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� ABSTRACT

Introduction: Access related infections in peri-
toneal dialysis patients are major causes of drop-
out and switch to haemodialysis. Rescue therapies
include the external cuff shaving in exit-site infec-
tions (ESI).

Objectives: To evaluate the efficacy of the exter-
nal cuff shaving procedure on refractory ESI and tun-
nel infections (TI) in our single centre experience. 

Patients and Methods: We reviewed data on this
procedure covering the last 20 years (1985-2005)
of the peritoneal dialysis (PD) programme in our
hospital. 

Results: During this period, a total of 376 Tenck-
hoff catheters were implanted and 312 patients were
treated. In 34.5% of the patients transferred to
haemodialysis the cause was access related infec-
tion. Global catheter cumulative survival was 82%,
64% and 50% at 1, 3, and 5 years respectively. A
total of 35 subcutaneous cuff excisions were elec-
tively performed in 33 patients (one patient had cuff
shaving on three different catheters) with ESI unre-
sponsive to medical therapy. Twenty two (66%) had
persistent ESI with Staphylococcus aureus, four (11%)
with Pseudomonas aeruginosa, four (8%) with Ser-
ratia, two (6%) with Corynebacterium, one (3%) with
Staphylococcus epidermidis, one (3%) with Proteus

mirabilis and one (3%) with Escherichia coli. Five
(14%) patients had ESI with associated TI. The time
interval between catheter implantation and ESI was
18.4±15.94 months.

The procedure was effective in eliminating the
infection and avoided catheter removal in (28) 80%
of the cases. It was a safe procedure with a compli-
cation rate of only 6% (two catheter rupture). Exter-
nal cuff shaving allowed extending the time of treat-
ment on PD for a further 30±19.8 months, median
26 months.

Conclusions: Cuff shaving procedure is a success-
ful rescue therapy for persistent ESI/TI. It avoids
catheter replacement, extending technique survival. 

Key-Words:
Peritoneal dialysis catheter; exit-site infection; sub-
cutaneous cuff shaving.

� INTRODUCTION

Peritoneal dialysis (PD) is an efficient chronic renal
replacement therapy modality1. Despite their decrea-
sing rate2, the access related infections exit-site infec-
tion (ESI) and tunnel infection (TI) are still an impor-
tant morbidity factor and a significant cause of
drop-out, necessitating a temporary or permanent
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switch to haemodialysis3. Absence of response to
antibiotherapy leads to catheter replacement. In these
resistant infections, it is possible to perform shav-
ing of the external cuff of the catheter as the final
conservative therapy. References to the effectiveness
of this rescue technique are scarce4,5. In order to eval-
uate the effectiveness of the procedure in refracto-
ry ESI and TI in our Unit, we retrospectively studied
the clinical records of the patients electively submit-
ted to a shaving of the external cuff procedure in
the period between October 1985 and December
2004. 

� PATIENTS AND METHODS 

During the period in question, 376 double-cuff
Tenckhoff catheters were implanted in 312 patients
treated by PD in our Unit. The Tenckhoff catheters
were implanted in the operating room generally by
mini-laparothomy6. In the last four years the Popo-
vich-Moncrief technique7 was used in 77 catheters.
In 40 (34.5%) patients the cause of transfer to
haemodialysis was access related infection. Global
catheter cumulative survival was 82%, 64% and 50%
at 1, 3, and 5 years respectively. 

Prophylaxis and treatment protocols were followed
according to international recommendations8,9, with
the main ones briefly summarised in Table I. 

External cuff shaving is performed as an out-patient
ambulatory procedure in the PD exchange room under
local anaesthesia (lidocaine 1%). A small incision is
made at the external exit site towards the external
subcutaneous cuff, which is usually easily palpated.
When the external cuff is exteriorised it is then
removed, literally by shaving, with a bistoury or a
shaving blade. Skill is necessary to avoid injuring the
silicone catheter. Second intention cutaneous heal-
ing is left to occur under antibiotics.

� RESULTS

Thirty-five subcutaneous cuff excisions were elec-
tively performed in 33 patients (1 patient had cuff
shaving on three different catheters) with ESI/TI refrac-
tory to conservative management. Patients were 51±13
years old, 18 (51%) male, 27 were on CAPD and 8
were on APD. 

The time interval between the implantation of
the catheter and the ESI averaged 18.4±15.94
months, median 15.4 months. Five (14%) patients
presented associated TI. In 23 cases (65%) the
agents of the refractory ESI were Gram-positive ger-
mens, mainly methicillin susceptible Staphylococ-
cus aureus (60%); Pseudomonas aeruginosa
occurred in 11% and Serratia in the remaining 11%
(Table II).

