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SUMMARY 
Objectives: To describe our experience and success in the use of low cost mesh for the repair of inguinal hernias in 
consenting adult patients 
Methods: A prospective study was carried out from August 2010 to December 2013 in ten district hospitals across 
Northern Ghana. The patients were divided into four groups according to Kingsnorth’s classification of hernias. Low 
cost mesh was used to repair uncomplicated groin hernia. Those hernias associated with complications were exclud-
ed. We assessed the patients for wound infection, long term incisional pain and recurrence of hernia. The data col-
lected was entered, cleaned, validated and analyzed.  
Results: One hundred and eighty-four patients had tension-free repair of their inguinal hernias using non-insecticide 
impregnated mosquito net mesh. The median age of the patients was 51 years. The male to female ratio was 7:1. 
Using Kingsnorth’s classification, H3 hernias were (62, 33.7%), followed by the H1 group (56, 30.4%).  Local an-
aesthesia was used in 70% and less than 5% had general anaesthesia. The cost of low cost mesh to each patient was 
calculated to be $ 1.8(GH₵7.2) vs $ 45(GH₵ 180) for commercial mesh of same size. The benefit to the patient and 
the facility was enormous.  Wound hematoma was noticed in 7% while superficial surgical site infection was 3%. 
No patient reported of long term wound pain. There was no recurrence of hernia. 
Conclusion: Low cost mesh such as sterilized mosquito net mesh for use in hernioplasty in resource-limited settings 
is reasonable, acceptable and cost-effective, it should be widely propagated. 
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INTRODUCTION 
Inguinal hernias are common globally with varied inci-
dence and prevalence. In the United States of America 
(USA) the incidence of inguinal hernia was estimated to 
be 217 per 100,000 person years1 while in United King-
dom(UK) the incidence was 130 per 100,000 popula-
tion.2 The prevalence of inguinal hernia among men and 
women was 27%  and 3% respectively in the UK.2  The 
incidence of inguinal hernia is 175 per 100,000 person 
years in Tanzania in East Africa.3  In the West African 
sub-region, the prevalence of inguinal hernia was re-
ported to be 7.7% some three decades ago.4     

Inguinal hernias, when not repaired electively, may be 
associated with adverse outcome  and a mortality rate of 
5.3-40%.5 In strangulated hernias, 24% require bowel 
resection.6 In Ghana, inguinal herniorrhaphy is the se-
cond most commonly performed surgical procedure 
after caesarean section in  district hospitals.7   
 
Suture repair techniques such as Bassini, MacVay and 
Nylon darn are most favoured methods of hernia repair 
across Africa because they are cheaper compared with 
hernioplasties using prosthetic mesh material.6,8–10 The 
polypropylene mesh material was an ideal material for 
hernioplasty over half a century ago.11–13  
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Further work to discover a cheaper alternative material 
because of the high cost of the polypropylene mesh, has 
been ongoing. In the past two decades several authors 
have demonstrated that low cost mesh such as the mos-
quito net mesh  is safe, effective, affordable and readily 
available for use in humans.13–16  
 
We demonstrate our experience with the use of steri-
lized low cost nylon mesh for tension-free repair of in-
guinal hernias in our subjects; its effectiveness and safe-
ty in elective surgeries in resource poor communities 
(low and middle income countries) is discussed. 
 
METHODS 
A prospective study was carried out from August 2010 
to December 2013 at the Tamale Teaching Hospital 
(TTH), and ten district hospitals across the Upper East 
and Upper West Regions of Ghana. Ethical clearance 
was sought from the TTH for the use of the material and 
written consent was also obtained from patients who 
had inguinal hernias and were twenty years of age or 
older. A data collection sheet was designed and each 
surgeon completed this for each inguinal hernia operat-
ed using a sterilized mosquito net mesh (low cost mesh).  
 
The characteristics of the hernias were also categorized 
using the clinical classification system recommended by 
Kingsnorth.  Sterilized, non-insecticide impregnated 
100% nylon mosquito net mesh was used for hernio-
plasty (using Lichtenstein technique) under local, spinal 
or general anaesthesia, where appropriate. Intravenous 
ampicillin, two grams stat, was given as prophylaxis. 
The patients were detained for 24 hours postoperatively 
and then discharged home. The wounds were usually 
inspected on the third postoperative day.  
 
The patients were followed up postoperatively for com-
plications such as pain, seroma formation, wound infec-
tion, rejection, and recurrence after discharge of patient 
home. After discharge, follow up was by telephone for 
the next four weeks and subjects were instructed to re-
port any complications related to the hernia repair. Pa-
tients with complicated hernias were excluded from the 
study. Data was entered in Epidata version 3.0, cleaned 
and validated. Basic statistical analysis including age 
distribution, frequencies and percentages were comput-
ed using SPSS version 16.0 for windows. The results 
are presented in text, tables and figures. 
 
