
Introduction
Crude tracheotomies have been depicted on 

Egyptian artefacts as far back as 3600BC1, while the 

ancient Syrians used catheters fashioned from reeds. 

Percutaneous devices are now in common use in 

clinical practice over a wide range of therapy areas. 

These devices create a wound (exit site) that needs to 

be managed appropriately to prevent complications, 

such as infection or overgranulation. EÈective 

management of an exit site wound can be challenging, 

although the risks can be reduced by adopting 

principles of good basic care, close observation and 

appropriate patient and carer education. 
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What is an exit site wound?
A range of percutaneous devices are currently used in clinical 

practice, including peritoneal dialysis (PD) catheters, percutaneous 

endoscopic gastrostomy tubes (PEGs), tracheostomy tubes, 

suprapubic catheters, and vascular access devices. These devices 

are indicated for patients who are unable to maintain normal bodily 

functions as a result of illness or disability and require additional 

therapy to maintain life. 

Percutaneous devices are introduced through a surgically created 

defect in the skin to provide access to underlying structures, organs 

or tissues for the administration or removal of Èuids or gases. This 

opening in the skin is known as the exit site: in some specialties and/

or countries this is also referred to as an entry or insertion site.

 

In addition, external Èxation devices, which hold skeletal wires or pins 

in place may be used as part of a trauma or orthopaedic treatment 

care plan. A percutaneous wound is formed at the interface between 

a pin or wire and the skin — this also known as a ‘pin site’2.

Unlike acute or chronic wounds where the ultimate goal is 

wound healing, for an exit site wound the aim is to maintain 

a healthy opening with minimal exudate. While there is a 

natural tendency for the wound to close around the tube3, all 

percutaneous devices and external Èxator pins or wires act as 

a foreign body in the tissue, preventing closure of the wound. 

Healing can only occur once the device has been removed at 

the end of treatment.

The length of time that a percutaneous or external Èxation device 

is in place will depend on the therapy area or treatment required. 

The longer a patient has an exit site wound, the greater the chance 

of developing complications2. For example, an orthopaedic pin 

or wire will be required until the fracture is healed when it can be 

removed. However, a patient who cannot eat or drink may require 

nutritional support via a PEG for the remainder of his/her life.

Why are exit site wounds challenging?
Exit site wounds are at increased risk of infection and patients who 

require these devices may also have associated comorbidities that 

put them at higher risk of wound complications. It is important 

that a holistic approach is adopted to maintain the patency of the 

exit site for as long as possible and to prevent complications. Each 

device has speciÈc requirements for its management. A poorly 

managed exit site wound can increase the risk of complications, 

which can result in a reduced quality of life, death or discontinuation 

of the therapy (Box 1). 

Developing best practice
Best practice guidelines that focus on the management of 

acute and chronic wounds may be inappropriate for exit site 

management. Further work is needed to develop guidance for 

clinicians on exit site management, based on current evidence 

and best practice.

Basic principles for exit site wound 
management
Each device will have speciÈc requirements for its ongoing 

management and it is important that the manufacturer’s instructions 

and local protocols are followed. While these may be incorporated 

into clinical guidelines, there are a number of basic principles that are 

relevant to all exit site wounds. 
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Box 1 Risk of complications in exit site wounds

   Central venous catheters are responsible for an estimated 
250,000-400,000 bloodstream infections per year worldwide, 
with an associated mortality of 10-35%4

      Exit site infections in peritoneal dialysis result in a six-fold 
increased risk for peritonitis, leading to catheter removal in 
50% of cases5

  Pin tract infection is a major complication of external 
Èxation for complex fractures and limb deformity2. Reported 
infection rates around the pin site range between 1% for major 
infections (eg osteomyelitis) and 80% for minor infections6

Percutaneous endoscopic gastrostomy (PEG) is the method of 
choice for long-term artiÈcial enteral nutrition/hydration. Local 
infection occurs in approximately 2% to 39% of procedures7
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Basic management principles include:

 Ensuring the patency and 

eÈectiveness of the device

Maintaining the integrity of the 

surrounding skin

 Preventing infection and other 

complications. 

EÈective management of the 
device
The risk of complications developing in 

and around an exit site will depend on the 

general condition of the patient and the 

type of device used. This risk can be reduced 

using good basic care, close observation and 

appropriate education to ensure that the 

device is managed correctly. 

