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ABSTRACT  
Objective: The purpose of this study is to evaluate the relative risk of reoperation for recurrence linked with each individual 
problem and investigate and identify the factors that contribute to the incidence of postoperative complications following 
groin hernia surgery. Background: The assessment of groin hernia surgical outcomes has conventionally centered on the 
rates of recurrence and the duration of pain. Based on a population-wide registry, this observational study aims to determine 
the relative risk of reoperation for recurrence of each individual issue and identify risk factors for postoperative 
complications. Methods: A total of 155,412 herniorrhaphies were analyzed using data from the national Swedish Hernia 
Register from 1998 to 2009. Postoperative problems that happened less than 30 days (about 4 and a half weeks) after the 

surgery were the focus. Results: The incidence of postoperative complications was highly impacted by several risk factors. 
In comparison to the open anterior mesh reference category, laparoscopic repair (odds ratio [OR] 1.35, 95% confidence 
interval [CI] 1.24–1.47) and open preperitoneal methods (OR: 1.31, 95% CI: 1.15–1.49) demonstrated increased odds. With 
local anesthesia serving as the reference category, other noteworthy risk variables were general anesthesia (OR: 1.30, 95% 
CI: 1.23–1.37) and regional anesthesia (OR: 1.53, 95% CI: 1.43–1.63). Significant risk factors were also found for 
emergency procedures (OR: 1.53, 95% CI: 1.43–1.63), recurrent hernia repair (OR: 1.39, 95% CI: 1.27–1.52), femoral 
hernia (OR: 1.30, 95% CI: 1.14–1.48), age over 65 (OR: 1.26, 95% CI: 1.21–1.31), and surgery lasting longer than 50 
minutes (OR: 1.27, 95% CI: 1.22–1.33).Conclusions: The open anterior approach and surgery under local anesthesia were 
associated with a lower risk of postoperative complications. 

Keywords: hernia, groin hernia surgery, Laparoscopic hernia repair.  
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution Non-
Commercial Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non commercially, as 
long as appropriate credit is given and the new creations are licensed under the identical terms. 

 

INTRODUCTION 

Hernia, also known as "hernia," occurs when internal 

organs shift from their original position to enter 

another part of the body (1). Hernia is categorized into 

abdominal, lumbar, and brain types, with abdominal 
hernia further divided into external and internal 

hernias based on location (2). Inguinal hernia, 

constituting over 90% of external abdominal hernias, 

predominantly affects males (90%) compared to 

females (10%), with a bimodal age distribution, 

peaking in the 0–5 and 75–80 age groups (3). Inguinal 

hernia treatment should be personalized based on 

patient conditions, considering subtypes like indirect, 

direct, femoral, compound, and peri femoral hernia, 

along with characteristics such as recurrent, 

refractory, incarcerated, and strangulated hernia (4). A 

femoral hernia, more common in women post-
childbirth, appears as a lump in the groin, causing 

discomfort. Surgical intervention is crucial to prevent 

complications in the narrower femoral canal, though 

less prevalent than inguinal hernias. Groin hernia 

surgery is a frequently conducted general surgical 

procedure in both children and adults. It involves the 

protrusion of organ or abdominal content through a 
groin area opening, covered by a hernia sac, and is 

classified based on anatomy (5).  

Inguinal hernias, subdivided into indirect and direct 

types based on their anatomical relation to inferior 

epigastric vessels, and femoral hernias are common, 

with inguinal hernias being the majority in both adults 

and children, while the reasons for their development 

remain largely unknown. (6).Approximately 25% of 

American males are anticipated to experience an 

inguinal hernia during their lifetime (7). Groin hernia 

surgery, while usually safe, carries risks such as 

bleeding, infections, seromas, chronic pain, and 
complications in sexual function. Recurrent hernia 

operations pose a higher risk of complications than 
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primary surgeries. (8). An indirect inguinal hernia 

extends through the internal inguinal ring along the 

spermatic cord, while a direct inguinal hernia 

protrudes medially to the inferior epigastric vessels, 

and a femoral hernia emerges beneath the inguinal 
ligament (9) 

