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A B ST R AC T  
 

Background. The management of a recurrent inguinal hernia varies depending 

on multiple factors. In the case of recurrent inguinal hernias after open anterior 

repair, the laparoscopic approach is recommended. TEP and TAPP procedures 

are considered to have similar results. The purpose of the study is to evaluate 

on our sample if there are differences between primary inguinal hernia cases 

and recurrent hernia after laparoscopic TAPP and TEP procedures. Materials 

and Methods. We retrospectively reviewed the medical records of 300 patients 

who underwent laparoscopic inguinal hernia repairs at our hospital from March 

2013 to March 2023. Results. Of the 300 patients, 39 of them (13%) had 

recurrent hernias after open anterior procedures. The mean age of patients with 

recurrent hernias was 56.82 years, compared to 50.47 years in those with 

primary hernias. In 27 cases we used the TAPP approach (69%), while in the 

remaining 12 cases the TEP approach (31%). Operative time for recurrent 

hernias was 72.69 minutes as opposed to 58.49 minutes for primary hernias. 

The percentage of peritoneal tears was higher for recurrent hernias (38%) than 

for primary hernias (18%). Conclusions. Surgery for inguinal hernia 

recurrence, is often more complex and time-consuming than for a primary 

hernia. However, postoperative results are favorable, with a low complication 

rate. Out of the two minimally invasive approach options, TAPP is our choice, 

especially due to the increased incidence of peritoneal tears.   
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Introduction  

Inguinal hernia repair (IHR) is one of the most common 

surgical procedures worldwide. It is estimated that more 

than 20 million IHR are performed every year [1]. 

The most important criteria for outcomes after inguinal 

hernia repair is the quality of life as evaluated by 

recurrence rate and chronic postoperative inguinal pain 

rate, which were the major components of this analysis. 

According to these criteria, the main goal of every groin 

hernia repair is a rate of less than 1% for either of them. 

Recurrence rate is still a major concern for both the hernia 

surgeon and the patient, despite development of modern 

techniques, meshes and technology. 

Recurrence rates reported in the literature are variable, 

related to the patient (age, gender, comorbidities) and to the 

surgeon (technique used, surgeon's experience, length of 

time of postoperative follow-up) [2,3]. 

Surgical repair of a hernia recurrence is more complex 

than the treatment of a primary one. The elements 

contributing to that increased complexity of a recurrence 

are the existence of scar tissue, the possibility of large, 

multiple defects, and modified anatomy [3]. Equally 

important are the degree of recurrence, the presence or 

absence of the mesh and the experience and expertise of 

the surgeon. When compared to open primary IHR, open 

repair of recurrent inguinal hernias (IH) leads to increased 

intraoperative and postoperative complications, higher 

recurrence rate and increased pain [4]. 

According to European guidelines, for recurrences after 

open anterior procedures, the endoscopic procedure is 

recommended, because the operation will be performed in 

an anatomical scar-free plane, which will allow a relatively 

ease at dissection [4-6]. Both TAPP (transabdominal 

preperitoneal patch plasty) and TEP (total extraperitoneal 

patch plasty) techniques can be used for the treatment of 
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recurrence after previous procedures if the surgeon has 

sufficient experience [7,8]. 

Our study is focused on the identification of the 

differences between TAPP and TEP repair of primary and 

recurrent inguinal hernias. 

Materials and Methods 

Patients’ selection 

All procedures performed in this study involving 

human participants were in accordance with the ethical 

standards of the institutional and/or national research 

committee and with the 1964 Helsinki Declaration and its 

later amendments or comparable ethical standards. No 

animal was used for this study. Informed written consent 

was obtained from all patients before surgery. 

After obtaining our institutional review board approval 

(September 2022), we retrospectively reviewed, from a 

prospective kept data base, the medical records of 300 

patients who underwent endoscopic IHR at our institution 

from March 2013 to March 2023. During the period under 

review, we compared minimally invasive interventions for 

recurrent inguinal hernias with primary groin hernia 

repairs. TEP and TAPP procedures were performed 

following the surgical technique described in the 

Guidelines for laparoscopic (TAPP) and endoscopic (TEP) 

treatment of inguinal hernia [7]. 

