
Glasgow Theses Service 
http://theses.gla.ac.uk/ 

theses@gla.ac.uk 

 
 
 
 
Alani, Ahmed M (2008) Management of asymptomatic inguinal hernias. 
MD thesis. 
 
 
 
http://theses.gla.ac.uk/453/ 
 
 
 
 
 
Copyright and moral rights for this thesis are retained by the author 
 
A copy can be downloaded for personal non-commercial research or 
study, without prior permission or charge 
 
This thesis cannot be reproduced or quoted extensively from without first 
obtaining permission in writing from the Author 
 
The content must not be changed in any way or sold commercially in any 
format or medium without the formal permission of the Author 
 
When referring to this work, full bibliographic details including the 
author, title, awarding institution and date of the thesis must be given 

 



 1 

 

 

 

 Management of Asymptomatic inguinal hernias 
 

 

     Ahmed M. Alani 

     MBChB, FRCSI 

 

              A thesis submitted in 2008  

                                   to the University of Glasgow  

   for the degree of doctor of Medicine 

 

 

             From the University Department of Surgery,  

                        Western Infirmary, Glasgow 

      

 

 

 

 

 

 Ahmed M. Alani  2008 



 2 

 

 

 

 

I dedicate my work toI dedicate my work toI dedicate my work toI dedicate my work to    

My fatherMy fatherMy fatherMy father        who taught me sciencewho taught me sciencewho taught me sciencewho taught me science    

My wifeMy wifeMy wifeMy wife        who taught me sacrificewho taught me sacrificewho taught me sacrificewho taught me sacrifice    

My childrenMy childrenMy childrenMy children    who taught me perseverancewho taught me perseverancewho taught me perseverancewho taught me perseverance    

                    

                    A. AlaniA. AlaniA. AlaniA. Alani    

 

 

 

 

 

 

 

 

 

 



 3 

 

 

 

 

 

 

 

No disease of the human body, belonging to the province of the surgeon, No disease of the human body, belonging to the province of the surgeon, No disease of the human body, belonging to the province of the surgeon, No disease of the human body, belonging to the province of the surgeon, 

requires in its treatment a better combination of accurate anatomical requires in its treatment a better combination of accurate anatomical requires in its treatment a better combination of accurate anatomical requires in its treatment a better combination of accurate anatomical 

knowledge with surgical skill than Hernia in all its varieties.knowledge with surgical skill than Hernia in all its varieties.knowledge with surgical skill than Hernia in all its varieties.knowledge with surgical skill than Hernia in all its varieties.        (Sir Astley (Sir Astley (Sir Astley (Sir Astley 

PasPasPasPaston Cooper, 1804)ton Cooper, 1804)ton Cooper, 1804)ton Cooper, 1804)    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 4 

      CONTENTS 

          Page 

List of Figures                    7  

List of Tables                    8 

Acknowledgement                   9 

Published and presented work               10 

Summary                  12 

Introduction- Review of the literature               15 

1.1      Introduction               16 

1.2      Historical Background              16 

1.3      Epidemiology               18 

1.4      Aetilogy               20 

1.5      Definition                          22 

1.6      Composition of a hernia             22 

1.7      Types of inguinal Hernia             23 

1.8      Presentation of inguinal hernia            23 

1.9       Diagnosis               26 

1.10 Chronic pain                

1.10.1 Definition             28 

1.10.2 Epidemiology of chronic pain           28 

1.10.3 Aetiology of chronic pain           29 

1.10.4 Factors influencing chronic pain          34 

1.10.5 Presentation of chronic pain           38 

1.10.6 Investigations             40 

1.10.7 Prevention and treatment           40 

1.10.8 Outcome of chronic pain                                        42 

1.11 Management of asymptomatic hernia: An overview          43 

1.12 Classification systems of groin hernias           47 



 5 

           CONTENTS (continued) 

            Page 

1.13 Anatomy of inguinal region                        49 

1.14 Prosthetic material for hernioplasty            59 

1.15 Treatment of inguinal hernia             61 

1.15.1 Non operative management           61 

1.15.2 Operative management           62 

1.15.3 Recovery             82 

1.15.4 Complications             82 

Aims                   89 

Study-1: Presentation and outcome of patients with an acute abdominal          91 

wall hernia 

 Methods               92 

 Results                93 

 Discussion               97 

Study-2: Hernias are a major cause of small bowel strangulation:         100 

A prospective study of patients admitted with Small bowel obstruction 

   Methods             101 

   Results              102 

   Discussion             105 

Study 3: Management of asymptomatic inguinal hernias: a randomised        107 

controlled study 

Methods             108 

Results              113 

Pain at 6 and at 12 months          118 

SF-36 values at 6 and at 12 months         119 

Treatment received supporting analysis                      121 

Crossovers from observation to surgery                  121 

 Economics              123 









































































































































































































































































































 153 

 

 



 154 

 

 



 155 

 

 



 156 

 

 



 157 

 

 

 

 

 

 

REFERENCES 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 158 

 

 

 1.  Bay-Nielsen M, Perkins FM, Kehlet H. Pain and functional impairment 1 

year after inguinal herniorrhaphy: a nationwide questionnaire study. Ann 

Surg 2001; 233: 1-7. 

