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Abstract: The management of emergency groin hernias is difficult due to the absence of any consensus and the surgical 

management is tailored by the treating surgeon. Emergency groin hernias include incarcerated and strangulated inguinal 
and femoral hernias and they carry a high morbidity and mortality. The treatment of emergency groin hernias is usually 

performed with sutured repairs like Shouldice, Bassini, Darning and the Desarda technique. Hernia repairs with mesh 

can also be safely performed if there is no or minimal contamination of the wound. The laparoscopic repairs like the 

Transabdominal preperitoneal (TAPP) and Total Extraperitoneal (TEP) can be performed but require training and 
equipment and is not recommended for the management of emergency groin hernia. In this review we will look at the 

management of emergency groin hernias. 
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INTRODUCTION 
Emergency groin hernias are complications of 

both inguinal and femoral hernias, which includes both 

incarceration and strangulation. Incarceration is defined 
as groin hernias that become irreducible when they pass 

through the anterior abdominal wall, and strangulation is 

defined as the compromising of the blood supply of the 

contents of the hernial sac which may include omentum 
or bowel. Emergency groin hernias are seen in 10% to 

15% of cases of all groin hernias in adults (Kulacoglu, 

2023; Towfigh, 2019).The type of groin hernia is an 

important factor with femoral hernias being associated 
with a higher risk of strangulation, followed by inguinal 

hernias. Other factors that may affect emergency groin 

hernias are increasing age, presence of co-morbidities 

like diabetes mellitus, hypertension and patients with an 
American society of anesthesia (ASA) score of more 

than 3 (Ahmad et al., 2014.; Álvarez et al., 2004; Özkan 

et al., 2012).  

 
The World Society of Emergency Surgeons 

(WSES) in their consensus recommended that for 

emergency groin hernias, an open hernia repair should be 

performed with a mesh repair being used for patients 

with a clean-contaminated wound. For pateints with 

contaminated or dirty wounds where there is bowel 

resection, a sutured repair is recommended due to the 
high risk of infection and sepsis if a mesh is used. 

Laparoscopic hernia repair is also recommended for 

incarcerated emergency groin hernias if the expertise is 

available but not for strangulation or if bowel resection 
is needed (De Simone et al., 2020).The HerniaSurge 

guidelines for the management of emergency groin 

hernias have recommended that for patients with a clean 

or clean contaminated wound, a repair with mesh is 
recommended and a large pore polypropylene mesh is 

recommended. For patients who present with a 

strangulated groin hernia with contamination, a tailored 

surgical approach is recommended according to the 
clinical condition of the patient (Tran, 2018; van 

Veenendaal et al., 2020).  

 

As there is no consensus on the management of 
emergency groin hernia repairs, we have conducted this 

review article to investigate the common types of open 

hernia repair including the mesh and non-mesh-based 

repairs, the role of laparoscopic hernia repair in 
emergency groin hernia repairs and emergency groin 

hernia repair in the elderly. A literature review was made 
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on PubMed, Google Scholar, Semantic Scholar, and 
Cochrane databases to look for original articles, 

observational studies, clinical trials, clinical reviews, 

review articles and meta-analysis from 1990 to 2024.The 

following keywords were used “mesh repair”,” 
emergency groin hernia”, “strangulated hernia”, 

“Incarcerated hernia”, “laparoscopy “and” sutured 

repair”. All articles were in English language only and 

further article were obtained by manual cross checking. 
Case reports, commentaries and editorials were 

excluded. All articles with adult patients including 

elderly patients were included in this review. Pediatric 

patients and pregnant patients were excluded from this 
review. 

 

DISCUSSION 
Prosthetic Mesh in Emergency Groin Hernia Repair 

The use of polypropylene mesh was initially not 

encouraged for the surgical management of emergency 

groin hernias. The presence of contamination of the 
wound was initially thought to be a contraindication to 

using a mesh for the hernia repair. Several studies were 

done that compared the use of polypropylene mesh in the 

management of incarcerated and strangulated groin 
hernias, and these studies concluded that the wound 

infection was comparable with sutured repair and did not 

require removal of the mesh. Patients with clean and 

clean-contaminated wounds were associated with better 
outcomes with mesh repair. Infection rates were higher 

in the patients with strangulated groin hernias who had 

undergone bowel resection than those who did not (Abd 

Ellatif et al., 2012; Duan et al., 2018.; Liu et al., 2019; 
Ozbagriacik, 2015; Tomaoglu & Okmen, 2021; Topcu et 

al., 2013).  

