
Titelstijl van model bewerken

One Puncture is Better than Two: a new technique for 
combined PECS I and local anesthetic hydro-dissection 

for TIVAD pocket creation
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TIVAD implant US-guided technique can improve
pain managment and other complications in fragile 

patients?
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Introduction

Long-term venous access devices (LTVADs) are essential 

for reliable and safe administration of repeated intrave-

nous antineoplastic and antimicrobial therapy, total paren-

teral nutrition (PN), blood products, and blood 

samplings.1–3 Guidelines strongly recommend their use 

for preventing venous toxicity by chemotherapy agents 

and for reducing anxiety and discomfort associated to 

repeated venous access.4 First introduced in 1982,5 totally 

implantable venous access devices (TIVADs) are particu-

lar types of LTVAD, which are constituted by a silicon or 

polyurethane central venous catheter (CVC), usually 

inserted in a vein of the supra-/infraclavicular area, and 

then connected—with or without tunneling—to a reser-

voir implanted subcutaneously in the upper thoracic 

region, usually over the pectoral muscle (so-called “chest 

port”); as an alternative option, the catheter may be 
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Abstract

Totally implantable venous access devices, or ports, are essential in the therapeutic management of patients who 

require long-term intermittent intravenous therapy. Totally implantable venous access devices guarantee safe infusion 

of chemotherapy, blood transfusion, parenteral nutrition, as well as repeated blood samples. Minimizing the need for 

frequent vascular access, totally implantable venous access devices also improve the patient’s quality of life. Nonetheless, 

totally implantable venous access devices are not free from complications. Among those, infection is the most relevant, 

affecting patients’ morbidity and mortality—both in the hospital or outpatient setting—and increasing healthcare costs. 

Knowledge of pathogenesis and risk factors of totally implantable venous access device–related infections is crucial 

to prevent this condition by adopting proper insertion bundles and maintenance bundles based on the best available 

evidence. Early diagnosis and prompt treatment of infection are of paramount importance. As a totally implantable 

venous access device–related infection occurs, device removal or a conservative approach should be chosen in treating 

this complication. For both prevention and therapy, antimicrobial lock is a major matter of controversy and a promising 

field for future clinical studies. This article reviews current evidences in terms of epidemiology, pathogenesis and risk 

factors, diagnosis, prevention, and treatment of totally implantable venous access device–related infections.
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Post-operative pain is often underestimated in those
more sensitive to opioids or with comorbidities

WHAT WE DO FOR PAIN IS ENOUGH?



Residual pain after 24 hrs reflects inefficacy of 
simple local anesthetic injections



Ultrasound!

WHAT ARE THE ALTERNATIVES?



PECS blocks were firstly described by
Blanco (et al.) in 2011



PECS I

© Blanco et al. 2011
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PECS II



PECS I and II are nowadays the Gold Standard in chest and
thoracic surgery and an effective alternative in pain

management of TIVAD implants

The results of our meta-analysis also suggest that despite requiring
less opioid, patients in the PECs cohort still reported less postopera-
tive pain than the systemic analgesia only. This is not surprising as
most literatures support the superior analgesic effects of regional
anesthe- sia compared to opioids [8]. However, the inter- study 
difference could indicate that the extent of the therapeutic benefit 
differs considerably between practitioners, so depending on avail-
ability of skilled practitioner it may not be pos- sible to achieve the 
pooled effect size reported here. 



My experience with PECS block for TIVADs

a total of 20 patients were enrolled in this study. Pain was assessed using nrs score (after the procedure and 24 hours later), patients had to express their satisfaction giving a 

grade from 0 to 10. Mean nrs after procedure was 0.7 (standard deviation 0.67) in the group treated with la alone, and 0.5 (sD 0.71) in the Pecs group. after 24 hours, mean nrs

was 1.8 (sD 0.79) in the la group and 0.4 (sD 0.52) in the Pecs group. Performing a t-student to compare the groups, we found a statistically significant difference in terms of 

NRS measured at 24 hours (P=0.0002). On the other hand, patients’ satisfaction was not different between group (mean satisfaction was 9 with a sD of 0.67 in the la group, 

and 9.2 with a sD of 0.79 in the Pecs group; P=0.55), just like nrs after procedure (P=0.53). 

Given the small size of the sample, our results need confirmation with greater studies: on the other hand, those findings can be really interesting to provide adequate pain-

control to those fragile patients, undergoing totally implantable central catheter positioning. 
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Dear Editor,

Talking about total implantable central venous access 

devices (TICVADs), correct positioning of the reservoir is 

imperative.1 Failing to implant it above the pectoral mus-

cle, leaving it in the subcutaneous tissue, increases the risk 

of turning upside down; in addition, the scarce distance 

from the skin layers increases the risk of dermal and epi-

dermal erosion.2

Moreover, subcutaneous placement lets the reservoir 

and the catheter free to move; therefore, risk of damaging 

the tunica intima enhances along with the risk of venous 

thrombosis. Until now, the reservoir pockets have been per-

formed surgically, which does not provides a correct posi-

tioning for certain. We thought of creating the pocket by 

performing an echo-guided hydrodissection with an anes-

thetic solution, which should guarantee the right position-

ing as well as an improvement in postoperative pain, as the 

tissue trauma caused by surgical instruments is avoided.

After making a skin and subcutaneous incision parallel to 

the inferior clavicular edge, the probe is positioned on the 

pectoral region: the transductor short axis should correspond 

to the lower border of the incision. The pectoralis muscle is 

then visualized, with its fascia and overlying tissue layers. 

The injection needle is inserted in in-plane (IP) view through 

the skin incision and visualized on sonography (Figure 1).