 2.  Franneby U, Sanblom G, Nordin P, et al. Risk factors for long-term pain 

after hernia surgery. Ann Surg 2006; 244: 212-9. 

 3.  National institute for clinical excellence. laparoscopic Surgery for inguinal 

hernia repair. 83. 2004.  

  Ref Type: Report 

 4.  Rutkow IM, Robbins AW. Demographic, classificatory, and socioeconomic 

aspects of hernia repair in the United States. Surg Clin North Am 1993; 413-

26. 

 5.  Hair A, Duffy K., McLean J, Taylor S, et al. Groin hernia repair in Scotland. 

Br J surg 2000; 87: 1722-6. 

 6.  Stoppa R., Wantz G.E., Munegato G., Pluchinotta A. History. In: Bendavid 

R, Abrahamson J, Arregui M, Flament JB, Phillips E, eds. Abdominal wall 

hernias. New York: Springer, 2001: 3-16. 

 7.  Javid PJ, Brooks DC. Hernias. In: Zinner MJ, Ashley SW, eds. Maingot's 

Abdominal Operations. USA: McGraw-Hill Professional, 2006: 103-41. 

 8.  Wantz GE. Abdominal wall hernias. In: Shwartz SI, ed. Schwartz: principles 

of Surgery.: McGraw-Hill Companies, Inc., 1999: 39-49. 

 9.  Fitzgibbons RJ, Richards AT, Quin TH. Open hernia repair. In: Wilmore 

DW, Harken AH, Holcroft JW, Meakins JL, Soper NJ, eds. ACS surgery: 

Principles and Practice.: Webmed Professional Publishing, 2003. 

 10.  Smedburg S.G.G., Spangen L. Occult hernias in the male patient. In: 

Bendavid R, Abrahamson J, Arregui M, Flament JB, Phillips E, eds. 

Abdominal wall hernias. New York: Springer, 2001: 116-21. 

 11.  Weber A, Gartiez D, Valencia S. Epidemiology of Inguinal hernia: A useful 

aid for adequate surgical decisions. In: Bendavid R, Abrahamson J, Arregui 

M, Flament JB, Phillips E, eds. Abdominal wall hernias. New York: Springer, 

2001: 109-15. 

 12.  Sparkman RS. Bilateral exploration in inguinal hernia in juvenile patients. 

Surgery 1962; 51: 393. 

 13.  Andrews NJ. Presentation and outcome of strangulated external hernia in a 

district general hospital. Br J surg 1981; 68: 329-32. 



 159 

 14.  McEntee GP, Carroll AO, Mooney B, et al. Timing of strangulation in adult 

hernias. Br J surg 1989; 76: 725-6. 

 15.  McEntee G, Pender D, Mulvin D, et al. Current spectrum of Intestinal 

obstruction. Br J surg 1987; 74: 976-80. 

 16.  Gallegos NC, Dawson J, Jarvis M, Hobsley M. Risk of strangulation in groin 

hernias. Br J surg 1991; 78: 1171-3. 

 17.  Nilsson E, Haapaniemi S. Hernia repair and specialization. Surg Clin North 

Am 1998; 78: 1141-55. 

 18.  Milamed DR, Hedley-White J. Contributions of the surgical sciences to a 

reduction of the mortality rate in the united states for the period 1968 to 

1988. Ann Surg 1994; 219: 94-102. 

 19.  Cheek C, Kingsnorth A. Inguinal and Femoral hernias. In: Morris PJ, Wood 

WC, eds. Oxford text book of surgery.: Oxford University Press, 2000: 668-

715. 

 20.  Rowe MI, Clatworthy HW. The other side of the pediatric hernia. Surg Clin 

North Am 1971; 51. 

 21.  Abrahamson J. Mechanisms of hernia formation. In: Bendavid R, 

Abrahamson J, Arregui M, Flament JB, Phillips E, eds. Abdominal wall 

hernias. New York: Springer, 2001: 133-8. 

 22.  Richards AT, Quinn TH, Fitzgibbons RJ. Abdominal wall hernias. In: 

Greenfield LJ, Mullholand MW, Oldham KT, Zelenock GB, Lillemore KD, 

eds. Surgery: scientific principles and practice.: Lippincott Williams & 

Wilkins , 2001. 

