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ABSTRACT

Background & objective: Renal failure patients often need hemodialysis to optimize the deranged fluid and
electrolyte balance in their blood. It involves drawing patients’ venous blood, route it through the hemodialysis (HD)
machine and pump it back into the blood circulation. Frequent HD is conveniently performed through large bore,
double lumen catheters and to prevent infection it is tunneled for a few centimeters. We conducted this retrograde
study to determine the frequency of complications of tunneled permacath insertions in patients with end stage renal
disease (ESRD) undergoing hemodialysis in our tertiary hospital

Methodology: This retrograde descriptive study was conducted at Department of Anesthesiology, Fauji Foundation
Hospital, Rawalpindi. from 1st Jan, 2019 — 1st Jan 2023. We searched and included data from the patient records of
804 patients in whom permacath was inserted for hemodialysis under ultrasound guidance and follow-up was done
for 8 weeks. Data was retrieved and stored on a Performa and was analyzed on SPSS version 16.

Results: Out of 812 permanent catheters passed in 804 patients, 19% had complications. The most common
complication was catheter thrombosis (8%), followed by local site bleeding (5%), infection (3%), arterial prick (2%)
and hematoma formation (1%).

Conclusion: Tunneled permacath central venous catheter can be used in patients undergoing hemodialysis until
maturation of arteriovenous fistula. It is quite a safe procedure under ultrasound guidance, but strict vigilance is
required to prevent short-term and long-term complications.
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a constant problem.? Therefore dialysis is required to
1. INTRODUCTION reduce  mortality,  which  primarily  includes
hemodialysis.? Vascular access is of prime importance in
patients with ESRD undergoing hemodialysis. There are
three different ways of vascular access, Autogenous
Arteriovenous fistula (AVF) being the primary access,
but requires a time of 4-6 weeks to mature.® Prosthetic
Avrteriovenous Grafts (AVG), although not preferred as

A considerable number of people in our community are
suffering from end stage renal disease (ESRD).! Despite
the fact that renal transplant is the primary choice of
treatment in patients with ESRD, non-availability of
organ donors and suppression of immune system remain
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primary vascular access due to graft thrombosis, can be
cannulated within 2-3 weeks. However, AVF and AVG
are not indicated in patients with severe heart failure,
chronic respiratory failure and respiratory steal
syndrome.

Tunneled and non-tunneled double lumen central venous
catheters (CVC) are used in patients requiring immediate
vascular access for hemodialysis or those having
contraindications to AVF.*S Tunneled catheters have
lower rate of complications (e.g. malfunction,
thrombosis and infection) as compared to non-tunneled
catheters, hence they are more useful, especially when
required for more than one month.

Right internal jugular vein is the preferred site due to its
ease of cannulation and reduced risk of complications,5’
followed by left internal jugular vein, femoral vein and
subclavian vein. Use of real-time Ultrasonography
increases the success rate of venous puncture and
reduces risk of arterial puncture.81° Furthermore, with
fluoroscopic guidance location of catheter tip can be
confirmed.!

There is limited data available on placement of
permacath insertions in our country. We aimed to
document the success rate, immediate and delayed
complications of ultrasound and fluoroscopy-guided
tunneled catheters in our tertiary hospital.

2. METHODOLOGY

After approval from the hospital ethical committee, a
retrospective descriptive study was conducted at Fauji
Foundation Hospital, Rawalpindi from January 01, 2019
to January 01, 2023. A total of 812 permacaths were
placed in 804 patients with ESRD, requiring
hemodialysis. Patients with coagulopathy (INR > 1.5)
and thrombocytopenia (platelet count < 50,000/uL) were
excluded from the study.

All catheters were inserted by trained senior
postgraduate trainee anesthesiology under supervision of
consultant anesthesiologist, in operating room, using
sterile techniques. A standard technique was adopted for
every patient. Coagulation profile were checked before
the procedure, including the prothrombin time, partial
thromboplastin time. INR and platelet count. After
applying standard monitoring i.e., pulse oximeter, non-
invasive blood pressure, 3 lead ECG, patients were
placed in supine position, exposed, scrubbed and draped.
I’V midazolam 0.02 mg/kg was be given for
intraoperative sedation, with inj. ceftriaxone 1gm I/V as
antibiotic prophylaxis.

Real time ultrasonography was used in all cases to verify
the patency of the central veins, to mark an appropriate
puncture site, introduce needle in to central vein and to
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advance J wire up to junction of SVC and right atrium.
Tunnel was made and the catheter was passed through
the tunnel. Venotomy site was dilated, peel away sheath
was placed and catheter was passed through peel away
sheath. Adequate flow was assessed through both ports
and catheter hubs

were flushed with inj. TauroLock™., Fluoroscope
imaging was used to confirm the correct location of
catheter tip in all cases. (Figure 1).

WC: 1600

Figure 1: Confirmation of position of catheter via
fluoroscopy

All patients were observed for one hour in recovery
room for any early complications. Follow-up was done
after four and eight weeks to analyze early and late
complications.

Data analysis

After collection, all data was entered and analyzed using
SPSS Version 16. Mean and SD were calculated for
quantitative variables i.e., age, mean arterial pressure,
and dose of midazolam. Frequency and percentages were
calculated for qualitative variables i.e., gender, presence
of vomiting, nausea and respiratory complications.

