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Abstract---To assess if Mayo’s repair can be used with an equal 

efficacy as Retro-rectus MeshRepair in cases of uncomplicated 

Umbilical and Paraumbilical hernias. Method: A Prospective 

Comparative study was conducted from December 2019 to June 2021 

at Department of Surgery OPD, Krishna Hospital, Karad. A total of 

120 subjects with uncomplicated Umbilical and Paraumbilical hernia 
were enrolled in this study and were randomly allocated to Group A 

and Group B. In Group A umbilical hernia repair was done using 

Mayo’s repair whereas in Group B subjects underwent Retro-rectus 

Mesh repair. Results: The 120 subjects were divided into two groups 

of 60(50%) each. We observed that majority of the study subjects were 

females (85% and 86.67% in either groups). The M:F ratio in the 
current study was 1:5.6 in first group and 1:6.5 in second group. We 

observed that majority of the study subjects were overweight (40% & 

43.33% in either group). We observed that diabetes was present among 

28.33% and 10% subjects in either group, whereas hypertension was 

reported among 16.67% and 5% subjects in either groups. COPD was 
observed among 1.67% and 10% study subjects respectively. 

Tuberculosis was reported among 6.67% study subjects in mesh 

group. BPH was noted among 1.67% subjects in mesh group. All 

diabetic patients were included in the Mayo’s repair group. Only those 

diabetic patients with defect size more than 6 cm were included in the 

mesh group, whereas all the patients with COPD and asthma were 
included in the mesh group. We observed that majority of the study 
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subjects presented with para-umbilical hernia(93.33% and 95% in 

either group). Whereas 6.67% & 5% subjects presented with umbilical 

hernia in the study groups respectively. We observed that in Mayo’s 

repair group, majority of the study subjects had defect size less than 6 
cm [4 to 6 cm among 45%, and 2 to 4 cm among 35% study subjects], 

whereas in mesh repair group, majority of the subjects had defect size 

more than 6 cm(91.67%). In this study we compared the comorbidities 

and occurrence of complications in post operative follow up. In Mayo’s 

repair group, out of cases who developed wound infection, 33.33% 

were diabetics, while in mesh repair group, out of total 4 cases who 
developed infection, 75% were diabetics, 25% had COPD / asthma. 

Similarly, all the cases in mesh repair group who developed seroma 

were diabetics. Conclusion: Prosthetic mesh repair is a technique with 

good postoperative outcome, low recurrent rate and excellent patient 

satisfaction but has a greater long term potential for complication 
specially in diabetic patients, as mesh is a foreign object. Mayo’s 

repair technique can be used with same efficacy as retro-rectus Mesh 

Repair in patient’s with defect size less than 6cm. 

 

Keywords---comparative study, umbilical, para-umbilical hernias. 

 
 

Introduction 

 

Umbilical hernia is defined as a midline hernia that occurs through the linea alba 

abutting superiorly or inferiorly on the umbilicus, and in adults it is more 
accurately described as Para-umbilical hernia, because the defect occurs through 

the decussating fibers of linea alba rather than the original umbilical scar. 

Umbilical hernia repair is one of the most popular general surgical operations. 

Prior to the development of the laparoscopic procedure, onlay mesh installation 

was one of the most prevalent methods of treating this hernia. However, morbidity 

and recurrence following either of these repairs became rather prevalent, 
emphasizing the importance of developing a safe and strong repair procedure.1-4 

 

Para-umbilical hernia is a midline hernia that occurs through the linea Alba and 

abuts the umbilicus superiorly or inferiorly. One of the most common hernias in 

adults is a paraumbilical hernia. Paraumbilical hernias are formed through a 
multifactorial and complex process and are most typically encountered along the 

midline linea Alba. Despite the fact that they are frequently supraumbilical in 

position. Paraumbilical hernias are relatively prevalent in the adult population, 

with females outnumbering males by a factor of three and a half to one. 