 23.  Read RC. The role of protease-antiprotease in the pathogenesis of hernia and 

abdominal aortic aneurysm in certain smokers. Post Grad Gen Surg 1992; 14. 

 24.  Gong Y, Shao C, Sun Q, et al. Genetic study of indirect inguinal hernia. J 

Med Genet 1994; 31: 187-92. 

 25.  Kingsnorth A, Bennett DH. hernias. Umbilicus. Abdominal wall. In: Russell 

RCG., Williams NS., Bulstrode CJK, eds. Bailey and Love's short practice of 

Surgery. London: Arnold, 2000: 1143-62. 

 26.  Hair A, Paterson C, Wright D, Baxter JN, O'Dwyer PJ. What effect does the 

duration of an inguinal hernia have on patient symptoms? J Am Coll Surg 

2001; 193: 125-9. 

 27.  Page B, Paterson C, Young D, O'Dwyer PJ. Pain from primary inguinal 

hernia and the effect of repair on pain. Br J surg 2002; 89: 1315-8. 



 160 

 28.  Mark A.Malangoni RJG. Hernias. In: Townsend C M, ed. Sabiston Textbook 

of Surgery. Philadelphia: Elsevier Saunders, 2004. 

 29.  Schumpelick V, Wantz GE. Inguinal hernia repair. Basel: Karger Publishers 

, 1995. 

 30.  International Association for the study of pain sot. International association 

for the study of pain, subcommittee on taxonomy. Classification of chronic 

pain. Descriptions of chronic pain syndromes and definitions of pain terms. 

Pain 1986; 3(suppl): S1-S226. 

 31.  Cunningham J, Temple WJ, Mitchell P, et al. Cooperative hernia study: pain 

in the postrepair patient. Ann Surg 1996; 224: 598-602. 

 32.  Poobalan AS, Bruce J, Smith H, KingPM, et al. A review of chronic pain 

after inguinal herniorrhaphy. Clin J pain 2003; 19: 48-54. 

 33.  Haapaniemi S, Nilsson E. Recurrence and pain three years after groin hernia 

repair. validation of postal questionnaire and selective physical examination 

as a method of follow-up. Eur J Surg 2002; 168: 22-8. 

 34.  Callesen T, Bech K, Kehlet H. Prospective study of chronic pain after groin 

hernia repair. Br J surg 1999; 86: 1528-31. 

 35.  Poobalan AS, Bruce J, KingPM, Chambers WA, et al. Chronic pain and 

quality of life following open inguinal hernia repair. Br J surg 2001; 88: 

1122-6. 

 36.  Wright D, Paterson C, Scott N, Hair A, O'Dwyer PJ. Five-year follow-up of 

patients undergoing laparoscopic or open groin hernia repair: a randomized 

controlled trial. Ann Surg 2002; 235: 333-7. 

 37.  Kehlet H, Jensen TS, Woolf CJ. Persistent postsurgical pain: risk factors and 

prevention. Lancet 2006; 367: 1618-25. 

 38.  Condon R.E. Groin Pain after Hernia Repair. Ann Surg 2001; 233: 8. 

 39.  Cunningham J, Temple WJ, Mitchell P, et al. Cooperative hernia study: pain 

in the post repair patient. Ann Surg 1996; 224: 598-602. 

 40.  Amid PK, Lichtenstein IL. long-term results and current status of the 

Lichtenstein open tension free hernioplasty. Hernia 1998; 2: 89-94. 

 41.  Tanphiphat C, Tanprayoon T, Sangsubhan C, et al. Laparoscopic vs. open 

inguinal hernia repair: a randomized controlled trial. Surg Endo 1998; 12: 

851. 



 161 

 42.  O'Dwyer PJ, Alani A, McConnachie A. Groin hernia repair: Post 

herniorrhaphy pain. World J Surg 2005; 29: 1062-5. 

 43.  Courtney CA, Duffy K, Serpell MG, O'Dwyer PJ. Outcome of patients with 

severe chronic pain following repair of groin hernia. Br J surg 2002; 89: 

1310-4. 

 44.  The EU Hernia Trialists Collaboration, Scott N, Webb K, Ross S, et al. Mesh 

repair with non-mesh methods of open groin hernia repair: systematic 

review of randomized controlled trials. Br J surg 2000; 87: 854-9. 

 45.  Van Veen RN, Wijsmuller AR, Vrijland WW, et al. Randomized controlled 

trial of mesh versus non-mesh primary inguinal hernia repair: Long-term 

chronic pain at 10 years. Surgery 2007; 142: 695-8. 