3. RESULTS

Data of all patients undergone permacath insertion
during the study period was retrieved from the patient
records. Out of a total of 804 patients, there were 635
(79%) females and 169 (21%) males establishing a
female predominance. The mean age of the patients was
45+ 12.74 y (Table 1).
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Table 1: Demographic and laboratory data of
the patients (n = 804)

Parameters N (%)

Sex Male 169 (21)
Female 635 (79)

Age (y) Mean age 45+ 12.74
Above 45 458 (57)
Below 45 346 (43)

Reason for Hemodialysis 804 (100)

Catheterization

Laboratory investigations

PT (sec) Normal (10.8) 458 (57)
10.9-11.5 141 (18)
11.6-13 153 (19)
>13 52 (6)
APTT (sec) Normal (27.1) 497 (62)
27.2-30 115 (14)
31-35 1039 (13)
35 89 (11)
INR Normal (1) 458 (57)
1.1-1.2 294 (37)
1.3-15 52 (6)
>1.5 0 (0)
Serum Normal (3.3-5) 483 (60)
Potassium 5.1-5.5 306 (38)
(mEa/L) 5.6-5.7 15 (2)
>5.7 0 (0)
Creatinine Normal (60-120) 13 (2)
(umoliL) 121-200 8 (1)
201-300 92 (11)
>300 690 (86)
S. Urea (mmol/L) Normal (3.3-8.3) 26 (3)
8.4-12 154 (19)
12.1-150 154 (19)
>15 471 (59)

In 90% of the cases, venous access was established in
first attempt. In the remaining 10% the venous access
was made in second attempt within the same session.

Figure 2: Complications associated with

permacath insertion

Complications Number of patients

Catheter thrombosis 64 (8%)
Local site Bleeding 40 (5%)
Infection 24 (3%)
Arterial Puncture 16 (2%)
Hematoma 8 (1%)
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The right internal jugular vein was accessed in 78%
while 20% catheters were placed through the left internal
jugular vein and the remaining 2% were placed in right
femoral vein. Sites other than right 1JV were chosen in
cases which had contraindications to placement in right
13V, such as, thrombosed right 1JV (5%), right sided
AVF (12%), infection at the right side of neck (3%) and
arterial puncture in attempt to catheterize right 1V (2%).
There were no immediate complications like vomiting,
nausea, respiratory complications.

The percentage of complications is depicted as Figure 1.
It shows that arterial thrombosis was the most common
(42%) and the hematoma formation was the least
common (5%) complication of the total of 152 (19%)
patients who developed complications.

Frequency of complications

= Catheter thrombosis = Local site Bleeding
Infection Arterial Puncture

m Hematoma

Figure 1: Frequency of complications associated with
permacath insertion

All the patients were followed-up after 4 and 8 weeks.
Out of 804 procedures, 152 (19%) had complications. In
16 (2%) patients, there was accidental common carotid
artery puncture. The needle was removed immediately in
these cases and catheter was placed at an alternate site.
However, in 8 (1%) cases a small hematoma developed,
compression was applied, and the hematoma resolved on
the follow-up scan (Table 2).

In 40 (5%) patients local site bleeding was seen, that
resolved within 10 min of manual compression.

Thrombosis in the catheter was noted in 64 (8%)
patients, presented with Inability to perform
hemodialysis within one month of placement of the
catheter. In all these patients, we used heparinized saline
to open the catheter; the trial was successful in 3%
patients while in 5% patients, the patency of the catheter
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could not be established, so they had to be replaced by
catheterization at left I1JV. Twenty-four patients
presented with pain, fever, redness, and pus discharge at
the site of catheter insertion within 4 weeks. Antibiotics
were given to all patients and catheters were removed to
be re-inserted in left 1V later on.

4. DISCUSSION

Although arteriovenous fistula is the primary mode of
vascular access for hemodialysis, but for immediate
access tunneled and non-tunneled venous catheters are
used.’? Non-tunneled venous catheters were most
commonly used in our set up due to easy availability, low
cost and lack of expertise. However these non-tunneled
catheters are associated with high risk of infection and
increased chances of dislodgement.'* Therefore we
started placing tunneled venous catheter in our operating
rooms, using strict aseptic measures.

The success rate of catheter insertion in our study was
100%, which was comparable to other studies which
used real time ultrasonography,'* 90% of the venous
access was established at first attempt, while the
remaining 10% was done at second attempt within the
same session. The rate of arterial puncture in our study
came out to be 2%, as compared to 7% reported by Zeki
Ayedin et al.?®

Several studies have shown that late complications,
particularly  infection and thrombosis, remain
problematic and can lead to catheter dysfunction and
significant morbidity .64

In our study most common complication seen was
catheter thrombosis (8%) leading to removal and re-
insertion of catheter at the alternative sites. Local site
bleeding was seen in 5% of cases that settled with
manual compression, none of the patients required any
further management. This was comparable to the results
shown in a study carried out at SQUH showing mild
hemorrhage in 5.4% of procedures.

Our infection rate came out to be 3% which was much
lower as compared to a study carried out by Hyder et al.
who reported an infection rate of 13%.% Our low rate
could be attributable to better aseptic conditions
available in the OR.

During the first six months of our study a total of 60
tunneled catheters were placed. Among the reasons of
catheter failure, catheter thrombosis was the commonest
(8%), followed by infection (2%).

5. CONCLUSION

Tunneled permanent central venous catheter (permacath)
can be safely inserted under ultrasound guidance in
patients undergoing multiple sessions of hemodialysis
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due to end stage renal failure until arteriovenous fistula
is made and gets mature.
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