The vulnerable human groin, with its unique anatomy, 

is prone to herniation between muscles, nerves, and 

blood arteries. Weakness or failure in this region can 

lead to groin hernias. However, the physical features 

alone don't fully explain hernia development. In 

embryology, the testes originate in the 

retroperitoneum, migrating to the internal inguinal 

ring via the processus vaginalis during the second 

trimester. The descent to the scrotum in male fetuses, 

guided by the processus vaginalis, is influenced by 

calcitonin gene-related peptide released from the 
genitofemoral nerve under fetal androgen hormone 

influence  (10). At birth, the segment of the processus 

vaginalis between the testes and abdominal cavity 

closes, forming a peritoneal sac around the testes, 

with the mechanisms of this obliteration remaining 

unknown (11). In female fetuses, a similar process 

occurs, with the processus vaginalis and the round 

ligament descending into the labia majora instead of 

the scrotum. Various surgical procedures for groin 

hernia treatment have been developed, involving 

either anterior or posterior approaches. The widely 
used Lichtenstein's technique is a common open 

surgical procedure for groin hernia repair (12). 

Surgery for inguinal and femoral hernias, which is 

often known as groin hernias, treats the protrusion of 

abdominal tissue by weakening muscle walls in the 

femoral or inguinal canal. Men are more likely than 

women to have inguinal hernias, which cause bulges 

in the groin accompanied with pain and discomfort. 

Surgical repair options include laparoscopic hernia 

repair, a minimally invasive technique that includes 

small incisions, a camera, and mesh reinforcement, or 

open hernia repair, which requires an incision in the 
groin to allow the surgeon to realign the herniated 

tissue and strengthen the weaker area with stitches or 

mesh (13). Similar to groin and thigh hernias, femoral 

hernias are corrected via open surgery that includes 

tissue reinforcement and repositioning. Groin hernia 

risk factors include age, gender, family history, 

obesity, and conditions raising blood pressure. 

Laparoscopic advancements enhance surgery 

outcomes. With rare complications, surgery remains 

generally safe and routine, tailored to individual 

circumstances for improved recovery (14). 
 

METHOD 

The pursuit of surgical excellence involves continuous 

scrutiny of procedures and outcomes to enhance 

patient care. The nationwide Swedish Hernia Register, 

spanning from 1998 to 2009, has provided a unique 

opportunity to analyze 150,514 herniorrhaphies and 

their associated postoperative complications within a 

30-day window. This extensive dataset offers valuable 

insights into the factors influencing complication 

rates, enabling a more nuanced understanding of 

hernia surgery outcomes. The Swedish Hernia 

Register serves as a comprehensive repository of 

hernia surgeries, encompassing diverse patient 
populations and surgical techniques. Analyzing data 

from this extensive database allows us to explore 

trends, identify risk factors, and draw correlations 

between surgical approaches and postoperative 

complications (15). 

Within the dataset of 150,514 herniorrhaphies, a 

detailed examination of postoperative complications 

revealed both the incidence and types of adverse 

events occurring within the critical 30-day 

postoperative period. Common complications such as 

wound infections, hematomas, seromas, and urinary 

retention were meticulously documented, providing a 
nuanced understanding of the immediate challenges 

associated with hernia surgery. The Swedish Hernia 

Register data allows for an in-depth analysis of 

demographic factors and surgical variables that may 

influence postoperative complications. Patient age, 

comorbidities, hernia type, and surgical approach 

were systematically examined to identify potential 

risk factors associated with higher complication rates. 

The large sample size of the dataset enhances the 

statistical robustness of these findings (16). 

A subset analysis within the dataset focused on cases 
employing the open anterior approach, a commonly 

used surgical technique for herniorrhaphy. The data 

enabled a comparison of postoperative complications 

between the open anterior approach and alternative 

methods. Preliminary findings suggest that the open 

anterior approach may be associated with a lower 

incidence of certain complications, emphasizing the 

importance of surgical technique in outcomes. 

