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Abstract: Inguinal hernia is one of the most frequently found surgical problems, accounting for about 70-75 per cent of 

all hernia operations. Inguinal hernia represents a social disease, with considerable management costs. All classifications of 

inguinal hernia have something of arbitrary and artificial, and unfortunately are based on anatomic and functional criteria. 

Moreover, single hernia defect can be classified only during the operation and not in a preoperative setting. The aim of this 

study has been to evaluate the operative times and consequently identify factors that affect the surgical time. In this way we 

hope to create a new classification useful to standardize the operative time management. From February 2012 to June 2013, 

in the Day Surgery Unit of Campus Bio-Medico University of Rome, 110 consecutive patients were enrolled which 

underwent to inguinal hernioplasty, and they have been observed by the same surgical team. We evaluated clinical 

parameters (age, sex, BMI, hernia size defect, reducibility, primitive or recurrent hernia, previous hernia surgery) and 

compared them with surgical times. Data analysis shows a statistically significant relationship between reducibility, 

recurrent hernia, male gender, BMI and surgical times. This study confirms that an optimal clinical patient evaluation 

should always be the first step to an effective organizational choice and it allows realistic predictions about the duration of 

inguinal hernioplasty. 
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1. Introduction 

Inguinal hernia is one of the most frequently found 

surgical problems, accounting for about 70-75 per cent of all 

hernia operations [1]. Approximately, more than 20 million 

patients undergo inguinal hernia repair [2]. The incidence of 

inguinal hernia repair is 10 per 100000 population in the UK 

and 28 per 100 000 in the USA [3]. 

Twenty-seven percent of men and three percent of women 

will develop an inguinal hernia during their lifetime. Inguinal 

hernia represents a social disease, with considerable 

management costs [4]. 

Worldwide men and women have a 27% and 3% risk to 

develop an inguinal hernia during their life [5]. 

According to data from the National Center for Health 

Statistics, recent studies have estimated between 600 and 770 

surgical repairs of inguinal hernia annually and, mostly were 

performed on outpatients [6]. 

It’s unknown the real recurrence rate after an inguinal 

hernia repair, but approximately a 10–15% of patients require 

a reoperation [7]. 

Nowadays is increasingly widespread the concept of a 

tailored surgical operation for each patient, including a 

minimal recovery, and low invasiveness, cost, recurrence 

rate, and post-operative pain [8]. 

The first inguinal hernia repair were performed at the end 

of the sixteenth century and it provided the reduction and 

resection of the hernia sac, and the reinforcement of the 

inguinal canal posterior wall by approximating its muscular 

and fascial components [2]. 

An important advances in this kind of surgery were 

introduced by Bassini (1871) and Sholudice (1950), and 

subsequently by Lichtenstein (1970) [9-11]. 

Currently, groin hernia treatment is not standardized, in 
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fact in the Literature have been reported three possible 

choice: open, laparoscopic and robotic approach [2]. 

Anyway, the open approach represent the treatment of choice 

for the majority of surgeons, due to low costs, low length of 

stay (outpatients setting or day-surgery recovery), ease of 

execution, and minimal invasiveness. 

Since 1804, inguinal hernias were traditionally classified 

as indirect, direct, and femoral by Cooper [12]. Since then, 

many classifications have been proposed. In particular, in 

1987, Lichtenstein reported a 6000 cases series including his 

personal classification system, including three categories: 

indirect, direct and femoral [13]. The most recent 

classification was published in 1999 by Zollinger [14, 15]. 

Unfortunately, all classifications of inguinal hernia have 

something of arbitrary and artificial, and are based on 

anatomic and functional criteria [16]. Moreover, single hernia 

defect can be classified only during the operation and not in a 

preoperative setting. 

In this study we reviewed the main classifications of 

inguinal hernia in scientific literature. 

We looked at the issue from a different perspective: is it 

possible, using pre-operative evaluation of patients, to define 

clinical criteria that help the surgeon to estimate the 

complexity of the single inguinal hernia repair and 

consequently, times of surgery? A functional pre-operative 

evaluation would allow a better surgery scheduling and 

increase the efficiency of operating room. 