 

A systemic review and meta-analysis looking at 
the effectiveness and safety of mesh repair for 

incarcerated and strangulated hernias was conducted by 

Lin et al., 8 studies which included 2 randomized control 

trials and 6 prospective studies totaling 978 patients were 

included in this study. There was no difference between 
the surgical site infection rate and the recurrence rate was 

lower in the mesh group when compared to the sutured 

repair group. This study concluded that mesh repair was 

feasible in the management of emergency groin hernias 
(Lin et al., 2020).Another systemic review and meta-

analysis was conducted by Hentati et al., comparing 

mesh versus non-mesh repair for strangulated inguinal 

hernias.9 studies with 503 patients were included in this 
study and the wound infection rates and recurrences rates 

were lower in the mesh repair group. This study also 

concluded that mesh-based repair was feasible for 

emergency groin hernia repair (Hentati et al., 2014).A 
systemic review and meta-analysis assessing the safety 

of mesh repair in strangulated groin hernias was 

conducted by Ekwesianya et al., Seven studies with 1159 

patients were included in this study and there was no 
difference with regards to the wound infection rates and 

recurrence rates for those patients who underwent mesh 

repair (Ekwesianya et al., 2024). 

 
The Lichtenstein repair is the most popular 

mesh-based repair, and it is associated with reduced post 

operative wound infection in the surgical management of 

emergency groin hernias. The other complications that 
were encountered include, scrotal hematoma, chest 

infections and deep vein thrombosis. Bessa et al., 

followed up these patients for a period of 10 years and 

the recurrence rate was 0.9% (Bessa et al., 2007, 2015; 
Wysocki et al., 2006). 

 

A Cochrane review was conducted by Saeter et 

al., comparing mesh versus non-mesh repair for 
emergency groin hernia repair.15 trials with 1241 

patients were included in this review, and this study 

concluded that there was no difference between both 

procedures with regards to surgical site infection. 
Mortality and recurrence rate. This review was not able 

to conclude that mesh repair was better than non-mesh-

based repair in the management of emergency groin 

hernia repair (Sæter et al., 2023). 
 

Study Year N=numbers Mesh repair 

numbers 

Sutured repair 

numbers 

Infection rate in 

mesh repair (%) 

Infection rate in 

sutured repair (%) 

Wysocki et al., 2006 77 56 21 3.5% 14% 

Bessa et al., 2007 50 25 25 0% 0% 

Elsebae et al., 2008 54 27 27 3.75% 11% 

Duan et al., 2018 208 104 104 32% 16% 

 

Table showing the wound infection rates 

between the mesh repair and sutured repair for 
emergency groin hernias 

 

Sutured Based Repairs in Emergency Groin Hernia 

Repairs 

There are multiple sutured repair techniques 

that can be used for emergency groin hernia repair, that 

include the Bassani repair, the Shouldice repair and the 

Darning technique. All these techniques involve suturing 
the posterior wall of the inguinal canal to the inguinal 

ligament and though the wound infection rates are low. 

The recurrence rates are high as these repairs were under 
tension. The bassini and darning method are easier to 

perform and are commonly performed. The Shouldice 

repair is more difficult to perform, and it requires 

expertise in performing it but it is associated with the 
lowest recurrence rate if done properly (Boonnithi & 

Kongkham, 2010; Essawy et al., 2019.; Lorenz et al., 

2021). 

The Desarda technique is a recent tension free 
sutured based repair that is used for the repair of groin 
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hernias. This repair involves using a strip of the external 
oblique aponeurosis and suturing it to the posterior wall 

of the inguinal canal under no tension. As this repair is 

considered as a tension free repair and it does not involve 

the use of any foreign material like synthetic mesh. A 
recent systemic review and meta-analysis was conducted 

by Ndong et al., looking at the suitability of the Desarda 

technique for emergency inguinal hernia surgery.5 

studies that included 199 patients were included in this 
study and the surgical site infection and recurrence rates 

were comparable with other hernia repairs and this study 

concluded that the Desarda repair is feasible in the 

management of emergency groin hernias (Ndong et al., 
2020). 