All devices need be positioned, 

immobilised and secured properly8,9. 

This may involve the use of appropriate 

dressings to help immobilise the 

device 2. Patient movement or poor 

positioning, however, may cause the 

device to damage the surrounding skin 

by pressure or friction. Where dressings 

or tapes are required, these should not 

cause any additional trauma to the site 

and should be replaced when they 

become wet or soiled to reduce the risk 

of infection10. 

Devices should also be checked to ensure 

they Èt properly and there is no splitting 

or cracking, which may allow Èuid to leak 

onto the surrounding skin. Inspection can 

be undertaken during routine cleansing. 

Maintaining skin integrity
The skin surrounding the exit site should 

be kept clean and dry to prevent bacterial 

growth. In the immediate postoperative 

period, a clinically clean, undisturbed 

environment is often recommended to 

promote epithelialisation of the sinus tract8,9. 

The use of a barrier cream is not routinely 

indicated for the management of the skin 

surrounding an exit site. If this is required to 

treat skin irritation or excoriation, the clinician 

must ensure that the product will not cause 

damage to the device, or there is no risk of it 

liquefying with leakage down the opening of 

the exit site.

Preventing exit site infection
All exit sites are colonised with bacteria; 

heavy bacterial colonisation can lead to exit 

site infections. Common pathogens include 

Staphylococcus aureus, including MRSA, 

Pseudomonas aeruginosa and Escherichia 

coli. Fungal infections are often problematic 

where devices are made of polyurethane 

or silastic, such as those used in PEGs and 

suprapubic catheters11.

Infection may be superÈcial around 

the exit site or it may progress down 

the tract or tunnel, increasing the risk 

of bacterial invasion of the underlying 

structures. This may be a particular 

issue if the device becomes loose or is 

positioned incorrectly. 

Wound cleansing using an 
aseptic approach
For some devices, such as central lines or 

percutaneous intravenous central catheters 

(PICCs), an aseptic technique12 is used for 

the duration of therapy, followed by the 

application of a clear Èlm dressing to allow 

observation of the exit site. This procedure 

should be repeated weekly13, but if infection 

is suspected the exit site should be cleaned 

more frequently2.

The aim of cleaning the wound is to 

reduce the number of micro-organisms 

present and to remove exudate, blood 

and wound debris from around the 

site and the device, which may be a 

medium for bacterial growth14. Normal 

saline and antiseptic agents such as 

povidone iodine, chlorhexidine and 

polyhexamethylene biguanide (PHMB) 

are commonly used6,15.

Wound cleansing using a socially 
clean approach 
For some exit wounds a ‘socially clean’ 

approach may be used to keep the site 

free from contaminants and reduce 
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the bacterial load. For therapies where 

this approach is used, a daily routine 

of cleansing is often recommended, 

although the frequency may be altered 

based on the condition of the wound, 

level of exudate and the lead clinician’s 

recommendations. 

Establishing a routine of regular cleansing 

can help the patient or carer to observe 

the site and recognise any early onset 

of complications. This involves a simple 

three-step method:

1. Cleanse the skin around the device 

using a mild soap and warm water

2. Cleanse the device according to the 

manufacturer’s instructions, removing 

any build up of dried exudate or blood 

and residual soap 

3. Dry the area thoroughly using a clean 

cloth.

During any cleansing procedure, care 

should be taken to prevent Èuid leaking 

into the tube. Ideally, the exit site and 

device should be thoroughly dried 

using a suitable cloth. Fabrics, such as 

gauze, may shed Èbres onto the exit 

site and should be avoided as these can 

increase the risk of further irritation and 

inÈammation.

Other general advice includes:

Patients should take a shower rather 

than have a bath, although this 

will vary according to the device. 

Showering may be recommended 

immediately prior to dressing changes 

or on the day of dressing changes2

Patients should be advised that shower 

gel or shampoo could cause an exit site 

reaction16.

