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ReseaRch

It is impossible to approach the topic of mesh in surgical practice 
without being aware of recent media coverage of the ‘mesh issue’. 
With headlines in major newspapers and televised documentaries, 

there is an increasing public awareness of the potential risks of mesh. 
But is mesh really that unsafe? And should it provoke an introspec-
tion from the surgical community?

While there are risks to the patient from the use of mesh in 
hernia surgery (such risks are common to most implantable surgical 
devices and will be discussed further below), as with so much in the 
media, reports have had at best inaccuracies and at worst deliberate 
sensationalist and misleading information. This has not been helped 
by profiteering surgeons and other healthcare professionals using the 
debate to promote their own practice. A difficulty of the internet age 
is that an individual ‘expert’s’ opinion may be proliferated and distrib-
uted as fact. This has been seen in a number of mesh campaigns citing 
individual opinion as the scientific basis for claims against hernia 
mesh use.

Three of the inaccuracies common to the media story on mesh 
are: grouping all procedures that use mesh together; not recognising 
that of the many variables that result in success or failure from a pro-
cedure, the mesh is just one; and not appreciating that all patients are 
different – what is right for one patient may not be right for another.

The mesh debate started with the transvaginal tape (TVT) 
procedure. More than 3.5 million procedures have been performed 
worldwide. However, it has become apparent that the procedure can 
have some specific and disastrous complications. This arises princi-
pally from erosion of the mesh on the urethra and pelvic tissues. In 
some cases, this has resulted in pelvic pain, dyspareunia and urinary 
incontinence. There have also been issues with mesh erosion through 
the vagina.

The only similarity between the TVT repair and hernia repair 
relates to the mesh material (polypropylene or polyester). The way 
mesh is used in the TVT procedure (often in direct contact with 
visceral structures and under tension) is significantly different from 
its use in hernia surgery. In the rest of this article, we only discuss the 
use of mesh in hernia surgery.

Historically, there has been a long evolution leading to the devel-
opment of the modern hernia meshes. The drive for the development 
of these products came from the poor outcomes from sutured repairs. 
The first hernia prosthetics were made of metal. As early as 1900, 
Phelps, Goepel and Witzel used silver wire braided meshes known 
as silver filigrees. These early meshes were far from ideal. They were 
stiff, fragile and toxic, with silver sulphide forming on their surface.

The plastics industry came of age during the Second World War. 
Steel and tantalum became precious metals allocated for military 
use. Desperate fabricators, who had never thought of plastic as a 
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manufacturing material, began to reconsider. These ‘new plastics’ 
caught the attention of hernia surgeons and several new meshes with 
much more promising characteristics became available. These were 
polypropylene, polyester and expanded polytetrafluoroethylene, and 
they paved the way for the prosthetic meshes available today.

Despite the increased use of prosthetics in hernia repair, our 
knowledge of the tissue response to implanted meshes in humans 
and their long-term biocompatibility is still relatively poor. Nearly 
all of the data about the biological behaviour of these implants are 
obtained from animal experiments. Available hernia meshes on the 
market are all regarded as physically and chemically inert, stable, 
non-immunogenic and non-toxic. However, none of the materials are 
biologically inert, and experimental and clinical studies have revealed 
a foreign body reaction when prosthetic meshes are inserted.

This reaction is needed as the meshes act as a scaffold, allowing 
tissue ingrowth (of the patient’s own tissue) that then adds strength 
to the repair, incorporating the mesh construct into the resultant 
scar tissue. The degree and velocity of ingrowth, which is part of 
the inflammatory response, depends on the properties of the mesh 
and also to a significant extent on the patient’s innate inflammatory 
system. Ingrowth of collagen through the mesh construct ‘fixes’ the 
mesh in place and provides long-term strength to the repaired tissues. 
While this usually produces a strong mechanical barrier to prevent 
recurrence of the hernia, florid or excessive collagen ingrowth can 
also be detrimental. This is especially true if the mesh is in contact 
with visceral structures, where ingrowth can result in erosion and 
fistula formation in addition to chronic pain, where nerves are caught 
up in the mature scar plate.

There has been a growing discussion as to whether mesh may 
provoke an autoimmune syndrome following its implantation. A 
similar debate has been discussed recently (without conclusions) 
in relation to silicone breast implants. It has been postulated that 
there may be a ‘mesh syndrome’ with symptoms such as tiredness, 
lethargy, arthropathy and rash attributed to an implanted mesh. 
However, these are common symptoms in the population at large and 
there is no evidence to confirm such claims. There is no question 
that possible mesh immune responses warrant further investiga-
tion but to date, wider claims of harm cannot be substantiated. It 
is important to remember that polypropylene (one of the plastic 
materials most commonly used to manufacture surgical mesh) has 
also been used as a suture for many years, with no reported immune 
syndrome associations.