 

Laparoscopic Repair for Emergency Groin Hernias 

The laparoscopic approach can be performed 
for the management of emergency groin hernias, initial 

exploration of the abdomen to see if there is presence of 

strangulation or obstructed bowel. If there is no need to 

perform bowel resection, the hernia repair is usually 
performed with the transabdominal preperitoneal 

(TAPP) approach as the hernia repair and mesh insertion 

can be performed with the same trocars. Another method 

is to perform the total extraperitoneal (TEP) approach, 
but this requires placing trocars in a different plane. Both 

these procedures require training and is an advanced 

laparoscopic procedure, hence it is not recommended for 

the emergency management of groin hernias (Chihara et 
al., 2019; Moreno-Suero et al., 2023; G. P. Yang et al., 

2012). 

 

When deciding which laparoscopic procedure 
that can be done for patients who present with emergency 

groin hernias, Pré-operative imaging like computerized 

tomography can be performed to assess for strangulation 

of bowel, and the need for bowel resection. If there is no 
need for bowel resection then the transabdominal 

preperitoneal (TAPP) approach is the most common 

procedure but the total extraperitoneal (TEP) approach 

can also be performed. Both procedures have the 
advantage of placing a mesh to prevent inguinal, femoral 

and obturator hernias from occurring (Iossa et al., 2024; 

G. P. C. Yang, 2017). 

 
Emergency Groin Hernias in the Elderly 

Elderly patients who present with emergency 

groin hernias are associated with a higher risk of 

strangulation and obstruction which in turn leads to 
higher morbidity and mortality. The presence of co-

morbidities like diabetes mellitus, hypertension, heart 

disease, a high American society of anesthesia (ASA) 

score are outcomes for mortality (Azari et al., 2015; 
Ceresoli et al., 2022; Compagna et al., 2013; Kulah et 

al., 2001).A systemic review was conducted by Piltcher-

da-silva et al., looking at the outcomes of emergency 

groin hernia repair in the elderly. 9 articles with 1037 
patients were included in this study, and the morbidity 

rates ranged from 21.2% to 28.9% and the mortality rate 

was 1.2% to 6%. Cardiopulmonary disease and High 

American society of anesthesia (ASA) score were risk 
factors for high morbidity and mortality. This study 

concluded that the risk and benefits of emergency 

surgery will need to be assessed before deciding on 

whether the emergency groin hernias need to be 
performed in the elderly (Piltcher-da-Silva et al., 2023). 

 

CONCLUSION 
As there is no consensus on what is the best 

repair for emergency groin hernia repair, a tailored 

approach by the operating surgeon is the current trend in 

management of this condition. The open repairs are still 
the most common operation that is performed for 

emergency groin hernia repairs. For incarcerated and 

obstructed groin hernias where no bowel resection is 

done and contamination is minimal, a mesh-based repair 
like the Lichtenstein repair can be safely performed in 

these patients. For patients with strangulated hernias 

where bowel resection is done and there is contamination 

of the wound, a sutured based repair like the Shouldice, 
Bassani or Darning method may be performed. The 

Desarda technique is a new technique for open hernia 

repair that can also be performed for emergency groin 

hernias. Laparoscopic hernia repairs like the 
transabdominal preperitoneal (TAPP) and the total 

extraperitoneal (TEP) are new techniques but they 

require training and expertise in the management of 

obstructed and strangulated groin hernias, and they are 
available in centers which has expertise to perform these 

operations. 

 

Conflict of Interest: There is no conflict of interest 
 

REFERENCES 
• Abd Ellatif, M. E., Negm, A., Elmorsy, G., Al-

Katary, M., Yousef, A. E. A. M., & Ellaithy, R. 

(2012). Feasibility of mesh repair for strangulated 

abdominal wall hernias. International Journal of 
Surgery, 10(3), 153–156. 

https://doi.org/10.1016/j.ijsu.2012.02.004 

• Ahmad, N., Khan, A., & Abid, J. (2014.). 
Management of Strangulated Inguinal Hernia in 

Adults (Vol. 8, Issue 1). 