 46.  O'Dwyer PJ, Kingsnorth A, Molloy RG, Small PK, et al. Randomized clinical 

trial assessing impact of a lightweight or heavyweight mesh on chronic pain 

after inguinal hernia repair. Br J surg 2005; 92: 166-70. 

 47.  Posts S, Weiss B, Miller M, et al. Randomised clinical trial of light weight 

composite mesh for Lichtenstein inguinal hernia repair. Br J surg 2004; 91: 

44-8. 

 48.  Picchio M, Palimento D, Attanasio U, et al. Randomised controlled trial of 

preservation or elective division of ilioinguinal nerve on open inguinal hernia 

repair with polypropelene mesh. Arch Surg 2004; 139: 755-8. 

 49.  EU Hernia Trialist collaboration. Laparoscopic compared with open 

methods of groin hernia repair: systematic review of randomized controlled 

trials. Br J surg 2000; 87: 860-7. 

 50.  Kumar S, Wilson RG, Nixon SJ, Macintyre I. Chronic pain after 

laparoscopic and open mesh repair of groin hernia. Br J surg 2002; 89: 1476-

9. 

 51.  The MRC Laparoscopic Groin Hernia Trial Group. Laparoscopic versus 

open repair of groin hernia: a randomized comparison. Lancet 1999; 354: 

185-90. 

 52.  The EU hernia Trialist collaboration. Repair of groin hernia with synthetic 

mesh: meta-analysis of randomized controlled trials. Ann Surg 2002; 235: 

322-32. 

 53.  Neumayer L, Giobbie-Hurder A, Jonasson O, et al. Open mesh versus 

Laparoscopic mesh repair of inguinal hernia. New Engl J Med 2004; 350: 

1819-27. 



 162 

 54.  Liem MSL, Van der Graaf Y, van Steensel CJ, et al. Comparison of 

conventional anterior surgery and laparoscopic surgery for inguinal hernia 

repair. New Engl J Med 1997; 336: 1541-7. 

 55.  Kehlet H. Chronic pain after groin hernia repair. Br J surg 2008; 95: 135-6. 

 56.  Bower S, Moore BB, Weiss SM. Neuralgia after inguinal hernia repair. Am J 

Surg 1996; 62: 664-7. 

 57.  Bubhbinder R, Jolley D, Wyatt M. Population based intervention to change 

back pain beliefs and disability; Three part evaluation. BMJ 2001; 322: 1516-

20. 

 58.  Lichtenstein IL, Shulman AG, Amid PK, Montllor M. Cause and prevention 

of post herniorrhaphy neuralgia: a proposed protocol for treatment. Am J 

Surg 1988; 155: 333-7. 

 59.  Ravichandran D, Kalambe BG, Pain JA. Pilot randomized controlled study 

of preservation or division of ilioinguinal nerve in open mesh repair of 

inguinal hernia. Br J surg 2000; 87: 1166-7. 

 60.  Wijsmuller A R, Van Veen R N, Bosch J L, et al. Nerve management during 

open hernia repair. Br J surg 2007; 94: 17-22. 

 61.  Heise CP, Starling JR. Mesh inguinodynia: A new clinical syndrome after 

inguinal herniorrhaphy. J Am Coll Surg 2002; 89: 1476-9. 

 62.  Scott N, Webb K, Ross S, et al, The EU Hernia Trialists Collaboration. Mesh 

repair with non-mesh methods of open groin hernia repair: systematic 

review of randomized controlled trials. Br J surg 2000; 87: 854-9. 

 63.  Kiruparan P, Pettit SH. Prospective audit of 200 patients undergoing 

Laparoscopic inguinal hernia repair with follow-up from 1 to 4 years. J R 

Coll Surg Edinb 1998; 43: 13-6. 

 64.  Nilsson E, Haapaniemi S, Gruber G, and et al. Methods of repair and risk of 

reoperation in Swedish hernia surgery from 1992 -1996. Br J surg 85, 1686-

1691. 1998.  

 

 65.  royal college of Surgeons of England. Report of a working party convened by 

the Royal College of Surgeons of England. Clinical guidelines on the 

management of groin hernia in adults.  1-1-1993.  

 

 66.  Neuhauser D. Elective inguinal herniorrhaphy versus truss in the elderly. In: 

BunkerJP, Barnes BA, Mosteller F, eds. Costs risks, and benefits of surgery. 

New York: Oxford University Press, 1977: 323-39. 



 163 

 67.  Bay-Nielsen M, Nilsson E, Nordin P, Kehlet H, Swedish Hernia Data Base 

the Danish Hernia Data Base. Chronic pain after open mesh and sutured 

repair of indirect inguinal hernia in young males. Br J surg 2004; 91: 1372-6. 