So why use mesh in hernia surgery? The best available clinical 
evidence shows that mesh significantly and consistently reduces 
hernia recurrence, and also improves outcomes from hernia surgery 
compared with suture repairs. This is true for both inguinal and 
ventral hernias. In fact, sutured repair of an incisional hernia is asso-
ciated with particularly poor outcomes from surgery. Furthermore, 
the burden of recurrent hernia surgery (associated in general with a 
greater risk to the patient with poorer short and long-term outcomes) 
comes at substantial cost to the patient and society.

Nevertheless, chronic pain has been a common area of discussion 
in media coverage of mesh use in hernia surgery. Demographic 
studies indicate that it has an incidence of between a third and half 
of the general population, unrelated to other health issues. Studies 
on chronic pain from surgical procedures have demonstrated that 
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chronic pain after surgery may be predicted by the presence of 
chronic pain before surgery (both at the site of surgery and elsewhere), 
as well as by the patient’s preoperative response to a pain stimulus and 
psychological make-up. Consequently, there does not appear to be any 
meaningful proof of causality in relation to mesh alone.

Indeed, in recent systematic reviews comparing mesh with non-
mesh hernia procedures, there was no difference in the incidence of 
chronic pain. In inguinal hernia, for example, a 2018 Cochrane review 
suggested that there was a higher rate of postoperative pain with 
suture repairs. It also showed a significant reduction in recurrence in 
favour of mesh repairs. There are concerns relating to the reproduci-
bility of results for sutured inguinal hernia repair in current practice. 
Notable advocates of sutured repair have failed to publish any quality 
outcome data to substantiate their argument regarding the benefit of 
sutured repairs. Sutured repair clearly does have a place in hernia sur-
gery but it must be seen as a learned technique like any other in hernia 
surgery, and the questions of when, how and who remain unanswered.

Despite being a well recognised, widely adopted and accepted 
procedure, there are specific issues in relation to intraperitoneal mesh 
placement. While there have been developments relating to intraperi-
toneal mesh with anti-adhesion barrier coatings, there is very little 
evidence (other than animal models) demonstrating their efficacy. 
This has led to the current debate on the overall use of intraperitoneal 
mesh, with new techniques being described to allow mesh placement 
outside of the abdominal cavity and some expert hernia surgeons 
ceasing to use mesh in this location in their practice.

A concerning trend in hernia surgery has been to embrace the 
latest mesh material following its release and promotion by industry. 
We have been guilty of allowing the use of new materials to proliferate 
rapidly with often little research basis for safety or efficacy. As a 
scientific community, we must heed the lessons of TVT issues and 
withdrawal of recent meshes from the market in hernia surgery. This 
is not to dismiss the innovations made by industry. In the wake of past 

experiences, there is a growing movement for ethical responsibility by 
industry in mesh production.

Industry is a key partner in the hernia community to drive inno-
vation and safe practice. As in many areas of healthcare, we live in 
a time of increasing fiscal constraint. The consideration of any new 
material must balance value, cost and quality. Each parameter may 
affect the other. We must work in tandem with industry to achieve 
the best results.

In looking at the current use of mesh in hernia surgery, it is 
clear that we do not have the perfect material for hernia repair. On 
the other hand, what we do have appears to benefit the majority of 
patients and research continues to find better solutions to a common 
surgical procedure. As in all aspects of hernia surgery, the materials 
used in the repair are just one part of the procedure. The appropriate 
surgeon, technique and patient factors are all integral to achieving 
good results – the right operation on the right patient at the right 
time, done correctly!

Patient concerns are warranted and need to be recognised. We 
have to know and discuss the benefits and risks of (and the alterna-
tives to) planned hernia interventions. Engagement with patients 
who have a poor outcome after hernia surgery, whether it is possibly 
related to mesh or not, is necessary for the community of hernia 
surgery to proceed. The future of hernia mesh use must include a 
properly funded and managed national registry to record implantation 
of mesh, and to follow up the responsibility of surgeons, patients and 
health authorities.

All must engage to realise the importance of this data collection. 
Such activity has already yielded useful information from other local 
and national registries over the past decades. In the wake of the TVT 
mesh controversy, we are duty bound to be partly responsible for the 
long-term follow-up of hernia mesh implants, to know the clinical 
evidence for the meshes we currently use and to help our patients who 
develop complications following hernia surgery.
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