• Álvarez, J. A., Baldonedo, R. F., Bear, I. G., Solís, 

J. A. S., Álvarez, P., & Jorge, J. I. (2004). 
Incarcerated groin hernias in adults: Presentation 

and outcome. Hernia, 8(2), 121–126. 

https://doi.org/10.1007/s10029-003-0186-1 

• Azari, Y., Perry, Z., & Kirshtein, B. (2015). 

Strangulated groin hernia in octogenarians. Hernia, 

19(3), 443–447. https://doi.org/10.1007/s10029-

013-1205-5 

• Bessa, S. S., Abdel-fattah, M. R., Al-Sayes, I. A., & 

Korayem, I. T. (2015). Results of prosthetic mesh 

repair in the emergency management of the acutely 
incarcerated and/or strangulated groin hernias: a 10-

year study. Hernia, 19(6), 909–914. 

https://doi.org/10.1007/s10029-015-1360-y 

https://doi.org/10.1016/j.ijsu.2012.02.004


 

Kumar H.R. & Somanathan M; SAR J Surg; Vol-5, Iss-6 (Nov-Dec, 2024): 61-65 

© 2024 | South Asian Research Publication                                                                                                                         64 

 

• Bessa, S. S., Katri, K. M., Abdel-Salam, W. N., & 
Abdel-Baki, N. A. (2007). Early results from the use 

of the Lichtenstein repair in the management of 

strangulated groin hernia. Hernia, 11(3), 239–242. 

https://doi.org/10.1007/s10029-007-0207-6 

• Boonnithi, N., & Kongkham, K. (2010). A Prospective 
Clinical Trial Comparing Darn vs Bassini vs 
Lichtenstein Inguinal Herniorrhaphy. The Thai Journal 
of Surgery, 31(4). Retrieved from https://he02.tci-
thaijo.org/index.php/ThaiJSurg/article/view/227603 

• Ceresoli, M., Carissimi, F., Nigro, A., Fransvea, P., 

Lepre, L., Braga, M., Costa, G., Agresta, F., 

Alemanno, G., Anania, G., Antropoli, M., Argenio, 

G., Atzeni, J., Avenia, N., Azzinnaro, A., Baldazzi, 
G., Balducci, G., Barbera, G., Bellanova, G., & 

Zanoni, E. (2022). Emergency hernia repair in the 

elderly: multivariate analysis of morbidity and 

mortality from an Italian registry. Hernia, 26(1), 
165–175. https://doi.org/10.1007/s10029-020-

02269-5 

• Chihara, N., Suzuki, H., Sukegawa, M., Nakata, R., 
Nomura, T., & Yoshida, H. (2019). Is the 

Laparoscopic Approach Feasible for Reduction and 

Herniorrhaphy in Cases of Acutely 

Incarcerated/Strangulated Groin and Obturator 
Hernia?: 17-Year Experience from Open to 

Laparoscopic Approach. Journal of 

Laparoendoscopic and Advanced Surgical 

Techniques, 29(5), 631–637. 
https://doi.org/10.1089/lap.2018.0506 

• Compagna, R., Rossi, R., Fappiano, F., Bianco, T., 

Accurso, A., Danzi, M., Massa, S., Aprea, G., & 
Amato, B. (2013). Emergency groin hernia repair: 

Implications in elderly. BMC Surgery, 

13(SUPPL.2). https://doi.org/10.1186/1471-2482-

13-S2-S29 

• De Simone, B., Birindelli, A., Ansaloni, L., Sartelli, 

M., Coccolini, F., Di Saverio, S., Annessi, V., 

Amico, F., & Catena, F. (2020). Emergency repair 
of complicated abdominal wall hernias: WSES 

guidelines. Hernia, 24(2), 359–368. 

https://doi.org/10.1007/s10029-019-02021-8 

• Duan, S. J., Qiu, S. B., Ding, N. Y., Liu, H. S., 

Zhang, N. S., & Wei, Y. T. (2018). Prosthetic Mesh 

Repair in the Emergency Management of Acutely 

Strangulated Groin Hernias with Grade I Bowel 
Necrosis: A Rational Choice. The American 

surgeon, 84(2), 215–219. 