Multiparous status, obesity, older age, emphysema, asthma and other chronic 

lung disorders, prostatism, abdominal distention, steroid use, coughing, and 
lifting weight are all factors that contribute to an increase in abdominal pressure 

in 90% of patients. Paraumbilical hernia is frequently asymptomatic or causes 

sporadic symptoms. The most common initial symptom is discomfort or a ventral 

bulge, and the most common content is omentum, but bowel blockage can also be 

the first symptom that leads a patient to seek medical assistance. If the hernia 
neck defect is tiny, incarceration and strangulation are more likely.6-9 
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Mayo's repair was previously used to repair paraumbilical hernias, but it has a 

high recurrence rate of up to 28% to 30%. As a result, Mesh repair has been 

adopted as the standard treatment for paraumbilical hernia repair; it has a lower 

recurrence rate than Mayo's repair. Although umbilical hernias are among the 

most frequent abdominal wall defects, little research has been conducted to 
track their prevalence. According to Western studies, the overall incidence of 

hernias is 4.65 percent. One of the most prevalent surgical difficulties is the care 

of paraumbilical hernias. A variety of surgeries are being used to treat 

paraumbilical hernia.10 In this study an attempt is made to investigate whether 

mayo’s repair can be used with an equal efficacy rate as a Retro-rectus mesh 

repair in patients admitted from December 2019 to June 2021, at Krishna 
Hospital and Medical Research Centre, Karad. 

 

Methods 
 

This is a prospective comparative study conducted from December 2019 to June 
2021 in the Department of Surgery at Krishna Hospital. All the materials for this 

study was taken from 120 patients who were admitted at Krishna Hospital after 

taking informed written consent and being explained about the procedure and its 

results. 

 

The study criteria include randomly patients with uncomplicated Umbilical or 
Para- umbilical hernia coming the Krishna Hospital from December 2019 to June 

2021. Patients presenting with Umbilical or Para-Umbilical hernia with multiple 

comorbidities viz uncontrolled diabetes, alcoholic liver disease, ascites, 

strangulated umbilical/ paraumbilical hernias, recurrent umbilical/ 

paraumbilical hernias were excluded from the current study. 
 

A detailed history was recorded on a specially prepared, pre-validated, semi-

structured, standard case record proforma. A thorough physical examination 

including abdominal and rectal examination was done in every patient. 

Cardiovascular, respiratory and central nervous system were examined for 

evidence of any concomitant disease. The relevant investigations like complete 
blood count, blood urea, blood sugar, urine RE and X-ray chest were performed for 

preoperative evaluation and fitness for general anesthesia. Patients were randomly 

assigned using closed envelope technique to either the mesh repair group (group-1, 

60 cases) or mayo’s repair group (group-2, 60 cases). (As suggested by N A 

Henriksen et al in their Guidelines for treatment of umbilical and epigastric 
hernias from the European Hernia Society and Americas Hernia Society, among 

the patients with preventable comorbidities such as diabetes and 

immunosuppression, wound related complications are more likely to occur. Hence 

in the present study diabetic study subjects were preferred to be managed with 

Mayo’s repair). Operative time, length of postoperative hospital stay, and 

postoperative complications was recorded. Follow-up in the outpatient clinic by 
physical examination on a weekly basis for the first six postoperative weeks and 

then on three monthly basis thereafter, to detect recurrence. Recurrence was 

defined as “the presence of a defect on the central part of the midline aponeurosis 

where the operation had been performed”. 
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Mayo’s Repair Procedure 
 

After anaesthesia patient is laid on supine position, parts painted, and drapes are 

applied to allow access to the umbilical area. A transverse elliptical incision is 
made enclosing the umbilicus and the skin covering the hernia. It should extend 

laterally on each side for at least 5cm beyond the protuberance. It is deepened 

through subcutaneous fat until the glistening surface of the aponeurosis is 

exposed. The neck of the sac is generally free from adhesions and is opened first. 

Before doing so, the aponeurosis is cleared centrally from all directions, until the 

neck of the hernia is exposed of the level where it emerges through linea Alba. A 
small incision is made in the fibrous coverings of the neck of any convenient point 

on its circumference and is carefully deepened until the sac itself has been 

opened. A finger is introduced and is passed round the inside of the sac to 

determine the presence of any adhesions. The remaining circumference of the neck 

of the sac is then divided with scissors, the finger being used to protect the 
contents from injury. The central island comprising the sac together with 

attached ellipse of skin and fat is now joined to the abdomen only by contents is 

carefully examined. If they consist of omentum, which is ischaemic, it can be 

ligated and excised, if it is healthy, it can be reduced into peritoneal cavity. If bowel 

is the content, sac is opened up as far as possible. The sac is now gradually turned 

inside out, and contents gently peeled off its interior. Adherent omentum removed 
along with the sac. Adhesions between adjacent coils of intestine are released as 

far as possible and the hernial contents are returned to the abdominal cavity. The 

peritoneum is closed with an absorbable running suture, flaps of fascia are raised 

off the peritoneum and overlapped with a 3cm overlap. The flaps are closed with a 

monofilament non-absorbable sutures using double breasting technique. 
 