Role of dressings 
Dressings may be used to provide an 

eÈective barrier to prevent bacteria and 

other contaminants from entering the 

exit site wound. Guidance on the use of 

dressings tends to focus on their use and 

advantages, rather than recommending 

one product over another. For example, 
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a recent consensus on pin site management found that most 

respondents (76%) agreed that wounds should be dressed, 

but there was a lack of agreement as to what type of dressing 

should be used. There was strong agreement that the dressing 

material should keep excess moisture away from the wound 

(86.7%) and that dressings should be kept clean and dry and be 

changed weekly or more frequently for infected wounds2. There 

has been an increase in the use of dressings impregnated with 

antiseptic agents in exit site management. In a recent review, 

Hadaway reported on the use of PHMB to reduce surgical site 

infection (SSI)17. As the same organisms found in SSI are also 

found in catheter-related bloodstream infections, the author 

suggests that PHMB could be of beneÈt when used for this type 

of wound.

Infection as a complication around 
exit site wounds 
The risk of infection should always be considered and it is 

important to recognise the risk factors associated with the 

diÈerent devices and therapies. It is recommended that a 

comprehensive assessment of the patient and his/her wound 

should be undertaken to identify the risks and appropriate steps 

taken to reduce infection. The frequency of review will depend 

on whether the device is for short-term or permanent use.

What are the associated risk factors?
There are a number of risk factors that can increase the risk of infection 

at the exit site. These may be related to:

 The general condition of the patient and host factors, such as 

comorbidities (eg diabetes, anaemia and malnutrition), as well 

as lifestyle choices such as smoking

 The use of medications that impair wound healing, such as 

steroids or cytotoxic agents 

 Whether the procedure was planned and the use of antibiotic 

prophylaxis at the time of insertion.

Identifying exit site infection
Following the introduction of the device, it is normal for the signs 

of inÈammation (eg heat, bloody or yellowish discharge, pain and 

erythema) to develop around the exit site, but these signs should 

subside within 72 hours18,19. This is a normal response and should not be 

mistaken for infection.

The signs and symptoms of infection include pain, increased exudate, 

heat and erythema. The opening tract may become enlarged or there 

may be signs of tissue breakdown3 and the patient may present with 

pyrexia. A serous (blood stained) or purulent discharge indicates the 

presence of bacteria and the possible development of an abscess 

or tunnel infection. Ultrasonography or other investigations (eg 

microbiology) may be undertaken to conÈrm this. 

How to treat exit site infection
Early identiÈcation and diagnosis of infection is important for 

prompt and eÈective treatment. Each therapy area will have speciÈc 

guidelines for the detection and management of infection, which 

will depend on observation of the patient, possible microbiological 

cultures and the use of an appropriate treatment (eg systemic 

antibiotics) when indicated. 

The use of dressings impregnated with antiseptic agents such as 

silver, iodine, PHMB, chlorhexidine and honey may be used for 

their barrier function where localised infection is suspected.  A 

small randomised controlled study using PHMB-impregnated 

dressings has demonstrated a reduction in the rate of 

methicillin-resistant Staphylococcus aureus (MRSA) colonisation 

around tracheostomy sites20, while a small non-comparative 

evaluation of a silver dressing was found to be eÈective in 

reducing MRSA around PEG sites21. 

A range of antimicrobial dressings is now available that has 

been specially designed for use around exit sites and include 

fenestrated, keyhole or disc-shaped dressings (eg KendallTM AMD 

antimicrobial foam dressings) (Figure 1). Alternatively, suitable 

antimicrobial dressings can be cut to Èt around the device.

BioÈlms and exit sites
A bioÈlm develops when free Èoating micro-organisms attach to a 

surface, quickly replicating and forming colonies that are tolerant to 

antibiotics, antiseptics and disinfectants22.  

BioÈlm formation is a speciÈc risk on percutaneous devices, in 

particular, tubular latex or silicone devices, which when inserted 

may acquire bioÈlms on the inner or outer surfaces11. The longer 

the device remains in place, the greater the tendency of these 

organisms to develop bioÈlms and they are now recognised as 

a major factor contributing to bacterial infection and chronic 

inÈammation. However, the link between bioÈlm contamination 

and the development of infection is not yet understood11. 

While the presence of a bioÈlm on a device does not 

represent a clinical infection, it can lead to replacement or 

removal of the device.

Management of bioÈlms and exit sites
A number of general wound management measures can be used to 

disrupt bioÈlm formation, including the use of an aseptic technique to 

prevent nosocomial or cross-infection at the site. 