Variables studied 

We collected and analyzed the following demographic, 

perioperative, and long-term follow-up variables: age, sex, 

general risk factors (obesity, diabetes mellitus, 

cardiovascular disease, anticoagulant therapy, etc.), location 

and type of hernia (EHS classification), surgical technique 

for recurrent hernia repair, duration of surgery, conversion 

of laparoscopic to open procedure, intra- and postoperative 

complications and recurrence. The analysis was performed 

to determine the success of different repair methods, as 

shown by IHR recurrence rates and complications. 

Initially all patients over 18 years of age, undergoing 

minimally invasive surgery for IH during the reviewed 

period were included in the study. Out of these patients, we 

excluded the ones with recurrent hernias who presented 

chronic pain and the ones operated as emergencies. In all 

cases, informed consent was obtained after discussion, 

providing a reasonable disclosure [9]. 

Follow-up evaluation 

In our institution the follow-up period for inguinal 

surgery usually is 1, 6, 12 and 24 months. The 

recommended periods for follow-up were made known to 

patients during hospitalization and were included as a 

recommendation on the referral letter. At the time of 

writing the article, we contacted patients operated for 

recurrences for further follow-up using a questionnaire 

(Table 1) [10]. 

 

Table 1. Questionnaire used by us for last follow-up 

Do you think your hernia can come back?  

Do you feel or see a bulge at the hernia site?  

Have you had hernia surgery again?  

Do you have physical pain at the site?  

Do you take medication for this pain?  

(Patients who were unable to be interviewed by 

telephone were mailed the printed questionnaire.) 

Statistical analysis 

Data were expressed as mean ± standard deviation (sd). 

Continuous variables were analyzed by ANOVA variance test 

followed by unpaired 2 tail Student’s test assuming unequal 

variance and the binary outcomes with the χ2 test. Pearson 

correlation (r) was used with the regression equation. 

Probabilities smaller than 0.05 were considered as statistically 

significant. SPSS statistic version 22.0, 2018 (IBM Chicago, 

Il, USA) was used to perform statistical analysis. 

Results 

Over the study period, 300 patients with primary and 

recurrent inguinal hernias were admitted in the Clinical 

Department of Surgery. Amongst them, 39 (13%) had 

recurrent inguinal hernias after open anterior repairs; the large 

majority of the patients were males (35 – 90%). The mean age 

was 56.82 ± 13.48 (min 26 – max 87) years (Table 2).  

Table 2. Demographic characteristics of the patients 

Parameter N (%) 

Age: 

20-29 years 

30-39 years,  

40-49 years,  

50-59 years 

60-69 years 

70-79 years 

80-89 years 

 

4 (10) 

2(5) 

7(18) 

6(15) 

11(28) 

7(18) 

2(5) 

Length of time between primary and recurrent 

surgery: 

< 1 year, n (%) 3 (8) 

1-2 years, n (%) 2 (5) 

2-5 years, n (%) 4 (10) 

5-10 years, n (%) 12 (31) 

10-20 years, n (%) 8 (20) 

>20 years, n (%) 10 (26) 

3(8) 

2(5) 

4(10) 

12(31) 

8(20) 

10(26) 

Awareness of recurrent hernia since: 

< 1 month 

1-6 months 

6-12 months 

1-2 years 

2-5 years 

5 years 

0 

6 (15) 

9 (23) 

9 (23) 

12(31) 

3(8) 
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Half of the patients had single or associated comorbidities: 

13 arterial hypertension, 4 heart disease, 4 obesity, 1 diabetes 

mellitus, 2 chronic oral anticoagulant therapy. 

The mean time from the primary hernia repair to the 

admittance for recurrence repair was 15.5 ± 14.7 years (range 

0.5 – 55 years) with a wide range in time-lapse (Table 2). The 

awareness of recurrence varies between 1 month and over 5 

years before presentation (mean 2.3 ± 0.9 years) (Table 2). But 

the second benchmark is more relative, being only declarative, 

strictly related to the patient. 

Twenty-one patients reported various degrees of 

incapacity of performing daily activities and 13 of them 

were unsatisfied with the cosmetic aspect of their groins.  
 

The primary repair of the hernias was a tissular 

technique in 31 patients (79%), while in the remaining 8 

(21%) a prosthetic reinforcement was performed. Seven 

patients had a multiple hernia recurrencies (5 cases at 2nd 

recurrence, 2 cases at 3rd recurrence).  