 
Image: Mayo’s repair 
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Mesh Repair Procedure 

 

In the prosthetic mesh repair group,the operative field was first soaked with 

povidone iodine for 10 min. Next, skin and subcutaneous flaps were elevated to fit 

a 15cm x 7.6 cm monofilament polypropylene mesh (Prolene, Ethicon). The mesh 
was then fixed to the abdominal wall muscles as retrorectal patch, (between the 

posterior rectus sheath and rectus abdominis muscle) using interrupted non-

absorbable sutures Prolene 2/0,Ethicon). The center of the mesh was overlaid on 

the closed abdominal wall defect. In both groups 16 Fr Romovac suction drain was 

inserted subcutaneously and was removed when its daily effluent was <50ml per 

24 h for two consecutive days. 
 

 
Image: Mesh repair 

 

Results 

 

In the present study we observed that majority of the study subjects were females 

(85% and 86.67% in either groups). The M:F ratio in the current study was 1:5.6 
in first group and 1:6.5 in second group. We assessed the Age distribution among 

the study subjects and observed that majority of the study subjects belonged to the 

age group of 36 to 50 years (35% and 36.67% in either study groups.). The mean 

age of the study subjects was 41.28 ± 18.60 years (Median age 47 years) in Mayo’s 

repair group and 39.28 ± 16.86 years (median age 42 years) in mesh repair group. 

In the present study we assessed the Body mass index among the study subjects. 
We observed that majority of the study subjects were overweight (40% & 43.33% in 

either group), followed by 20% & 11.67% subjects in either group who were obese. 

26.67% and 23.33% subjects in both groups respectively had normal weight. 

 

In the present study we assessed the comorbidities among the study subjects. We 
observed that diabetes was present among 28.33% and 10% subjects in either 

group, whereas hypertension was reported among 16.67% and 5% subjects in 

either groups. COPD was observed among 1.67% and 10% study subjects 

respectively. Tuberculosis was reported among 6.67% study subjects in mesh 

group. BPH was noted among 1.67% subjects in mesh group. 
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In the present study we assessed the clinical presentation among the study 

subjects. We observed that swelling (95% and 91.67%) which was reducible 

(91.67% and 86.67%) and associated with cough impulse (95% and 96.67%) was 

the commonest complaint. Followed by pain (43.33% and 51.67% in either 
groups). Skin changes were noted in 11.67% and 8.33% subjects in either groups. 

In the present study we assessed the Types of hernia among the study subjects. 

We observed that majority of the study subjects presented with para umbilical 

hernia (93.33% and 95% in either group). Whereas 6.67% & 5% subjects 

presented with umbilical hernia in the study groups respectively. 

 
In the present study we assessed the Hospital stay among the study subjects. We 

observed that the mean hospital stay duration in Mayo’s repair was 3.03 ± 1.36 

days, and among Mesh repair group was 3.56 ± 1.11 days. Median hospital stay 

was 3 days and 3 days in either study groups.In the present study we assessed 

the Defect size among the study subjects. We observed that in Mayo’s repair group, 
majority of the study subjects had defect size less than 6 cm [4 to 6 cm among 

45%, and 2 to 4 cm among 35% study subjects], whereas in mesh repair group, 

majority of the subjects had defect size more than 6 cm (91.67%). 

 

Table 1: Size of Defect 
 

 
Defect size 

Mayo's repair Mesh repair 

Number of 
subjects 

Percentage Number of 
subjects 

Percentage 

Less than 2 

cm 

8 13.33 0 0.00 

2 to 4 cm 21 35.00 1 1.67 

4 to 6 cm 27 45.00 4 6.67 

More than 6 

cm 

4 6.67 55 91.67 

Total 60 100.00 60 100.00 

 

In the present study we assessed the Complications among the study subjects. 

We observed that wound infection was reported among 5% subjects in Mayo’s 
repair, and 6.67% subjects with Mesh repair. Seroma was reported among 1.67% 

subjects with Mayo’s repair, and 3.33% study subjects with Mesh repair. The 

complication rate is considerable, however, since the mesh is in the retro-rectus 

plane. Seromas and surgery site infections are also prevalent. This increases the 

risk of mesh infection and hernia recurrence. The presence of a mesh in the 
subcutaneous tissues causes a foreign body sensation. The mesh has also been 

described as migrating, which leads to recurrence. 