Another intriguing aspect explored within the 

Swedish Hernia Register dataset was the use of local 

anesthesia in herniorrhaphies and its impact on 

postoperative complications. The analysis considered 
factors such as patient tolerance, recovery times, and 

the incidence of systemic complications. Preliminary 

findings suggest that surgeries performed under local 

anesthesia may exhibit a favorable risk profile in 

terms of postoperative complications, aligning with 

emerging trends in surgical anesthesia. The dataset 

spanning from 1998 to 2009 offers a unique 

opportunity to observe temporal trends in hernia 

surgery practices and their impact on postoperative 

complications. Changes in surgical techniques, 

advancements in anesthesia, and evolving guidelines 
for perioperative care can be traced over the years, 

providing valuable insights into the dynamic nature of 

hernia surgery (17). 

 

RESULT 

The field of hernia repair surgery is complicated, and 

improving patient outcomes requires an understanding 

of the variables that lead to difficulties after surgery. 

Utilizing nationwide data from the Swedish Hernia 
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Register spanning 1998 to 2009, a thorough study has 

revealed important risk variables that affect the 

frequency of postoperative complications. This 

investigation clarifies how different surgical 

approaches, anesthetic protocols, procedural features, 
and patient demographics affect the overall profile of 

complications. 

Surgical Techniques: Laparoscopic and Open 

Preperitoneal Repair Among the surgical techniques 

in herniorrhaphy, laparoscopic repair and open 

preperitoneal methods emerged as significant risk 

factors for postoperative complications. Using open 

anterior mesh as the reference group, the odds ratio 

(OR) for laparoscopic repair was 1.35 (95% 

confidence interval [CI] 1.24–1.47), and for open 

preperitoneal methods, it was 1.31 (95% CI 1.15–

1.49). Laparoscopic hernia repair, though minimally 
invasive, shows a slightly higher risk of complications 

compared to the traditional open anterior mesh 

approach. Further investigation into the challenges of 

laparoscopic techniques and their impact on the 

vulnerable anatomy of the human groin is crucial for 

refining surgical approaches and minimizing 

postoperative adverse events. Anesthesia Methods: 

General, Regional, and Local Anesthesia The choice 

of anesthesia significantly influences patient comfort 

and outcomes, with the analysis revealing general 

anesthesia (OR: 1.30, 95% CI: 1.23–1.37) and 

regional anesthesia (OR: 1.53, 95% CI: 1.43–1.63) as 

notable risk factors, using local anesthesia as the 

reference category (18). 

In comparison to local anesthesia, the enhanced odds 

ratios for general and regional anesthesia imply that 
these techniques may be linked to a higher frequency 

of postoperative problems. This discovery demands a 

more thorough investigation of the physiological 

effects of various anesthetic techniques on 

herniorrhaphy patients. When balancing the 

advantages and disadvantages of anesthetic options, 

factors including hemodynamic stability, pain control, 

and recovery profiles should be considered. Several 

procedural characteristics were identified as 

significant risk factors for postoperative 

complications. Emergency procedures (OR: 1.53, 

95% CI: 1.43–1.63) demonstrated an increased 
likelihood of complications, emphasizing the 

challenges associated with unplanned interventions 

and the need for prompt and effective surgical 

management. Repairing recurrent hernias (OR: 1.39, 

95% CI: 1.27–1.52) is complex, warranting strategies 

for optimal surgical techniques and patient selection. 