The aim of this study has been to evaluate the operative 

times and consequently identify factors that affect the 

surgical time. In this way we hope to create a new 

classification useful to standardize the operative time 

management. 

2. Material and Methods 

From February 2012 to June 2013 we have consecutive 

enrolled 110 patients, aged between 18 and 84 years, 10 

females and 100 males, affected with inguinal hernia and 

candidates to monolateral inguinal hernioplasty procedure. 

In 98% of cases the inguinal hernioplasty was performed 

with a sutureless and tension free open technique. We 

proceed to a clinical and preoperative evaluation of each 

patient, according to criteria such as: age, Body Mass Index 

(BMI), sex, specifying whether right or left, size of the hernia 

(then – Width – Length – Area classifying as W1 hernias of 

maximum diameter less than 4 cm, W2 hernias with a 

maximum diameter between 4 and 10 cm and W3 large 

hernias, that is, with diameter greater than 10 cm), size of the 

hernia door in cm, reducibility (indicating as “1” 

spontaneously reducible hernia, for example in supine 

position, as “2” hernia only manually reducible, as “3” an 

incarcerated hernia), primary or recurrent hernia, any mesh 

used in case of relapse, previous abdominal surgery. 

To avoid bias of concordance, clinical evaluations and 

operation on patients, has been performed by the same 

surgical team, using the same surgical technique and local 

anesthesia. Data regarding operative time, has been collected 

in a database and statistical analysis to identify a possible 

relationship between these criteria and surgical times (from 

skin incision to skin closure) has been performed, either 

individually or in combination. Student’s T test was used to 

evaluate the statistical significance as parametric measure of 

these relations. 

3. Results 

Patient’s characteristics are reported in Table 1. 

Table 1 Characteristics and clinical parameters of patients 

with inguinal hernia, that we correlated with surgical time. 

Table 1. Patient’s characteristics. 

Characteristic n 

Mean age (year) 61 

Mean BMI 25 

Right inguinal hernia (%) 65 

Mean width (cm) 2.78 (1.8 - 15) 

Mean length (cm) 3 (1 - 20) 

Average hernia door (cm) 1.3 (0.5 - 3) 

Recurrent hernia (%) 12 

Completely reducible hernia (%) 89 

Personal history of previous surgery (%) 35 

The mean surgical time required to perform the 

hernioplasty procedure was 63.78 minutes, with a minimum 

time of 24 minutes and a maximum time of 108 minutes. 

We analyzed all clinical parameters in our patients, in 

order to know how they affect the surgical time, as reported 

in Table 2. 

Table 2 Parameters that affect surgical time. 

Table 2. Incidence of some parameters on surgical time. 

Parameter p 

Reducibility < 0.001 

Recurrent hernia < 0.05 

Sex  < 0.05 

BMI < 0.001 

Reducibility: completely reducible hernia and not-

completely reducible hernia. A completely reducible hernia is 

associated with shorter operating times than not-completely 

reducible hernia: 50.73 minutes (CI − confidence interval 

95% 44.3 – 57.13 minutes) in the first group versus 69.70 in 

the second. A statistically significant difference has been 

found between two groups using the Student t test for 

unpaired data (p < 0.001) (Figure 1). The irreducibility is 

therefore definitely as a variable that increases the mean 

surgical times. 

Recurrent hernia: it needs on average 20 ± 5 minutes 

longer than the primary hernia (p < 0.05) (Figure 2). 

Sex: the female sex has been found associated with shorter 

mean surgical times (-13 minutes) compared to the male sex. 

The difference has been statistical significant (p <0.05) 

(Figure 3). 

BMI: we have divided patients into two groups on the 

basis of cut-off classically used to distinguish normal weight 



 Journal of Surgery 2019; 7(3): 74-77 76 

 

subjects from the overweight subjects (BMI between 18 and 

24.9 = normal weight; BMI above 25 = overweight). In 

overweight/obese patients we observed longer surgical times 

than in normal weight patients, quantifiable in 14 ± 4 minutes 

(p < 0.001) (Figure 4). 