 68.  Wantz GE. Testicular atrophy and chronic residual neuralgia as risks of 

inguinal hernioplasty. Surg Clin North Am 1993; 73: 571-81. 

 69.  Becker N et al. Pain epidemiology and health related quality of life in chronic 

non-malignant pain patients referred to a Danish multidisciplinary pain 

center. Pain 1997; 73: 393-400. 

 70.  Lowham AS, Filipi CJ, Fitzgibbons, et al. Mechanisms of Hernia Recurrence 

After Preperitoneal Mesh Repair: Traditional and Laparoscopic. Ann Surg 

1997; 225: 422-31. 

 71.  McGugan E, Burton H, Nixon SJ, Thomson AM. Deaths following hernia 

surgery: room for improvement. J R Coll Surg Edinb 2000; 45: 183-6. 

 72.  Ham C. Research reports: Health care variations. Assessing the evidence. 

London: King funds Institute, 1988. 

 73.  Taylor EW, Duffy K, Lee K, O'Dwyer PJ, et al. Surgical site infection after 

groin hernia repair. Br J surg 2004; 91: 105-11. 

 74.  Gilbert AI. An anatomical and functional classification for the diagnosis and 

treatment of inguinal hernia. Am J Surg 1989; 157: 331-3. 

 75.  Bendavid R. The TSD Classification: a nomenclature for groin hernias. In: 

Schumpelick V, Wantz G.E., eds. Inguinal Hernia repair. Basel: Karger, 

1995: 48-55. 

 76.  Nyhus LM, Klein MS, Rogers FB. Inguinal Hernia. Curr Probl Surg 1991; 

28: 403-50. 

 77.  Schumpelick V, Treutner K, and Arlt G. Classification of inguinal hernias. 

Chirurg 65, 877-879. 1994.  

 

 78.  Miserez M, Alexandre JH, Campanelli G, Corcione F, et al. The European 

Hernia Society Groin Hernia Classification: Simple and easy to remember. 

Hernia 2007; 11: 113-6. 

 79.  Stoppa R. Groin hernias in the adult. In: Chevrel JP, ed. Hernias and 

Surgery of the abdominal wall. Berlin: Springer, 1998: 175-8. 

 80.  Nyhus LM. Iliopubic tract repair of inguinal and femoral hernia: the 

posterior (preperitoneal) approach. Surg Clin North Am 1993; 73: 487-99. 



 164 

 81.  Richards AT, Quin TH, Fitzgibbons Jr R.J. Abdominal wall hernias. In: 

Mullholand MW, Lillemore KD, Doherty GM, Maier RV, Upchurch JR GR, 

eds. Greenfields Surgery: Scientific principles and practice. Philadelphia: 

Lippincott Willians and Wilkins, 2006: 1173-210. 

 82.  Ferzli G, Edwards E, Al-Khoury G, et al. Post herniorrhaphy pain and how 

to avoid it. Surg Clin North Am 2008; 88: 203-16. 

 83.  Fitzgibbons RJ, Filipi CJ, Quin TH. Inguinal hernias. In: Brunicardi FC, 

Anderson DK, Billiiar TR, et al, eds. Schwartz's Principles of Surgery. New 

York: The MacGrow-Hill Companies, 2005. 

 84.  Talamini MA, Are C. Laparoscopic hernia repair. In: Zuidema GD, Yeo CJ, 

eds. Shackelford's Surgery of the Alimentary Tract. Philadelphia: WB 

Saunders, 2002: 140. 

 85.  Bendavid R. Prosthesis and herniorrhaphies. In: Kurzer M, Kark A, Wantz 

G.E., eds. Surgical Management of abdominal wall hernias. London: Martin 

Dunitz, 1999: 73-86. 

 86.  Nilsson E, Kald A, Anderberg B, Bragmark M et al. Hernia surgery in a 

defined population: a prospective three year audit. Eur J Surg 1997; 163: 

823-9. 

 87.  Rorbaek-Madsen M. Herniorrhaphy in patients aged 80 years or more: a 

prospective analysis of morbidity and mortality. Eur J Surg 1992; 158: 591-4. 

 88.  Cheek C.M., Williams M.H., Farndon J. R. Trusses in the management of 

hernia today. British Journal of Surgery 1995; 82: 1611-3. 

 89.  Goldman M. Trusses. Br Med J 1991; 302: 238-9. 

 90.  Law NW, Trqapnell JE. Does a truss benefit a patient with inguinal hernia? 

Br Med J 1992; 304: 1092. 

 91.  Gilbert AI. Infection in inguinal hernia repair considering biomaterials and 

antibiotics. Surg Gynaecol Obstet 1993; 177: 130. 