It is recommended that cleansing with saline or antiseptic agents 

together with an appropriate debridement technique should be used 

to disrupt the bioÈlm23. However, eradication is diÈcult due to the 

tolerance of bioÈlm organisms on these devices24.



Some devices can deter bioÈlm formation, 

either because they are impregnated 

with antimicrobial agents or the material 

surface can reduce adherence of micro-

organisms25,26.

Overgranulation as a 
complication around exit 
site wounds
The development of overgranulation 

(hypergranulation) tissue around an exit 

site is relatively common, although why this 

occurs is not fully understood. In chronic 

wounds, it is thought that this may be due to 

prolonged inÈammation27,28, external friction 

or continued minor trauma29,30, and overuse 

or inappropriate use of occlusive dressings31.

For exit sites, overgranulation is thought 

to develop as a result of constant friction 

between the device and the skin, caused 

by a poorly Ètting or inappropriately 

secured device32. Excess moisture from 
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Èuid leakage leading to skin breakdown 

may also be a contributory factor33 

(Figures 2-6).

The development of overgranulation 

tissue can cause increased exudation, 

which may lead to maceration of 

the surrounding skin and soiled 

clothing34. When associated with 

an increased bacterial load, this 

may cause the wound to become 

malodorous. This, together with 

bleeding and increased exudate, can 

impact negatively on the patient’s 

quality of life26 and it is important 

that the underlying cause is identiÈed 

and corrected. If undetected or 

left untreated, there is the risk that 

overgranulation tissue may lead to 

replacement of the device or removal. 

How to identify 
overgranulation?
The development of overgranulation tissue 

Figure 2: Overgranulation in a four-year-old boy with 
a low pro(le device. Note evidence of fresh bleeding 
and excessive granulation tissue causing poor (tting of 

gastrostomy button (courtesy of A Kennedy).

Figure 3: Exophytic hypergranulation tissue around PEG 

site of 12-month-old baby (courtesy of A Kennedy).

Figure 4: A healthy PEG site (photo courtesy of L Warriner). Figure 5: Overgranulation tissue around a PEG site 

(photo courtesy of L Warriner).

Figure 6: Excoriation around a PEG site (photo courtesy 

of L Warriner).

Figure 1:  The Kendall™ AMD antimicrobial foam disc can 

be used around percutaneous devices for the protection 

and management of the exit site (photo courtesy of G 

Totten, Renal Unit, Antrim, NI).

may be overlooked by the patient as it is 

generally painless. It may present as: 

 ‘Healthy’ overgranulation —a pinky 

red moist cauli3ower-like structure35, 

which may bleed but is otherwise 

symptom free34. 

 ‘Unhealthy’ overgranulation tissue — a 

beefy red or bluish mass that extends 

above the wound surface and may be 

dehydrated, friable and easy to break27. 

It is important that overgranulation 

tissue is detected at an early stage, so 

that treatment can be implemented 

before further complications develop 

around the exit site. As many exit sites are 

routinely managed by patients and their 

carers, they should be given appropriate 

information and visual aids to recognise 

this complication. 

How to manage 
overgranulation?
The prevention of overgranulation relies on 



regular and systematic care of the exit site. 

This involves cleansing the surrounding skin 

and the device to prevent infection and skin 

maceration. 

It is recommended that the exit site be 

checked by the patient or carer on a daily 

basis, although this may be carried out more 

frequently if complications are detected. 

There is a lack of good quality evidence of 

the best way to manage overgranulation 

and options may depend on product 

awareness, availability and local 

protocols. The clinician should consider 

the eÈectiveness of the intervention, 

how comfortable it is for the patient, 

and the risk to the device and the 

surrounding tissues.  

Goals of treatment
The goal is to manage the associated 

excess exudate and bacterial burden, 

and apply suÈcient gentle pressure to 

reduce the overgranulation tissue33. If 

the cause of the overgranulation is due 

to inÈammation then consider securing 

the device to minimise friction around 

the wound site32.

Physical and chemical removal
Overgranulation tissue may be removed 

by surgical debridement or curettage. 

This is a one-oÈ procedure and requires a 

high level of clinical expertise and should 

only be performed by a specialist who has 

been trained appropriately36. It is usually 

undertaken in the operating theatre and 

may be painful for the patient. 

