension of sick leaves thus increasing the 
social costs of treatment [27].

Guidelines provided by international societies constitute the basic 
line of defense in the proceedings aimed at explaining any poten-
tial adverse events. Compliance with the recommendations usu-
ally confirms the due diligence in the treatment process. Unfortu-
nately, every third surgeon declared that the recommendations of 
scientific societies have no impact on their therapeutic decisions.  
Numerous discrepancies between the theoretical knowledge and 
clinical practice suggest that more consideration should be paid 
to the convergence of these aspects. It appears that systematic 
training of all surgeons undergoing specialization training would 
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