Then hydrodissection is made over and along the pecto-

ralis fascia with a solution of ropivacaine 0.5% to create a 

pocket immediately above the muscle with no surgical 

instruments (Figure 2). Port reservoir placement is there-

fore performed.

The procedure has been performed in more than 60 

patients. No complications were reported. We’ve noticed a 

reduction in the average time of device implantation and, 

furthermore, a decrease of postoperative pain complaints. 

This technique is simple, quick to perform and safe, being 

totally ultrasound guided. Timing of procedure is therefore 

decreased, and reservoir placement is correct for certain. 

Use of ultrasounds eliminates short-term complications.3 

The use of an anesthetic solution rather than surgical instru-

ments can reduce post-operative pain which, in some kind 

of patients, can be annoying, especially in fragile ones.

Echo-guided hydrodissection with local 
anesthetic to create a TICVAD pocket
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Figure 1. Visualization of the needle’s tip above the pectoralis 
major.

Figure 2. Subcutaneous pocket immediately above the 
pectoralis major.

Echo-guided hydrodissection with an
anesthetic solution of ropivacaine 0,5 % over 

and along the pectoralis fascia with no surgical
instruments

My experience with ultrasounds for TIVADs



Better pocket placement
is

better pain management !

WHY WE DO THAT?
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ADVANTAGES

• More accurate port reservoir position

• Reduced time for implant

• Reduced risk of tunica intima’s damages

• Reduced risk of venous thrombosis

• Reduced post-operative pain complaints, especially in fragile 
patients



Can we combine in a single shot both procedures: 
PECS I and US-guided pocket creation?
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To the editor,

Total implantable central venous access devices 

(TIVADs) implantation is a common procedure for onco-

logical patients, and it is usually carried out under local 

anesthesia. Unfortunately, this anesthetic technique is 

often unreliable and do not fully cover procedural and post 

procedural residual pain, which could affect quality of life, 

especially in fragile and debilitated patients. Recent stud-

ies have confirmed presence of pain at 24 h after the proce-

dure, even if it is uncertain if the pain could be caused by 

procedural errors (such as stitches passing through the fas-

cia or similar).1

Pectoral nerves (PECS) blocks are relatively new ultra-

sound guided plane blocks described by Blanco,2 which 

have been proved to be efficient in controlling intra and 

post procedural pain for patients undergoing port implan-

tation.3,4 In fact, placing local anesthetic (LA) between the 

muscular fascia in the very proximity of the nerves, could 

assure a long-lasting analgesic effect, guaranteeing good 

control of pain in the crucial hours after the procedure. In 

procedures which involve the pectoral muscles, the PECS1 

block is indicated, which consist in an injection between 

pectorals major and minor, aiming the medial and lateral 

pectoral nerves. Block duration can last approximately 

24–36 h. Possible side effects of this block could be hema-

toma, puncture of the pleura, and systemic toxicity.

In a recent work, we described the importance of 

implanting the reservoir of the catheter in the correct posi-

tion, just above the pectoral muscle, and how this could be 

done without mistake with an ultrasound guided hydro-

dissection with LA.5 The injection of LA, in fact, can be 

used to create the pocket in the correct position, guarantee-

ing good control of the pain associated to the procedure.

In our institution, we tried to understand if it would be 

possible to combine these two injections using a single 

puncture, further reducing patient pain and discomfort and 

potential complications.

We obtained informed consent in two consecutive 

female patients, 67 and 71 years old, both affected by 

breast cancer, ASA II, who needed TIVAD implantation 

for chemotherapy. After monitoring vital parameters and 

placing an intravenous peripheral access, we placed the 

ultrasound probe medially to the deltopectoral groove and 

we performed PECS1 block with a 50 mm 22 gauge echo-

genic needle between the minor and the major pectoral 

muscles, injecting 20 ml of ropivacaine 0.375% (a total 

dose of 75 mg), aiming to block the medial and lateral pec-

toral nerves. After the block, we retrieved the needle reach-

ing the fascia over the pectoral major, and, thanks to the 

US guide, hydro-dissection was made with a 10 ml solu-

tion of ropivacaine 0.5% (50 mg) to create a pocket imme-

diately above the muscle (Figure 1). Then, the right axillary 

vein was approached with a short axis—in plane tech-

nique, the catheter was placed (implantable power port, 

BARD—5 French), and the reservoir was positioned in the 

pocket, without any complication. Procedural pain was 

under 2 (NRS 0–10 scale) for both patients. Pain at 4, 8, 

12, and 48 h was always < 2 for both patients. No compli-

cations were reported.

This new single puncture technique seems to be effec-

tive in guaranteeing good control of pain and discomfort 

for TIVAD implantation. Studies over consistent number 
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Yes, we can!



Procedure: key points

• Ultrasound linear probe placed
medially to the deltopectoral
groove

• PECS1 block performed w/50 mm 
22 G echo-genic needle

• 20ml of ropivacaine 0.375% (total
dose: 75 mg) © Blanco et al. 2011



Procedure: Key points 

• US guided hydro-dissection with a 
10ml of ropivacaine 0.5% (50 mg) to
create a pocket immediately above
the muscle

• Catheter Insertion in the right axillary
vein (Implantable Power Port, BARD—
5 Fr) 

• Reservoir’s placement
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Pain evaluation

• Procedural pain under 2 by both patients (NRS 0-10 scale)

• Pain at 4, 8, 12, 48 hrs always <2 for both patients



Advantages

• Single procedure

• Even more accurate port reservoir placement

• Even more reduced time for implant

• Even more reduced post-operative pain complaints



THANK YOU