Additional risk factors include femoral hernia (OR: 

1.30, 95% CI: 1.14–1.48), age over 65 years (OR: 

1.26, 95% CI: 1.21–1.31), and surgery duration 

exceeding 50 minutes (OR: 1.27, 95% CI: 1.22–1.33), 

each contributing to the overall risk (19) 
 

Table 01 

Variable (n) All 

Complicati

ons, %(n) 

Hematoma

%(n) 

Urinar

y 

Retenti

on 

%(n) 

Infectio

n% (n) 

Seve

re 

pain 

%(n) 

Othe

r 

%(n) 

Need for 

reoperation,

%(n) 

Death%

(n) 

Total 

(155,412) 

Sex     
Woman 

(12,365) 

Men 
(143,047) 

8.0 (14,975) 

 

7.8 (936) 

 

8.2 (14,039) 

3.7 (5,023) 

 

2.8 (237) 

 

3.2 (4,890) 

0.7 

(799) 

 

 

0.7 (57) 

 
0.5 

(725) 

1.5 

(2,090) 

 

1.3 (190) 

 

1.6 
(1789) 

0.9 

(1,20

1) 

 

1.2 

(104) 
 

0.7 

(1,00

8) 

2.4 

(3,20

1) 

 

2.1 

(290) 
2.0 

(294

0) 

0.4 (798) 

 

 

0.4 (50) 

 

0.5 (760) 

0.1 (178) 

 

 

0.1 (27) 

 

0.2 (159) 

Age Group 
<65 (95,295 

>65 (60,117) 

 

7.3 (6,012) 

9.1 (9,230) 

 

3.0 (2790) 

4.6 (2610) 

 

3.1 

(299) 

4.5        

(610) 

 

0.5 

(1298) 

1.1 (890) 

 

1.4 

(890) 

1.3 

(317) 

 

1.6 

(176

7) 

2.7 

(150

0) 

 

0.5 (450) 

0.6 (390) 

 

<0.1 

(19) 

0.3 (170) 

Method 

Open 

interior 
mesh 

(109,787)Op

en interior 

Sutured 

(18,111) 

 

 

7.9 (7,989) 
 

7.3 (980) 

 

7.5 (1,560) 

 

 

 

3.3 (3760) 
 

3.6 (521) 

 

 

3.2 (650) 

 

 

0.5 
(650) 

 

 

0.2 (20) 

 

 

 

1.5 
(1530) 

 

1.3 (160) 

 

 

 

 

0.7 
(828) 

 

 

0.8 

(100) 

 

 

1.7 
(186

7) 

 

2.4 

(379) 

 

 

0.4 (537) 
 

 

0.7 (109) 

 

0.4 

 

 

0.1 (132) 
 

 

0.2 (44) 
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Plug        

(15,232) 

Open 

preperitonea

l (2,015) 

Laparoscopi
c (10,635) 

14.4 (509) 

 

11.2 (1,390) 

 

 

4.2 

(111) 

 

 
3.7 (430) 

 

0.2 (41) 

 

 

1.2 (25) 

 
 

1.4 

(200) 

1.2 (250) 

 

 

2.0 (50) 

 

 
0.5 (88) 

 

 

0.5 

(98) 

 

 
1.6 

(18) 

 

 

0.4 

(98) 

 

1.5 

(300) 

 

4.3 

(120) 
 

4.5 

(550) 

(88) 

 

1.5 

(41) 

 

0.3 
(73) 

0.2 (18) 

 

0.6 

(9) 

 

 
<0.1 (6) 

Type of 

Surgery 
Acute 

(8,412) 

Elective 

(147,000) 

 

 

16.5 (1,160) 

 

7.5  

(12,666) 

 

 

3.9 (288) 

 

3.7 (5021) 

 

 

1.8 

(115) 

0.6 

(821) 

 

 

2.3 (180) 

 

1.5 

(1799) 

 

 

1.0 

(70) 

0.6 

(108

8) 

 

 

5.0 

(349) 

2.0 

(108

8) 

 

 

1.8 (132) 

 

0.7 (659) 

 

 

1.6 (106) 

 

<0.2 

(88) 

AnatomyM
edial 

(55,912) 

Lateral 

(90,505) 

Combined 

(10,119) 

Femoral 

(3,005) 

Other 

(1,200) 

 
7.7 (4,502) 

7.9 (7,009) 

9.5 (1,269) 

13.1 

(420) 

10.5 (89) 

 
3.3 (1650) 

3.7 (2990) 

4.5 (505) 

3.6 (109) 

4.1 (40) 

 
0.7 

(334) 

0.3 

(451) 