 92.  Schumpelick V, Treutner K, Arlt G. Inguinal hernia repair in adults. Lancet 

1994; 344: 375-9. 

 93.  Welsh DRJ, Alexander MAJ. The Shouldice repair. Surg Clin North Am 

1993; 73: 451-69. 

 94.  Amid PK, Shulman AG, Lichtenstein IL. Local anesthesia for inguinal 

hernia repair step-by-step procedure. Ann Surg 1994; 220: 735-7. 



 165 

 95.  Amid P.K. Lichtenstein open tension-free hernioplasty. In: Kurzer M, Kark 

A, Wantz GE, eds. Surgical Management of abdominal wall hernias. London: 

Martin Dunitz, 1999: 117-37. 

 96.  Shulman AG, Amid PK, Lichtenstein IL. a survey of non-expert surgeons 

using the open tension-free repair for primary inguinal hernias. Int Surg 

1995; 80: 35-6. 

 97.  Arregui M, Nagan RD. Inguinal Hernia: Advances or controversies. Oxford, 

England,  Radcliffe Medical, 1994. 

 98.  Amid PK, Shulman AG, Lichtenstein IL. Critical scrutiny of the open 

"tension-free" hernio-plasty. Am J Surg 1993; 165: 369-71. 

 99.  Amid PK, Shulman AG, Lichtenstein IL. Open "tension-free" repair of 

inguinal hernias: the Lichtenstein technique. Eur J Surg 1996; 162: 453. 

 100.  Shulman AG, Amid PK, Lichtenstein IL. The safety of mesh repair for 

primary inguinal hernias: results of 3,019 operations from five diverse 

surgical sources. Am J Surg 1992; 58: 255-7. 

 101.  Wantz GE. Experience with the tension-free hernioplasty for primary 

inguinal hernias in men. J Am Coll Surg 1996; 182: 351-6. 

 102.  Robbins AW, Rutkow IM. The mesh plug hernioplasty. Surg Clin North Am 

1993; 73: 501-12. 

 103.  Nienhuijs SW, Van Oort I, Keemers-Gels ME, et al. Randomized clinical 

trial comparing the prolene hernia system, mesh plug repair and lichtenstein 

method for open inguinal hernia repair. Br J surg 2005; 92: 33-8. 

 104.  Kingsnorth A, Porter C, Bennett DH, Walker A, et al. Lichtenstein patch or 

Perfix plug-and-patch in inguinal hernia: A prospective double-blind 

randomized controlled trial of short-term outcome. Surgery 2000; 127: 276-

83. 

 105.  Frey D M, Wildisen A, Hamel CT, et al. Randomized clinical trial of 

Lichtenstein's operation versus mesh plug for inguinal hernia repair. Br J 

surg 2007; 94: 36-41. 

 106.  Wantz G.E., w. Giant prosthetic reinforcement of the visceral sac: the Stoppa 

groin hernia repair. Surg Clin North Am 1998; 78: 1075-87. 

 107.  Mathonnet M, Cubertafond P, Gainant A. Bilateral inguinal hernias: giant 

prosthetic reinforcement of the visceral sac. Hernia 1997; 1: 93-5. 



 166 

 108.  Champault G, Rizk N, Catheline JM, et al. Inguinal hernia repair: totally 

pre-peritoneal laparoscopic approach versus Stoppa operation—randomized 

trial: 100 cases. Hernia 1997; 1: 31-6. 

 109.  Nyhus LM, Pollak R, Bombeck CT, et al. The preperitoneal approach and 

prosthetic buttress repair for recurrent hernia. Ann Surg 1988; 208: 733-7. 

 110.  McKernan JB, Laws HL. Laparoscopic repair of inguinal hernias using a 

totally extraperitoneal prosthetic approach. Surg Endo 1993; 7: 26-8. 

 111.  Shadduck PP, Schwartz LB, Eubanks WE. Laparoscopic inguinal 

herniorrhaphy. In: Pappas TN, Schwatz LB, Eubanks WE, eds. Atlas of 

Laparoscopic Surgery. Philadelphia: Current Medicine, 1996. 

 112.  Kingsnorth A, LeBlanc K. Hernias: Inguinal and Incisional. Lancet 2003; 

362: 1561-71. 

 113.  Millat B, Fingerhut A, Gignoux M, Hay JM. The French associations for 

Surgical Research. Factors associated with early discharge after inguinal 

hernia repair in 500 consecutive unselected patients. Br J surg 1993; 80: 

1158-60. 

 114.  Shulman AG, Amid PK, Lichtenstein IL. Returning to work after 

Herniorrhaphy. Br Med J 1994; 309: 216-7. 

 115.  Butler JD, Hershman MJ, Leach A. Painful ejaculation after inguinal hernia 

repair. J R Soc Med 1998; 91: 432-3. 