 

Figure 1. Variation on surgical time between reducible and not reducible 

inguinal hernia. 

 

Figure 2. Variation on surgical time between primary and recurrent inguinal 
hernia. 

 

Figure 3. Variation on surgical time between male and female patients. 

 

Figure 4. Variation on surgical time between patients with a BMI < or ≥ 25. 

4. Discussion 

In Day Surgery, we perform an average of ten surgical 

operations of unilateral inguinal hernia repair in two 

operating sessions every week. A single operative session 

lasts 7 hours, from 7 am to 2 pm. The mean time of each 

procedure is about 67 minutes and the turnover between two 

procedures is 10 minutes. Accordingly, five operations can be 

performed for each session, but many factors can influence 

surgical times and daily schedule. This inaccuracy in 

predicting case durations can result in three possible 

scenarios with obvious consequences on the operating room 

efficiency and on patient care: a) overutilization of Operating 

Room (OR); b) underutilization of OR, with excess staffing 

costs due to OR allocation not being based on maximizing 

OR Efficiency; c) one or more case cancellation, with 

consequent patient discomfort. 

No classification is useful for preoperative planning 

considering surgical times. Indeed, while a novel direct 

hernia can be repaired in few minutes, a recurrent indirect 

inguinal hernia may require an hour.  

From our study, we can highlight a statistically significant 

relationship between the surgical times and clinical parameters, 

such as the patient's sex, hernia reducibility, recurrent hernia 

and BMI. The classical distinction of inguinal hernias between 

direct and oblique was excluded from the criteria because 

clinical examination is often not sufficient to discriminate 

between the two different types of defect.  

Based on these parameters, we can identify three patient 

groups, as shown in Table 3. 

Table 3 The our new classification of patients in 3 groups, 

based on predictive clinical parameters of surgical times. 

Table 3. Groups of patients based on the surgical schedule. 

GROUP A (expected time ≤ 63 minutes) 

Female sex 

Primitive hernia 

Completely reducible hernia 

BMI < 25 

GROUP B (expected time 64-88 minutes) 

Male sex 
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Not completely reducible hernia 

BMI ≥ 25 

GROUP C (expected time > 88 minutes) 

Recurrent hernia 

Not reducible hernia 

Conditions such as female sex, primitive and completely 

reducible hernia, BMI minor than 25, lead to a surgical time 

equal to or less than 63 minutes (group A). 

Male sex, not completely reducible hernia, and a BMI 

greater than 25, determine time longer than the average time 

for the intervention of inguinal hernioplasty of 10-25 minutes 

(expected time 64-88 minutes – group B). 

In patients with recurrent hernia or not reducible hernia 

(which constitutes 60% of the sample) we recorded average 

surgical time of more than 88 minutes (group C). 

Estimated times are important for simulation models and 

for decision analysis based on such simulations. 

Based on the aforementioned patient classification we will 

study a new OR organization, increasing efficiency. 

Our results has been obtained by working with a fixed 

operating room team on consecutive similar cases as 

demonstrated by several studies [17, 18]. 

This experience can yield a new, not anatomical, 

classification of patients at the moment of the surgical visit 

hence facilitating the OR management where operating 

efficiency co-exists with the availability of time necessary 

and sufficient to perform the surgery "to perfection". 

5. Conclusions 

The aim of our study was to evaluate the operative times 

and consequently identify factors that affect the surgical time. 

As this study confirms, an optimal clinical patient evaluation 

should always be the first step to an effective organizational 

choice and it allows realistic predictions about the duration of 

inguinal hernioplasty. To know, also approximately, the 

duration of a surgical operation allows to reduce operating 

room costs and a minor time lose, ensuring more surgeries 

for each operative session. 

This new classification can easily be adopted by every 

surgeon worldwide, ensuring a tailored operating session. 

Further studies will be needed to enforce the effectiveness 

of this organizational model. 
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