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Introduction:

Intravenous access is one of the most commonly performed technical
procedures in hospitals; 70-80% of all hospitalized patients require a
peripheral intravenous catheter and it becomes mandatory for all patients who
undergo surgery. Establishing a peripheral vascular access (PVA) may be
difficult, even for highly qualified medical staff. This can be frustrating for both
the medical staff and the patient, who experiences pain and discomfort, and
it's the cause of delayed patient management, increasing the cost of the
recovery and increasing the risk of adverse events, such as nerve damage,
paresthesia, hematoma and arterial puncture.

Unfortunately, it is hard to know in advance which patients could have difficult
peripheral vascular access, thus a decisional algorithm based on the
expected difficulty would be useful to guide the decision-making. For this
purpose, the use of a scale that predicts the expected difficulty should be
mandatory.

Method:

This is an observational study conducted between September 2015 and April
2016 in surgical theatre at the University Hospital Foundation [.R.C.C.S.
Policlinico San Matteo, Pavia.

All patients were eligible, patients who already had a peripheral vascular
access were excluded.

The primary outcome variable was the identification of parameters that could
detect difficult PVA in advance; we define “difficult venous access” the case in
which more than three attempts were necessary to obtain a PVA.

The following data were collected:

* sex, age, type of surgery and belonging department

* previous known difficulty in venous access, venous pathology,
peripheral neuropathies, presence of AVF, coagulopathies, obesity,
smoke, cutaneous/dermatological disease, agitation, previous
infusion of chemotherapy agents, drug abuse



* signs of previous venipuncture, phlebitis or extravasations

* availability of both side of the body

* presence of a long-term vascular device

* role of the operator, number of attempts, time required to obtain a
stable access (more or less 10 minutes), need to refer to another
operator, need to resort to echography, location

* elective vs. urgent procedure

* need to position a central venous catheter.

Results

Data from 1006 (422 male and 578 female) were collected, than they were
divide into two subsets, the first to create the scale, the second to evaluate it.

Data from the first subset was analyzed and variables with clinical meaning
were selected and evaluated having association with failed PVA.

Then a multivariate analysis was made to select variables associated with
difficulties in gaining PVA.

Eight risks factors were selected: history of previous difficult PVA, vascular
depletion, coagulative disturbance, neurovascular disease, clinical
examination, vein evaluation, over-weight and availability of one side only.

Each parameter has a different score in the scale, as it follows:

Parameter Score
History 3
Depletion 2
Coagulation 1

Neurovascular
disease

Clinical examination 1

Vein evaluation 2
Over-weight 1
Laterality 1

The scale, with a score range from 0 to 12, has been then validated in the
second subset, and a score of 8 maximize specificity (95,83%) and sensibility
(90,28%). The ROC curve in the validation subset had AUC=0,94 (see figure).
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Discussion

This scale has 8 variables differently weighed by their pondered statistical
value, it is a useful tool to be taken into account during pre-surgical interview,
to avoid failure, to be sure of a stable and optimized peripheral vascular
access, minimizing pain and discomfort.

The optimization of patients’ management will be reached implementing
operative protocol, thus the score of the scale could help the clinician in
choosing the best strategy in advance. In fact, it could be possible to call for
expert staff or to use echography for the patients with a score greater than 8,
eventually reducing the pain and discomfort of multiple attempts.