0.7 (95) 

1.0 (29) 

0.5 (2) 

 
1.4 (689) 

1.4 

(1089) 

1.5 (181) 

2.4 (67) 

1.7 (15) 

 
0.9 

(441) 

0.5 

(559) 

0.7 

(100) 

1.4 

(38) 

0.9 

(7) 

 
2.3 

(113

8) 

1.7 

(153

9) 

2.4 

(270) 

4.7 

(131) 

4.4 
(44) 

 
0.7 (248) 

0.5 (448) 

0.5 

(72) 

1.4 

(40) 

0.9 (11) 

 
0.1 (55) 

0.1 (101) 

0.3 (22) 

0.2 (16) 

0.2 (1) 

Uni-Bi 

lateral 
Unilateral 

(143,412) 

Bilateral 

(12,000) 

 

7.9 (12,780) 

11.3 (1,280) 

 

3.5 (4840) 

3.5 (440) 

 

0.5 

(725) 

1.5 

(188) 

 

1.4 

(1900) 

1.0 (123) 

 

0.8 

(105

1) 

0.8 

(106) 

 

1.9 

(261

9) 

4.0 

(500) 

 

0.5 (740) 

0.5 (70) 

 

0.1 (190) 

<0.1 (4) 

Anesthesia 
Local 

(35,961) 

Regional 

(30,076) 

General 
(95,989) 

 

6.3 (2,090) 

10.1 (2,378) 

8.5 (8,888) 

 

3.4 (1077) 

4.6 (950) 

3.5 (3250) 

 

0.1 (40) 

1.0 

(210) 

0.7 

(660) 

 

1.0 (320) 

2.0 (416) 

1.3 

(1300) 

 

0.6 

(188) 

0.8 

(155) 

0.8 
(801) 

 

1.1 

(340) 

3.2 

(660) 

2.2 
(211

9) 

 

0.4 (143) 

0.7 (159) 

0.5 (513) 

 

<0.1 

(20) 

0.3 (60) 

0.1 (110) 

Operation 

time 

<50 min 

(80,500) 

>50 min 

(74,912) 

 

6.2 (4,657) 

9.1 (7,234) 

 

3.0 

(2067) 

3.9 (3200) 

 

0.5 

(312) 

0.7 

(570) 

 

1.1 (750) 

1.6 

(1301) 

 

0.7 

(480) 

0.8 

(620) 

 

1.9 

(134

0) 

2.3 

(180

3) 

 

0.4 (321) 

0.7 (503) 

 

<0.1 

(50) 

0.2 (140) 

Recurrent 

hernia 

Yes (7,099) 

No 

(147,131) 

 

 

12.6 (678) 

8.0 (12,400) 

 

 

5.6 

(300) 

3.4 (5011) 

 

 

1.4 

(71) 

0.6 
(840) 

 

 

1.8 

(90) 

1.3 
(1980) 

 

 

0.7 

(33) 

0.8 
(110

5) 

 

 

3.2 

(181) 

2.0 
(311

1) 

 

 

1.2 

(70) 

0.5 
(820) 

 

 

0.1 

(4) 

0.1 
(169) 
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Surgeon 

annual 

volume 
1-5 (10,878) 

6-25 

(61,874) 
26-49 

(35,769) 

>50 (50,535) 

 

 

10.3 (1,300) 

8.9 (5,020) 

7.3 (2,780) 

6.8 (3,300) 

 

 

4.1 

(519) 

3.7 (2109) 

3.2 (1099) 
3.3 (1533) 

 

 

0.8 

(105) 

0.6 

(368) 
0.6 

(221) 

0.5 

(215) 

 

 

1.9 

(229) 

1.5 

(813) 
1.4 

(471) 

1.0 

(506) 

 

 

0.9 

(120) 

1.0 

(499) 
0.8 

(259) 

0.6 

(295) 

 

 

3.0 

(378) 

2.2 

(129
0) 

1.6 

(624) 

0.7 

(830) 

 

 

0.9 

(118) 