Cuff shaving was effective in eliminating the infec-
tion in 28 episodes. In the remaining 7 episodes
infection persisted and the catheter was removed.
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Table I

Major ESI prophylactic and treatment procedures

1. S. aureus nasal carriage screening and treatment, preferably before

catheter implantation

2. Pre-operatively antibiotherapy (1 g cefazolin i.v.)

3. Daily care of exit-site with water and soap during the shower, fol-

lowed by 0.9% NaCl solution (avoiding cytotoxic agents in the inter-

nal exit-site)

4. If equivocal ES: topical care with mupirocin ointment 

5. If ESI: Swab culture, topical care and empirical antibiotherapy: cotri-

moxazole 960 mg b.i.d. Modification once culture and sensitivity

results are known 

6. If S. aureus infection with delayed answer to cotrimoxazole: associa-

tion of Riphampicin 600 mg b.i.d

7. If Pseudomonas aeruginosa infection: association of a second anti-

pseudomonic agent such as ceftazidime 1 gr intraperitoneal/day in

the long exchange

8. Antibiotherapy kept until complete ESI resolution ( 2-4 weeks)

9. In ESI/TI refractory to antibiotherapy � SUBCUTANEOUS CUFF SHAVING

Table II

Aetiologic ESI/TI agents and cure rate after peritoneal catheter external

cuff shaving.

ESI/TI Agents n (%)
Cure rate after 
cuff shaving

Methicillin susceptible S. aureus 21 (60 %) 18 (86%)

Methicillin resistent S. aureus 1 (3 %) 1 (100%)

S. epidermidis 1 (3 %) 1 (100%)

Pseudomonas aeruginosa 4 (11 %) 3 (75%)

Serratia 4 (11 %) 3 (75%)

Corynebacterium 2 (6 %) 2 (100%)

P. mirabilis 1 (3 %) 0 (0%)

E. coli 1 (3 %) 0 (0%)
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Cuff shaving successfully treated 87% of Gram+ infec-
tions and 67% of Gram– infections. Figure 1 shows
the common aspect of the exit orifice after success-
ful shaving.

During the shaving procedure accidental ruptures
occurred in 2 catheters, corresponding to a 6% com-
plications rate. It necessitated the urgent revision
of the catheter with a new catheter extension kit
repair. 

The follow-up after successful shaving cases doc-
umented the need for subsequent catheter removal
in 3 patients: 1 due to exteriorisation of internal cuff
(6 months after the procedure), 1 due to delayed
catheter rupture (13 months after shaving), and 1 due
to a new refractory ( 25.7 months after the proce-

dure). Of the remaining 25 patients, 4 are still on
PD without any further ESI. Twenty-one discontinued
the technique for reasons not related to the access.
Shaving allowed extending the time of treatment on
PD for a further 30± 19.8 months.

� DISCUSSION

There are very few publications on the effective-
ness of peritoneal catheter subcutaneous cuff
removal as a rescue treatment for exit-site infection
refractory to medical treatment. Despite this scarci-
ty the technique has been carried out in some cen-
tres with good results, allowing the extension of PD
technique. 

The first description of the procedure was pub-
lished by Nichols and Nolph in 1983, but its effec-
tiveness was not reported. Since then, more recent
studies10-13 have described success rates of 49-88%,
with significantly better results in the ESI caused
by Gram-positive germens. A comparative study car-
ried out in a paediatric population concluded that
shaving allowed saving the catheter and was as effi-
cient as replacing the catheter, when the number
and time interval of new infections were taken into
account14.

In our study, the procedure eliminated the infec-
tion in 80% of the cases, also with significantly supe-
rior results in the Gram-positive infections; 87% cured
versus 67% of Gram-negative infections. 

Our experience demonstrates that the procedure
can be successfully carried out with low risk on an
out-patient basis. It is obviously less invasive than
catheter replacement, even if the peritoneoscopic
method is chosen. It is also less of a psychological
burden for the patient. 

As with any procedure, the operator experience
and skill matters, since there is always a danger of
accidental catheter lesion. 

Timely intervention with cuff extrusion also might
avoid extended antibiotic therapy which brings with
it the risk of fungal peritonitis, a severe and life
threatening complication which can occur after pro-
longed antibiotic treatment15.

Peritoneal catheter subcutaneous cuff removal 

– a rescue treatment for exit-site infection refractory to medical treatment

Figure 1

Common aspect of the exit orifice after successful shaving.
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� CONCLUSIONS

We conclude that cuff shaving procedure is a suc-
cessful rescue therapy for persistent ESI/TI, especial-
ly those due to Gram-positive organisms. It reduces
morbidity and avoids catheter replacement, extend-
ing technique survival.

Conflict of interest statement. None declared.
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