Silver nitrate treatment is a 

longstanding treatment of 

overgranulation tissue26. It can be 

applied using a stick with the tip 

consisting of 95% silver nitrate 

and 5% potassium. It has been 

shown to be eÈective when used 

daily or twice daily for up to four 

days37. The surrounding skin may 

require protection with a simple 

barrier cream or ointment to prevent 

chemical burns and to manage the 

increased exudate associated with this 

technique35. However, this method 

is now discouraged when used by 

clinicians without the appropriate level 

of skill and knowledge as it can cause 

trauma to the wound and increased 

inÈammation27 (Figure 7).

 
Topical steroids
Topical steroids can be applied to reduce 

the inÈammatory response26, but must 

be used with caution in devices where 

there is the risk of fungal infection. Topical 

steriods should be applied according to the 

manufacturer’s instructions and may need 

to be covered with a foam or non-adherent 

dressing.

Haelan® Tape (Typharm) is a transparent 

surgical tape, which has been 

impregnated with a low dose of steroid 

and is marketed speciÈcally for the 

treatment of overgranulation. It has 

the advantage of exerting pressure to 

reduce the overgranulation and can be 

cut to shape around the site26,32.

Antimicrobial dressings
Topical antimicrobial dressings can be used 

to reduce the bioburden in the tissue and 

subsequent inÈammatory response. The use 

of polyhexamethylene biguanide (PHMB) 

is relatively new in this indication but is 

eÈective against a range of bacteria and 

fungi38 and is not deactivated in the presence 

of organic substances such as blood or pus39.
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Foam dressings
Foam dressings are increasingly being 

used as an atraumatic method of reducing 

overgranulation. When applied to the 

wound the dressing provides localised 

pressure, which may help to reduce the 

oedema and Èatten the aÈected tissue27.  

It has been suggested that two pieces 

of the foam may be used to increase the 

pressure32. 

A recent independent audit of 24 patients 

with overgranulation tissue around the 

exit site evaluated a standard approach to 

treatment involving:

A daily routine of cleansing the exit 

site and checking the device.

Daily dressing changes using a 

PHMB- impregnated foam dressing 

(KendallTM AMD antimicrobial foam 

dressing). This should be cut to a 

keyhole shape and Ètted around the 

device, and covered with a standard 

polyurethane foam dressing.

Review at two weeks and then every 

two weeks for six weeks.

The results of the audit found that 

after using the PHMB impregnated 

foam dressing and standard foam for 

two weeks, there was resolution of the 

overgranulation tissue in 33% of patients. 

There was complete resolution of 

overgranulation at the six week review in a 

total of 16/24 patients (66.6%)33.  

The role of education
It is important that clinicians keep-up-

to date with current technologies and 

procedures to ensure the best care for their 

patients9.  Many patients with long-term 

devices are encouraged to self-manage 

at home. Healthcare professionals should 

provide adequate support for patients to 

manage their device appropriately and 

help prevent complications. It is important 

that patients are concordant with the care 

of the device and the surrounding tissues. 

Failure to do so will impact on the ongoing 

success of the device.

Figure 7: Neonate with a fungal rash and 

hypergranulation treated with topical silver nitrate 

by an untrained, inexperienced practitioner (photo 

courtesy of A Kennedy).



Summary
Percutaneous devices create a wound (exit site) that remains open for as long as the device is in-situ. Such 

wounds are challenging and require eÈective management to prevent complications, such as infection 

and overgranulation. It is important to keep the exit site clean and dry and to check the device routinely 

to ensure it is positioned correctly, is secure and shows no splitting or cracking. For those with long-term 

devices, many patients will self-manage at home. As well as knowing how to care for the device and 

surrounding skin appropriately, patients should learn how to recognise complications early and know 

what to do if these occur.
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Patients who self-manage need to:

Be able to demonstrate how to care 

for their exit site before discharge 

and be provided with written 

instructions for routine care of their 

device and surrounding skin to 

prevent complications

 Know how to recognise the signs 

and symptoms of infection and 

overgranulation.

Any advice given to patients and their 

carers should be simple, consistent 

and supported by clear information, 

including pictures and diagrams. Where 

appropriate, information should be 

oÈered in the language of the patient. 
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