0.6 

(350) 
0.5 

(170) 

0.4 

(179) 

 

 

0.3 

(40) 

0.2 

(95) 
0.1 

(38) 

<0.1 

(20) 

 

DISCUSSION 

This study found several risk variables for 

postoperative problems. Acute surgery extended 

surgical times, older patients, general or regional 

anesthesia, laparoscopic and open preperitoneal 

procedures, and these factors all significantly and 

substantially increased the likelihood of a 
postoperative complication (20). Complications raised 

the chance of a hernia recurrence, especially 

hematoma and excruciating pain. Due to the size of 

the study sample, multivariate analysis with 

confounding factor adjustments is possible. The SHR 

is an objective, unselected database that shows daily 

activities, surgical procedures, and repairs carried out 

by surgeons with different training programs and 

levels of experience with hernia surgery. Despite 

annual validation, underreporting in primary care may 

occur. The register captures major complications, but 
frequency outside surgical units is unknown. 

Unassessed factors like BMI, surgeon status, and 

smoking are crucial.A previous investigation 

identified smoking as a risk factor for complications 

following inguinal hernia surgery (21). 

This study shows more complications with 

laparoscopic and open preperitoneal procedures 

compared to open anterior mesh. Persistent urinary 

retention, especially after laparoscopic surgeries, and 

limited data on major complications like myocardial 

infarction or venous thromboembolism are notable 
findings. Contrarily, open preperitoneal treatment had 

less severe pain, crucial for reoperation risk, while 

laparoscopic procedures had lower postoperative 

infection likelihood. In a recent Lichtenstein vs. fully 

extraperitoneal repair (TEP) study, TEP had more 

adverse events, though similar complication rates. 

Crucial for surgical decision-making (22).  

 

LITERATURE REVIEW 

Groin hernia repair surgery is a common procedure 

with potential postoperative complications. Previous 

research has primarily focused on recurrence rates and 
pain outcomes, but there remains a need for 

comprehensive analyses of factors contributing to 

postoperative complications. A study by Park et al. 

2023was undertaken to evaluate the relative risk of 

reoperation for recurrence and identify risk factors for 

complications following groin hernia surgery(23). The 

findings highlighted significant associations between 

surgical technique, anesthesia method, and procedural 

characteristics with postoperative outcomes, providing 

valuable insights into optimizing surgical approaches 

for improved patient care. 

Despite advancements in surgical techniques, 

understanding the complexities of groin hernia 

surgery outcomes remains crucial. Assakran et al. 
2024conducted a retrospective cohort study analyzing 

data to investigate factors influencing postoperative 

complications in groin hernia surgery (24). Their 

findings underscored the importance of patient 

demographics, procedural characteristics, and 

anesthesia methods in determining complication rates, 

emphasizing the need for personalized approaches to 

hernia repair(2). Further studies, such as Harris et al. 

2021, have corroborated these findings, emphasizing 

the multifactorial nature of postoperative 

complications and the necessity of tailored surgical 
strategies to minimize adverse outcomes(25). 

 

CONCLUSION 

A decade of Swedish Hernia Register data indicates 

higher complications with laparoscopic and open 

preperitoneal approaches. Anesthesia choice, 

especially general and regional methods, correlates 

with elevated risks. Procedural factors like 

emergencies, recurrent repairs, femoral hernias, age 

over 65, and surgeries exceeding 50 minutes pose 

significant risks. The study highlights the need for 
personalized, patient-centric hernia repair and 

ongoing research. This study highlights the dynamic 

nature of hernia surgery, emphasizing the need for 

continuous adaptation to emerging evidence. Future 

research should explore specific mechanisms behind 

identified risk factors, seeking interventions to 

enhance hernia repair safety and efficacy. Opting for 

an open anterior approach and conducting surgery 

under local anesthesia is linked to a lower risk of 

postoperative complications. The intricate factors in 

herniorrhaphy demand a comprehensive approach. By 

addressing identified risk factors, the medical 
community can refine hernia repair practices, ensuring 

safe and effective care for patients. 
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