 All our patients were operated under general 

anesthesia with a mean ASA score of 2.7 ± 0.4 (min 1 – 

max 3). TAPP was used in 27 patients (69%); in the 

remaining TEP was the procedure of choice. The decision 

to apply the TEP or TAPP procedure was made according 

to the surgeon’s preference. The location and dimensions 

of the abdominal defect were determined intraoperatively 

according with the EHS classification (Table 3). 

Table 3. Classification of operated recurrent hernias 

Type  L – 17 (50%) M – 8 (23%) F – 1 (4%) C – 8 (23%) 

Size 1(<1.5cm) – 9 (23%) 2 (1.5 – 3 cm) – 24(61%) 3 (>3 cm) – 4 (9%)  

Location  Right 27 (69%) Left 11 (28%) Bilateral 1 (3%)  

We identified 2 femoral defects and 1 obturator defect 

in addition to recurrent IH. Nine of the patients had 

bilateral hernias (primary hernia on one side and recurrent 

hernia on the opposite side), in one case the recurrence was 

bilateral. In 1 case where the indication for TAPP approach 

was for primary hernia, we found recurrent hernia on the 

contralateral side. 

All operations could be completed by minimally 

invasive approach. In 1 TEP case, due to technical 

difficulties, the patient was converted to TAPP. 

The inserted meshes were flat polypropylene, ranging 

in size from 15x10 cm to 15x13 cm. For primary IHs the 

mean operative time was 58.49 minutes. For recurrent 

hernias the mean operative time was 72.69 (71.76 ± 21.6 

minutes). The difference was statistically significant (p = 

0.026). In the case of bilateral hernias, only the duration of 

one of the hernias was taken into account (Table 4). 

Table 4. Comparative data analysis 

Variable  TEP (N = 12) TAPP (N = 27) p 

Age (years) (± SD) 

(min/max) 

53 ± 16.62 

(26 – 76) 

55.91 ± 14.14 

(26 – 87) 

0.27 

Duration of 

operation (min) 

78.8 ± 20.42 

(55 – 90) 

71.08 ± 18.27 

(45 – 110)  

0.16 

Length of hospital 

stay (days) 

2.55 ± 1.01 

(2 – 5) 

2.6 ± 1.48 

(1 – 9) 

0.46 

Recurrence rank  1 6 0.037 

Hernia type  

M – 2 

L – 6 

C – 3 

M – 8 

L – 13 

C – 6 

 

Peritoneal tears 9 (60%) 6 (40%)  

According to the duration of the interventions 

performed for recurrent hernias we found that 13 of them 

(33%) lasted less than one hour. For the rest of the 

operations that lasted more than 60 minutes (26 patients - 

67%), we analyzed the operating files to find possible 

explanations. The reasons for the increased operative time 

were difficult dissection (5 patients), adhesions at the deep 

inguinal ring (5 patients), peritoneal sac adherent to the 

prosthesis (4 patients), and a bulky peritoneal sac (2 cases). 

Operative time in patients with previous tissue repair was 

shorter (68.4 ± 27.5 minutes) than in patients with mesh 

repair (84.2 ± 17.8 minutes) and the difference was 

significant (p = 0.018).  

In 15 cases (38%) we recorded peritoneal tears during 

dissection, 6 cases during the TAPP operations (22%) and 

7 cases for the TEP operations (58%). Peritoneal tears were 

recorded in 46 patients (18%) of the primary hernia group 

(p = 0.029). 

Seroma was the most common postoperative 

complication, occurring in 5 patients (13%). In 2 cases 

evacuatory puncture was required, with subsequent 

favorable evolution. One patient presented with 

epididymitis and another with penoscrotal ecchymosis, 

with a self-limiting course. In the study group, 1 

reoperation was required for a large hematoma, and the 

patient with chronic alcoholic liver disease also required 

transfusion. The hematoma was cleared during endoscopic 

revision, but no local source of bleeding was identified. 

The position of the mesh was found to be correct and 

therefore was left in place and a postoperative drain was 

again placed. 

Neither wound nor mesh infections were recorded in 

the study group. 

The average length of hospital stay was 2.58 ± 1.33 

days, with limits between 1 and 9 days (in the case of the 

reoperated patient).  

The presentation of the data patients at follow-up is 

shown in Table 5. 
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Table 5. Presentation for follow-up 

follow-up time period n (%) 

1 month   18 (46%) 

6 months  11 (30%) 

1 year  10 (27%) 

2 years  4 (12%)  

After further follow-up 3 patients were deceased (the 

causes of death were unrelated to the performed IHR) and 

4 were lost to follow-up. All 32 patients (82%), who could 

be contacted had no hernia recurrence and no pain at the 

clinical examination. 