 

Table 2: Complication of the Procedure 
 

 

Complications 

Mayo's repair Mesh repair 

Number of 
subjects 

 
Percentage 

Number of 
subjects 

 
Percentage 

Wound infection 3 5.00 4 6.67 

Seroma 1 1.67 2 3.33 



         

 

3014 

Recurrence 0 0.00 0 0.00 

 

In this study we compared the comorbidities and occurrence of complications in 

post operative follow up. In Mayo’s repair group, out of cases who developed 

wound infection, 33.33% were diabetics, while in mesh repair group, out of total 4 

cases who developed infection, 75% were diabetics, 25% had COPD / asthma. 

Similarly, all the cases in mesh repair group who developed seroma were diabetics. 
 

Table 3: Comorbidities compared with complications 
 

Comorbidities with 

complications 

Mayo's repair Mesh repair 

Wound 

infection 

Seroma Wound 

infection 

Seroma 

Diabetes Mellitus 1 (33.33%) 0 3 (75%) 2 (100%) 

Hypertension 1 (33.33%) 0 0 0 

COPD / 

Asthma 

1 (33.33%) 0 1 (25%) 0 

Tuberculosis 0 0 0 0 

BPH 0 1 (100%) 0 0 

Total 3 (100%) 1 (100%) 4 (100%) 2 (100%) 

 
Discussions 
 

Umbilical and Para-umbilical hernia (PUH) results through as a defect, it is a 

common surgical problem consisting of 10% of all primary hernia. They are more 

common in parous, obese, middle aged and elderly women. Obesity and 
multiparity are important predisposing factors not only for primary, but also for 

recurrent cases. The present study was conducted to assess if Mayo’s repair can 

be used with an equal efficacy as Retro-rectus Mesh Repair for patients with 

uncomplicated umbilical/ paraumbilical hernias at a tertiary healthcare center. 

 

In the present study we assessed the Age distribution among the study subjects. 
We observed that majority of the study subjects belonged to the age group of 36 to 

50 years (35% and 36.67% in either study groups.), the mean age of the study 

subjects was 41.28 ± 18.60 years (Median age 47 years) in Mayo’s repair group 

and 39.28 ± 16.86 years (median age 42 years) in mesh repair group. Majority of 

the study subjects were overweight (40% & 43.33% in either group), followed by 
20% & 11.67% subjects in either group who were obese. Majority of the study 

subjects presented with para umbilical hernia (93.33% and 95% in either group). 

Whereas 6.67% & 5% subjects presented with umbilical hernia in the study 

groups respectively. 

 

All diabetic patients were included in the Mayo’s repair group. Only those diabetic 
patients with defect size more than 6 cm were included in the mesh group, 

whereas all the patients with COPD and asthma were included in the mesh 

group. When studied their clinical presentation, we observed that swelling (95% 

and 91.67%) which was reducible (91 .67% and 86.67%) and associated with 

cough impulse (95% and 96.67%) was the commonest complaint. Followed by pain 
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(43.33% and 51.67% in either groups). Skin changes were noted in 11.67% and 

8.33% subjects in either groups. 

 

All subjects with defect size greater than 6 cm were included in mesh group, 
whereas with defect size less than 6 cm were included in the Mayo’s repair group. 

Mean hospital stay among the study subjects were observed to be 3.03 ± 1.36 

days in Mayo’s repair, and 3.56 ± 1.11 days among Mesh repair group. Median 

hospital stay was 3 days and 3 days in either study groups. Complications among 

the study subjects were assessed and it was observed that wound infection was 

reported among 5% subjects in Mayo’s repair, and 6.67% subjects with Mesh 
repair. Seroma was reported among 1.67% subjects with Mayo’s repair, and 

3.33% study subjects with Mesh repair. In the current study we did not reported 

any case of recurrence in any study group. 

 

Conclusion 
 

Prosthetic mesh repair is a technique with good postoperative outcome, low 

recurrent rate and excellent patient satisfaction but has a greater long term 

potential for complication specially in diabetic patients, as mesh is a foreign 

object. Mayo’s repair technique can be used with same efficacy as retro-rectus 

Mesh Repair in patient’s with defect size less than 6cm. 
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