• Ekwesianya, A. C., Ayantunde, A., & Nour, H. M. 
(2024). Assessing the Safety of Mesh Repair in 

Strangulated Groin Hernias: A Systematic Review 

and Meta-Analysis. Cureus. 

https://doi.org/10.7759/cureus.70496 

• Essawy, A., Ibrahim, M., Ashraf Mohamed Thabet, 

E., Erfan, M., & Fathi Ismail Mohammed, I. (2019). 

OUTCOME OF DARNING METHOD OF 
INGUINAL HERNIA REPAIR. Print) Online) 

Fayoum University Medical Journal Ismail, 1, 15–

23. DOI: 10.21608/fumj.2019.60370 

• Hentati, H., Dougaz, W., & Dziri, C. (2014). Mesh 
repair versus non-mesh repair for strangulated 

inguinal hernia: systematic review with meta-

analysis. World Journal of Surgery, 38(11), 2784–

2790. https://doi.org/10.1007/s00268-014-2710-0 

• Iossa, A., Traumueller Tamagnini, G., De Angelis, 

F., Micalizzi, A., Lelli, G., & Cavallaro, G. (2024). 

TEP or TAPP: who, when, and how? Frontiers in 
Surgery, 11. 

https://doi.org/10.3389/fsurg.2024.1352196 

• Kulacoglu, H. (2023). Current opinions in inguinal 
hernia emergencies: A comprehensive review of 

related evidences. In International Journal of 

Abdominal Wall and Hernia Surgery (Vol. 6, Issue 

3, pp. 136–158). Wolters Kluwer Medknow 
Publications. 

https://doi.org/10.4103/ijawhs.ijawhs_30_23 

• Kulah, B., Duzgun, A. P., Moran, M., Kulacoglu, I. 
H., Ozmen, M. M., & Coskun, F. (2001). Emergency 

hernia repairs in elderly patients. American journal 

of surgery, 182(5), 455–459. 

https://doi.org/10.1016/s0002-9610 (01)00765-6 

• Lin, Y. Te, Weng, T. Y., & Tam, K. W. (2020). 

Effectiveness and Safety of Mesh Repair for 

Incarcerated or Strangulated Hernias: A Systematic 
Review and Meta-Analysis. In World Journal of 

Surgery, 44(7), 2176–2184. Springer. 

https://doi.org/10.1007/s00268-020-05430-4 

• Liu, J., Zhai, Z., & Chen, J. (2019). The Use of 

Prosthetic Mesh in the Emergency Management of 

Acute Incarcerated Inguinal Hernias. Surgical 

Innovation, 26(3), 344–349. 
https://doi.org/10.1177/1553350619828900 

• Lorenz, R., Arlt, G., Conze, J., Fortelny, R., 

Gorjanc, J., Koch, A., Morrison, J., Oprea, V., & 
Campanelli, G. (2021). Shouldice standard 2020: 

review of the current literature and results of an 

international consensus meeting. Hernia, 25(5), 

1199–1207. https://doi.org/10.1007/s10029-020-
02365-6 

• Moreno-Suero, F., Tallon-Aguilar, L., Tinoco-

González, J., Sánchez-Arteaga, A., Suárez-Grau, J. 

M., Alvarez-Aguilera, M., Morales-Conde, S., & 
Padillo-Ruiz, J. (2023). Laparoscopic vs. Open 

Approach in Emergent Inguinal Hernia: Our 

Experience and Review of Literature. Journal of 
Abdominal Wall Surgery, 2. 

https://doi.org/10.3389/jaws.2023.11242 

• Ndong, A., Tendeng, J. N., Diallo, A. C., Diao, M. 

L., Diop, S., Dia, D. A., Ma Nyemb, P. M., & 
Konaté, I. (2020). Is Desarda technique suitable to 

emergency inguinal hernia surgery? A systematic 

review and meta-analysis. In Annals of Medicine 

and Surgery, 60, 664–668. Elsevier Ltd. 
https://doi.org/10.1016/j.amsu.2020.11.086 

• Ozbagriacik, M. (2015). Management of 

strangulated abdominal wall hernias with mesh, 
early results. Northern Clinics of Istanbul. 

https://doi.org/10.14744/nci.2015.03522 

https://doi.org/10.7759/cureus.70496
http://dx.doi.org/10.21608/fumj.2019.60370
https://doi.org/10.1016/s0002-9610


 

Kumar H.R. & Somanathan M; SAR J Surg; Vol-5, Iss-6 (Nov-Dec, 2024): 61-65 

© 2024 | South Asian Research Publication                                                                                                                         65 

 

• Özkan, E., Yildiz, M. K., Çakir, T., Dulundu, E., 
Eriş, C., Fersahoǧlu, M. M., & Topaloǧlu, Ü. 