Discussions 

Despite the new techniques introduced, recurrence after 

IHR has remained the same in recent years, representing 

about 6-15% [11]. Recurrence rates vary in accordance 

with the length of follow-up [12], increasing in direct 

proportion to the time elapsed since surgery. 

Recurrence rates based on how many patients came 

back to the same clinic are unreliable [2]. In fact, none of 

the patients with recurrent hernia in the analyzed group had 

been operated for primary hernia in our service. 

Using the proportion of hernia repairs performed for 

recurrence is merely a surrogate for the true recurrence 

rate. Not all patients who suffer a recurrence will undergo 

reoperation [13]. It is estimated that the true recurrence rate 

would be up to twice as high as reoperations [1]. The risk 

of re-recurrence for recurrent IHs is higher than the risk of 

recurrence after primary IHR [13,14]. 

Significant risk factors for recurrence after IH surgery are 

male gender, smoking, direct inguinal hernias at the time of 

the primary procedure, and operation for a recurrent inguinal 

hernia. The potential risk factors identified for onset of 

recurrences were older age (age exceeding 50 years), obesity 

or more than a 12 kg loss of body weight [15], certain diseases 

(pulmonary disease, diabetes mellitus, aortic aneurysm, 

immunosuppression, inflammatory bowel disease etc.) [16-

19], complications after primary hernia repair [13]. 

The recommendation in the European Hernia Society 

Guidelines for the treatment of recurrent inguinal hernias 

is to modify the technique in relation to the previous 

technique, and use a new plane of dissection for mesh 

implantation [4]. Non-compliance with guidelines is 

thought to be associated with higher rates of perioperative 

complications and a higher risk of recurrence [20-22]. Thus, 

for recurrences after open anterior approach, endoscopic/ 

laparoscopic approach is recommended. Due to the fact that 

the posterior route is free of scar, the groin can be reached 

more easily with an endoscopic approach [21]. 

Laparoscopic repair avoids the difficulties of operating 

through scarred groin tissue, particularly if a mesh has  

been inserted previously [22]. 

Conversely, laparoscopic procedures have the 

advantage of approaching and reducing the hernial sac 

through virgin tissues and covering the entire myopectineal 

orifice with a mesh. Abdominal wall reinforcement is 

achieved by using a large preperitoneal prosthetic mesh 

rather than by approximating already weakened and 

scarred aponeurotic and fascial entities [23]. In addition, 

the laparoscopic procedure is reported to be associated with 

less postoperative pain, shorter hospitalization, and earlier 

return to normal activities [5,13]. 

In the vast majority of cases, this is due to the fact that 

even when operating in another anatomic layer, for the 

recurrent operation, only rarely there is no scarring from 

the previous operation. As such, the conditions under 

which a recurrent operation is conducted are generally 

worse than those prevailing at the time of the primary 

operation [17,24]. In our case series only 33% of patients 

with recurrences had the duration of surgery equal to the 

average duration of primary hernia surgery. In addition, the 

risk of peritoneal tears is quite high. These usually can lead 

to loss of working space in TEP approach with difficulties 

of dissection and require suturing. We hold the opinion that 

they are more easily managed by the TAPP approach. 

Although for the approach of recurrent inguinal hernias, 

TEP and TAPP techniques are considered equivalent 

[13,25], we lately prefer the TAPP approach. 

The open recurrent repair was associated with 

significant larger hernia defects, more medial [26-29], 

fewer femoral and lateral EHS classifications [17].  

Although there have been situations where we have not 

encountered specific technical difficulties while operating 

after prosthetic procedures, the likelihood of having a 

cumbersome dissection is higher in recurrences where 

prostheses were used in the primary operation. 

The operation time is mainly related to the complexity 

of the dissection. In these circumstances the adhesion of 

the hernia sac to the inguinal canal prosthesis seems to be 

the main explanation for the increased duration. Another 

explanation for the difficult dissection of the sac at the deep 

inguinal orifice is the possible anchoring of the ligated 

peritoneal stump (classic Barker maneuver). 