 116.  Reid I, Devlin HB. Testicular atrophy as a consequence of inguinal hernia 

repair. Br J surg 1994; 81: 91-3. 

 117.  Fong Y, Wanth GE. Prevention of ischemic orchitis during inguinal 

hernioplasty. Surg Gynaecol Obstet 1992; 174: 399-402. 

 118.  Schumpelick V, Kupczyk-Joeris D, Pfingsten FP. Reparation der 

Rezidivleistenhernie: Taktik, Technik und Ergebnisse. Chirurg 1990; 61: 

526-9. 

 119.  Bendavid R. Complications of groin hernia surgery. Surg Clin North Am 

1998; 78: 1089. 

 120.  Kark A, Kurzer M, Belsham P. Three thousand one hundred seventy-five 

primary inguinal hernia repairs: Advantage of ambulatory open mesh repair 

using local Anaesthesia. J Am Coll Surg 1998; 186: 447-55. 

 121.  Platt R, Hopkins CC, Dellinger EP Karchmer AW, et al. Perioperative 

antibiotic prophylaxis for herniorrhaphy and breast surgery. New Engl J 

Med 1990; 322: 153-60. 



 167 

 122.  Miller K, Junger W. Ileocutaneous fistula formation following laparoscopic 

polypropylene mesh hernia repair. Surg Endo 1997; 11: 772. 

 123.  Crist DW, Gadacz TR. Complications of laparoscopic surgery. Surg Clin 

North Am 1993; 73: 265-89. 

 124.  Baadsgaard SE, Bille S, Egeblad K. Major vascular injury during 

gynecologic laparoscopy. Acta Obstet Gynecol Scand 1989; 68: 283-5. 

 125.  Mintz M. Risks and prophylaxis in laparoscopy: a survey of 100,000 cases. J 

Reprod Med 1977; 18: 269-327. 

 126.  Stoppa RE, Warlaumont CK. The preperitoneal approach & prosthetic 

repair of groin hernias. In: Nyhus LM CR, ed. Hernia. Philadelphia: JB 

Lippincott, 1995: 118-210. 

 127.  Nilsson E. Outcomes. In: Kurzer M, Kark A, Wantz GE, eds. Surgical 

management of abdominal wall hernias. London: Martin Duntz, 1999: 11-9. 

 128.  Bay-Nielsen, Kahlet H. Establishment of a national Danish hernia database: 

preliminary report. Hernia 1999; 3: 81-3. 

 129.  Ijzermans JNM, De Wilt H, Hop WCJ. Recurrent inguinal hernia treated by 

classical hernioplasty. Arch Surg 1991; 126: 1097-100. 

 130.  Felix EL, Michas CA, Mcknight RL. Laparoscopic repair of recurrent 

hernias. Surg Endo 1995; 9: 135-9. 

 131.  Memon MA, Feliu X, Sallent EF, Camps J, Fitzgibbons RJ Jr. Laparoscopic 

repair of recurrent hernias. Surg Endo 1999; 13: 807-10. 

 132.  Phillips EH, Carroll BJ, Fallas MJ. Laparoscopic preperitoneal inguinal 

hernia repair without peritoneal incision. Technique and early clinical 

results. Surg Endo 1993; 7: 159-62. 

 133.  Sayad P, Ferzli G. Laparoscopic preperitoneal repair of recurrent inguinal 

hernia. J Lap Adv Surg Tech 1999; 9: 127-30. 

 134.  Van der Hem JA, Hamming JF, Meeuwis JD, Oostvogel HJM. Totally 

extraperitoneal endoscopic repair of recurrent inguinal hernia. Br J surg 

2001; 88: 884-6. 

 135.  Obney N, Chan CK. Repair of multiple time recurrent hernias with 

reference to common causes of recurrence. Contemp Surg 1984; 25: 25-32. 

 136.  Lowham AS, Filipi CJ, Fitzgibbons, et al. Mechanisms of Hernia Recurrence 

After Preperitoneal Mesh Repair: Traditional and Laparoscopic. Ann Surg 

1997; 225: 422-31. 



 168 

 137.  Nyhus LM. Individualisation of hernia repair: a new era. Surgery 1993; 114: 

1-2. 

 138.  Alani A, Duffy F, O'Dwyer PJ. Laparoscopic or open hernia repair in the 

management of recurrent groin hernias. Hernia 2006; 10: 156-8. 

 139.  Bay-Nielsen M, Kahlet H, Strand L, Malmstorm J, et al. Quality assessment 

of 26,304 herniorrhaphies in Denmark: a prospective nationwide study. 

Lancet 2001; 358: 1124-8. 