(2012). Incarcerated abdominal wall hernia surgery: 

Relationship between risk factors and morbidity and 

mortality rates (a single center emergency surgery 
experience). Ulusal Travma ve Acil Cerrahi Dergisi, 

18(5), 389–396. 

https://doi.org/10.5505/tjtes.2012.48827 

• Piltcher-da-Silva, R., Sasaki, V. L., Bettini, L. F. C., 

Soares, P. S. M., Valandro, I. G., & Cavazzola, L. T. 

(2023). Outcomes of Emergency Groin Hernia 

Repair in the Elderly: A Systematic Review. Journal 
of Abdominal Wall Surgery, 2. 

https://doi.org/10.3389/jaws.2023.11246 

• Sæter, A. H., Fonnes, S., Li, S., Rosenberg, J., & 
Andresen, K. (2023). Mesh versus non-mesh for 

emergency groin hernia repair. Cochrane Database 

of Systematic Reviews, 11. 

https://doi.org/10.1002/14651858.CD015160.pub2 

• Tomaoglu, K., & Okmen, H. (2021). Prosthetic 

mesh hernioplasty versus primary repair in 

incarcerated and strangulated groin and abdominal 
wall hernias with or without organ resection. 

Retrospective study. Langenbeck’s Archives of 

Surgery, 406(5), 1651–1657. 

https://doi.org/10.1007/s00423-021-02145-5 

• Topcu, O., Kurt, A., Soylu, S., Akgol, G., Atabey, 

M., Karakus, B. C., & Aydin, C. (2013). 

Polypropylene mesh repair of incarcerated and 
strangulated hernias: A prospective clinical study. 

Surgery Today, 43(10), 1140–1144. 

https://doi.org/10.1007/s00595-012-0397-0 

• Towfigh, S. (2019). Incarcerated Inguinal Hernias. 
In Emergency General Surgery (pp. 377–385). 

Springer International Publishing. 

https://doi.org/10.1007/978-3-319-96286-3_33 

• Tran, H. (2018). Endorsement of the HerniaSurge 

guidelines by the Australasian Hernia Society. In 

Hernia, 22(1), 177. Springer-Verlag France. 

https://doi.org/10.1007/s10029-017-1673-0 

• van Veenendaal, N., Simons, M., Hope, W., 

Tumtavitikul, S., Bonjer, J., Aufenacker, T., 

Berrevoet, F., Bingener, J., Bisgaard, T., Bittner, R., 
Bury, K., Campanelli, G., Chen, D., Chowbey, P., 

Conze, J., Cuccurullo, D., De Beaux, A., Eker, H., 

Fitzgibbons, R., & Wijsmuller, A. (2020). 

Consensus on international guidelines for 
management of groin hernias. Surgical Endoscopy, 

34(6), 2359–2377. https://doi.org/10.1007/s00464-

020-07516-5 

• Wysocki, A., Kulawik, J., Poźniczek, M., & 

Strzałka, M. (2006). Is the Lichtenstein operation of 

strangulated groin hernia a safe procedure? World 

Journal of Surgery, 30(11), 2065–2070. 
https://doi.org/10.1007/s00268-005-0416-z 

• Yang, G. P. C. (2017). Laparoscopy in emergency 

hernia repair. Annals of Laparoscopic and 
Endoscopic Surgery, 2, 107–107. 

https://doi.org/10.21037/ales.2017.05.05 

• Yang, G. P., Chan, C. T., Lai, E. C., Chan, O. C., 
Tang, C. N., & Li, M. K. (2012). Laparoscopic 

versus open repair for strangulated groin hernias: 

188 cases over 4 years. Asian Journal of Endoscopic 

Surgery, 5(3), 131–137. 
https://doi.org/10.1111/j.1758-5910.2012.00138.x 

 