Patients presented discharge notes from primary hernia 

care in only 9 cases (26.47%). In these circumstances we 

relied only on the information provided by the patients 

(usually the patients indicated that they were operated with 

or without mesh). Due to minimally invasive surgical 

techniques employed, we had no possibility to 

intraoperatively recognize the previously used open 

procedure. In the patients with prosthesis, we did not 

identify plugs or other types of prosthesis in the 

preperitoneal space, so we considered the initial operation 

to be Lichtenstein type. 

An anterior technique for recurrence after open anterior 

repair implies that scar tissues, with distorted tissue planes, 

must be entered [1,15]. Under these conditions, restoration 
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of anatomical structures often requires a more difficult 

dissection, which translates into increased operating time 

and risk of complications (risk of testicular atrophy, 

bleeding, nerve injury and nerve entrapment, sometimes 

orchiectomy, higher infection rates) [1,15,29-31]. Re-

operative herniorrhaphy through a transinguinal approach 

is reflected in the significantly longer operating times of 

the mesh group versus either the Shouldice or laparoscopic 

groups, even in a specialized hernia center [28]. One 

explanation could be the relative inexperience of surgeons 

in the mesh era with recurrent hernias [28]. The main 

reason for introducing the laparoscopic approach to 

inguinal hernias in our current practice was precisely to 

avoid dealing with recurrences by open anterior approach. 

We prefer, in our current practice, the minimally 

invasive approach to recurrent hernias after open anterior 

procedures, which accounted for 73,58% of the total 

number of recurrent hernias operated on during the study 

period. Our reasons for preferring the repeated open 

approach in 14 other cases were large hernial defects 

(defect 3 according to EHS hernia classification) or scrotal 

hernia. Eleven operations were recurrences after tissue 

operations and 3 case after prosthetic surgery. Mean 

duration was 89.64 minutes (range 60 to 150 minutes). We 

recorded 1 epididymitis, and 1 superficial wound infection. 

We performed Lichtenstein operation in 13 cases and 

Wantz operation in 1 case. 

During the same time interval, we operated by open 

anterior approach 208 IHs (40.94% of the total number of 

IHs operated on). The indication for open repair was given 

by large defects with bulky peritoneal sacs, association 

with hydrocele and the need to perform orchiectomy, 

contraindication of general anesthesia, patient's option to 

be operated by open procedures. Under these 

circumstances, we state that for IHs with large, 

inguinoscrotal defects, or complex hernias [32], we prefer 

the open approach, both for primary or recurrent hernias. 

In our experience, for this kind of cases, the minimally 

invasive approach would have been more difficult than the 

open approach. Without our own experience, perhaps the 

robotic approach will make it easier to solve scrotal hernia 

cases [33,34]. In these circumstances, our management of 

patients with IH is detailed in the Table 3. 

The minimally invasive repair should not be a goal, but 

a modern way to treat primary and recurrent IHs. According 

to European guidelines, the Lichtenstein technique remains 

the gold standard of IH treatment [1]. The type of approach 

should be chosen according to the size of the defect and the 

volume of the herniated viscera, the patient's surgical, 

medical history and choice, the department's equipment and 

the experience of the surgical team (Figure 1). 

Laparoscopic repair of recurrent hernias offered similar 

recurrence rates to primary repair which is different from 

past studies [27,28], and recovery seems to be similar to 

primary repair [26]. 

We estimated that presentation of patients at follow-up 

by self-initiative would have been low, but were found to 

be similar to other data in literature [26,34]. The fact that 

at the time of writing of this article, we did not identify 

patients with recurrences is encouraging. But taking into 

consideration that the time interval since surgery is variable 

(between less than 1 year and more than 10 years), it is 

possible that some of them may develop recurrences over 

time. 

The present study has some limitations. The main 

limitation with this study was its retrospective nature. In 

addition, we analyzed a relatively small number of cases, 

which were treated in a non-randomized design. 

 

Figure 1. Our protocol of the patients with IH    
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Conclusions 

Surgery for inguinal hernia recurrence, mainly done for 

older patients than those with primary hernias, is often 

more complex and time-consuming than for a primary 

hernia. Postoperative results are however favorable, with a 

low complication rate. 

The endoscopic/laparoscopic approach to a recurrence 

after a tissue procedure appears to be simpler than after a 

prosthetic procedure. With a good preoperative indication, 

the endoscopic/laparoscopic approach is confirmed to be a 

good indication for recurrent hernias after an open approach. 

Of the 2 minimally invasive approaches, due in 

particular to the increased incidence of peritoneal breach, 

we are inclined to use the TAPP procedure. 
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