RESULTS 
Of the one hundred and eighty four (184) consecutive 
patients, 12 had bilateral hernias repaired at the same 
sitting; thus 196 sterilized pieces of nylon mesh were 
used. There were 161 males and 23 females.  

This gives a male to female ratio of 7:1. Their ages 
ranged from 20-86 with a median age of 51, and inter-
quartile range of 36-68 years. Their mean haemoglobin 
level was 13.3 ± 1.8 (SD) g/dl, and range 6.9-18.8 g/dl. 
The characteristics of the inguinal hernias are described 
in Table 1.  
 
Table 1 Baseline characteristics of inguinal hernias 
(n=184) 

Characteristic of hernia Number of patients (%) 
Side of hernia: 
   Right 
   Left 
   Bilateral 

 
97 (52.7) 
75 (40.8) 
12 (  5.5) 

Type of hernia; 
   Reducible 
   Irreducible (incarcerated) 
   Bilateral 
   Recurrent 
   Strangulated 

 
143 (77.7) 
  23 (12.6) 
  12 (  6.5) 
    5 (  2.7) 
    1 (  0.5) 

 
Only one patient had strangulated hernia but did not 
require bowel resection. The distribution of the hernias 
as classified by Kingsnorth 17 is shown in Table 2.   
 
Table 2 Distribution of hernia as classified by 
Kingsnorth (n=184) 

Kingsnorth type of hernia Number of pa-
tients 

Percent of 
total 

H1 56 30.4 
H2 45 24.5 
H3 62 33.7 
H4 21 11.4 
Total  184 100.0 

 
The type of hernia and choice of anaesthesia is shown in 
Table 3.  
 
Table 3 Type of hernia and choice of anaesthesia 
(n=184) 

Type of Hernia Type of Anaesthesia 
Number of patients (%) 
Local Spinal General 

Bilateral 5          (   2.7) 6     (  3.3) 1   (0.5) 
Reducible 119      (64.7) 23   (12.5) 1   (0.5) 
Irreducible 6          (  3.3) 10   (  5.4) 7   (3.8) 
Recurrent 1          (  0.5) 4     (  2.2) 0 
Strangulated 0 0 1   (0.5) 
Total 131       (71.2) 43   (23.4) 10  (5.4) 

 
The relationship between Kingsnorth category of hernia 
and choice of anaesthesia is as shown in Figure 1. Local 
anaesthesia was used in 133 (72.3%), spinal anaesthesia 
in 42 (22.8%) and general anaesthesia in 9 (4.9%) pa-
tients. 
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Of the 184 patients who were operated using the low 
cost nylon mesh, only one had a strangulated hernia but 
did not require bowel resection. Postoperative scrotal 
hematoma occurred in 6.7% of our patients.  
 
Some 2.9% of the study subjects had discharge of pus 
from the wound, which was successfully treated with 
antibiotics. We did not have to remove the mesh in any 
of the situations described above. No rejection of mesh 
or recurrence was recorded during the period of this 
study. No death was also recorded. 
 
 

 
Figure 1 Relationship between Kingsnorth class of her-
nia and type of anaesthesia 
 
DISCUSSION 
This study demonstrates our experience with the low 
cost nylon mesh in the repair of inguinal hernia in elec-
tive situations in our environment. Our multicentre 
study showed the material was effective, and linked to 
minor wound complications.  
 
Post-operative scrotal hematoma occurred in about 7% 
of our patients. About 3% of the patients had minor sur-
gical site infections associated with discharge of pus, 
which were treated with antibiotic and wound dressing. 
We did not have to remove the mesh. No rejection of 
mesh or recurrence was recorded during the 4-year peri-
od of this study. Earlier report from scientific workers 
on the use of mosquito net mesh material showed 
wound infection rate of 2% to 4.7%13,14, hematoma of 

4%-5%14,15, recurrence of 0.3%13 and no rejection of 
prosthetic material.  
 
We found the complication rates of our study subjects 
were similar when compared with results from authors 
who used standard commercial prolene mesh. These 
authors observed no major complications except for 
hematoma formation in 6.9% and recurrence rate of 
0.6%.18–21 
 
Local anaesthesia has been recommended for elective 
hernia repair in resource poor settings because of its 
considerable advantages including its cost effective-
ness.22–24 In this series, the majority of our patients 
(71.2%) were operated under local anaesthesia.  Patients 
who presented with reducible hernias were mainly oper-
ated using local infiltration of lidocaine with adrenaline.  
 