 140.  Alani A, Page B, O'Dwyer PJ. Prospective study on the presentation and 

outcome of patients with an acute hernia. Hernia 2006; 10: 62-5. 

 141.  Haapaniemi S, Sanblom G, Nilsson E. Mortality after elective and emergency 

surgery for inguinal and femoral hernia. Hernia 1999; 4: 205-8. 

 142.  Alvares JA, Baldonedo RF, Bear IG, Solis JAS, Alvares P, and Jurge JI. 

Incarcerated groin hernias in adults: Presentation and outcome. Hernia 8, 

121-126. 2004.  

 

 143.  Kurzer M, Belsham P, and Kark AE. Tension - Free mesh repair of umbilical 

hernia as a day case using local anaesthesia. Hernia 8, 104-107. 2004.  

 

 144.  Courtney CA, Lee AC, Wilson C, and O'Dwyer PJ. Ventral Hernia repair: A 

study of current practice. Hernia 7, 44-46. 2003.  

 

 145.  Luijendjik RW, Hop WCJ, Pentrovskja Van Der Tol M, and et al. A 

comparison of suture repair with mesh repair for incisional hernia. New Engl 

J Med 343, 392-398. 2002.  

 

 146.  Murray S, Baijal E, O'Driscoll S, Wilkie C, Bashir k, and Boyd A. Hernia 

Repair. Scottish Needs Assessment Programme.  1996.  

 

 147.  Bahadir K, Hakan KI, Tahir OM, and et al. Presentation and outcome of 

Incarcerated external hernias in adults. Am J Surg 181, 101-104. 2001.  

 

 148.  Miller G, Boman J, Shrier I, et al. Etiology of small bowel obstruction. Am J 

Surg 2000; 180: 33-6. 

 149.  Yilmaz A, Gulsen Y, Hasan A. Causes and effective factors on mortality of 

intestinal obstruction in the south east Anatolia. Turk J Med Sci 2002; 32: 

149-54. 

 150.  Al-Took S, Platt R, Tulandi T. Adhesion related small bowel obstruction 

after Gynaecological operations. Am J Obstet Gynaecol 1999; 180: 313-5. 

 151.  Ryan MD, Wattchow D, Walker M, et al. Adhesional small bowel obstruction 

after colorectal surgery. ANZ J Surg 2004; 74: 1010-2. 



 169 

 152.  Miller G, Boman J, Shrier I. Natural History of patients with adhesive small 

bowel obstruction. Br J surg 2000; 87: 1240-7. 

 153.  Mourad B, Phileppe S, Jean Pierre P, et al. CT evaluation of small bowel 

obstruction. J Radiogr 2001; 21: 613. 

 154.  Colin C, Wade DT, Davies S. The Barthel ADL Index:  A reliability study. 

Int Disab Study 1988; 10: 61-3. 

 155.  Brazier J, Roberts J, Deveril M. The estimation of a preference – based 

measure on health from the SF-36. J Health Econ 2002; 21: 271-92. 

 156.  Medical Research Council Laparoscopic Groin Hernia Trial Group. Cost-

utility analysis of open versus laparoscopic groin hernia repair:  results from 

a multicentre randomized clinical trial. Br J surg 2001; 88: 653-61. 

 157.  Information and Statistics Division, NHS Scotland. "Scottish Health Service 

Costs, year ended March 2004".  2004.  

  Ref Type: Report 

 158.  Youman P, Wilson K, Harraf F, et al. The economic burden of stroke in the 

United Kingdom. Pharmacoeconomics 2003; 21: 43-50. 

 159.  Fitzgibbons Jr R.J, Giobbie-Hurder A, Gibbs JO, et al. Watchful waiting vs. 

Repair of Inguinal hernia in minimally symptomatic men. JAMA 2006; 295: 

285-92. 

 160.  Condon R.E., Nyhus LM. Complications of groin hernia. In: Nyhus LM, 

Condon R.E., eds. Hernia. Philadelphia: J.B. Lippincott, 1989. 

 161.  Bay-Nielsen M, Thomsen H, Heidemann Andersen F, Bendix JH, et al. 

Convalescence after inguinal herniorrhaphy. Br J surg 2004; 91: 362-7. 

 162.  O'Dwyer PJ, Chung L. Watchful waiting was as safe as surgical repair for 

minimally symptomatic inguinal hernias. Evid based Med 2006; 11: 73. 

 163.  Gunnarsson U, Degeman M, Davidsson A, Heuman R. Is elective Hernia 

repair worthwhile in old patients? Eur J Surg 1999; 165: 326-32. 

 164.  Turaga K, Fitzgibbons RJ, Puri V. Inguinal Hernias: should we repair? Surg 

Clin North Am 2008; 88: 127-38. 

 

 