The cost of Ultrapro® a commercial mesh is $108 per 
patient. 16 In Ghana, VyProTM , a commercial mesh that 
is readily available cost about $45 for a 6 × 11cm size. 
The cost of locally made individual 10 x 15-cm mosqui-
to net mesh was estimated to range between 
US$0.0043-0.014 14,16 and the cost of sterilization and 
packaging was US$1.46 per mesh. 14  Yang J et al in 
their review paper suggested that the price of low-cost 
mesh was generally less than 1/1,000 the price of com-
mercial mesh.25 Ghana’s National Health Insurance 
Scheme (NHIS) covers about 95% of diseases in the 
country.  
 
The approved tariff of the National Health Insurance 
Scheme (NHIS) for an inguinal hernia repair at the dis-
trict hospital in 2014 was Gh₵205.00 26 equivalent to 
$70.00. This amount does not include the cost of a mesh 
such as VyProTM. All our patients had valid NHIS cards 
and were operated using homemade sterilized nylon 
mosquito net mesh.  If the standard mesh material were 
to be used, the cost of one (e.g VyProTM) measuring 
6×11 cm, the same size as the mosquito net mesh, will 
be about GHȻ135($45).  
 
Thus the patient will have to pay an extra $45 if the 
standard mesh were to be used. When a sterilized mos-
quito net mesh of the same size as the standard VyProTM 
is used, the patient paid only GHȻ 5.4 ($1.8) extra as 
compared to the $45 he/she paid for the standard com-
mercial mesh. From this it is obvious what the financial 
benefits are to the patient. The end result of treatment 
with both meshes is the same from our experience so 
far. The use of sterilized mosquito net mesh in hernio-
plasty is not a novel idea as Stock in 1954 reported on 
its use for hernia repair with no complications and rec-
ommended it as a potential material for future use.27  
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Subsequently, several scientific authors have reported 
on the results of their work using sterilized mosquito net 
in hernia repair.13–16  
 
The nylon mosquito net is made of material similar to 
the nylon suture which has been used by practicing sur-
geons in herniorrhaphy, especially in Africa, for many 
years.6,8,10,16 It is widely accepted that surgeons take 
responsibility for the sterility of instruments and other 
prosthetic materials that they use in their trade. In a sim-
ilar fashion, surgeons who would wish to use these af-
fordable homemade sterilized mosquito net meshes 
should comply with international quality assurance and 
sterility standards.16,28 
 
An important epidemiologic feature of inguinal hernia is 
its sex and age distribution. Inguinal hernia is predomi-
nantly a male disease among the adult population.2,29,30 
In our study male to female ratio was 7:1. While emer-
gency inguinal hernia repair is common among adults 
between 21 and 41 years in Africa,6 European data sug-
gest  the rates of emergency surgery continue to in-
crease with advancing age, with a mean age of 58 
years.2 Among Europeans, Primatesta P and Goldacre 
MJ reported the mean age of elective hernia repair to be 
53 years,2 while we found that the median age of our 
patients was 51 years.  
 
The characteristics of inguinal hernias are not different 
in various communities.14–16 The characteristics of in-
guinal hernia seen and treated in our series are similar to 
findings from earlier series. Bilateral hernias were less 
common than unilateral hernias; most unilateral hernias 
were on the right side; reducible hernias formed a ma-
jority when compared with recurrent and irreducible 
(incarcerated) hernias.  
 
We also found it useful to categorize the characteristics 
of the hernias using a system of clinical classification 
recommended by Kingsnorth.17 This classification ena-
bled us to segregate the simple from the more compli-
cated hernias. Groin only hernias (Kingsnorth H1 and 
H2) were operated using local infiltration with lidocaine 
as the preferred analgesic.   
 
Of a total of 184 subjects the more difficult reducible 
inguino-scrotal hernias such as H3 category, were oper-
ated using local infiltration of lidocaine in (21.7%) as 
compared to those who were operated under spinal 
(10.4%) or general anaesthesia (1.6%). The more diffi-
cult hernias, namely H3 and H4, were assigned to expe-
rienced surgeons in the team for the tension-free mesh 
repair to be performed.  
 

Only one patient had a strangulated inguinal hernia but 
did not require bowel resection. 
 
CONCLUSION 
Nylon mosquito net mesh is a suitable material for the 
repair of groin hernias in our environment.  
It is effective, cheap and is linked to minor wound com-
plications. We suggest a wider use of this material in 
low and middle-income countries, where the commer-
cial mesh is rather expensive and unaffordable for most 
of our impoverished patients.  
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