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Abstract
Background: Achieving a reliable venous access in a particular subset of patients and/or in emergency settings can be
challenging and time-consuming. Furthermore, many hospitalized patients do not meet the criteria for central venous
catheter positioning, unless an upgrade of the treatment is further needed. The mini-midline catheter has already showed
to be reliable and safe as a stand-alone device, since it is easily and rapidly inserted and can indwell up to 1 month.
Methods: In this further case series, we retrospectively evaluated data from 63 patients where a previously inserted
mini-midline catheter was upgraded to a central venous catheter (the devices inserted in the arm replaced by peripherally
inserted central catheter and others inserted “off-label” in the internal jugular replaced by single lumen centrally inserted
central catheter), being used as introducer for the Seldinger guidewire.
Results: The guidewire replacement was been made even early (after 1 day) or late (more than 10 days), usually following
a need for an upgrade in treatment. No early or late complications were reported.
Conclusion: According to the preliminary data we collected, this converting procedure seems to be feasible and riskfree, since neither infectious nor thrombotic complications were reported.
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Background
The lack of venous asset in patients who are frequently
hospitalized, obese, or underweight is a common problem
in ordinary wards as well as in intensive care units
(ICUs).1–3 This clinical feature is called difficult venous
access (DIVA), defined as a clinical condition in which
several attempts are expected or required to obtain and
maintain peripheral venous access.4 The ideal solution in
these patients is often the positioning of a peripheral
venous access device via ultrasound guidance (such as a
mini-midline).
In addition, it is known that a considerable proportion
of patients will require a treatment upgrade (even for

limited periods). According to the principles of proper
planning of vascular access,5 this could often imply the
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need for a switch from peripheral venous devices (minimidline and midline) to central venous catheters type
CICC (centrally inserted central catheter) or PICC (peripherally inserted central catheter).
The CICC and PICC insertion procedures are well codified and require trained personnel;6 in particular, in the last
decade, there has been a progressive increase in PICCs,7
which can be used for all the CICC indications (parenteral
nutrition, chemotherapy, and long-term antibiotic therapy)
but with less invasiveness.8–12 However, the PICC and
CICC insertion is associated with logistical difficulties and
the likely occurrence of complications.13–16
We started using the mini-midline catheters in 2015 following the experience of Teismann et al.17 who in 2013
published about the “easy IJ” using standard peripheral
catheters to achieve internal jugular vein (IJV) access.
In our institution, mini-midline catheters18 are commonly inserted both in the ordinary wards and in the ICUs
and sub-ICUs. The placement of these devices (mini-midlines “off-label” in the IJV or in the vein of the arms) is
especially indicated in patients with DIVA and in those who
are expected to need venous access for prolonged periods.
One possible advantage of this device lies in the possibility of using it for the positioning of CICC and PICC
without resorting to new venipuncture but replacing on a
guidewire (Seldinger technique) this peripheral route with
a central route. In this retrospective study, we evaluated
the feasibility and safety of this maneuver.

Methods
From June 2015 and March 2018, we collected retrospectively data from all patients in whom the placement of
CICC and PICC had occurred by replacement on a guidewire through a previously inserted mini-midline (JLB®
catheter; DeltaMed, Inc., Somerset, NJ, USA, only type of
mini-midline used on the study). The patients were afferent to three different operative units: (a) intensive internal
medicine of the Policlinico Hospital in Modena, (b) ICU
of the new Sant’Agostino Estense Civil Hospital in
Modena, and (c) emergency department of the new
Sant’Agostino Estense Civil Hospital in Modena.
The initial insertion of the mini-midline device, by
ultrasound-guided venipuncture of the IJV or basilic vein,
was carried out by physicians and nurses specifically
trained in this maneuver.
The mini-midline positioning technique involves use
aseptic technique; after ultrasound exploration of the neck
or the arm, we applied chlorhexidine 2% alcoholic solution, sterile gloves, and sterile ultrasound cover probe of a
similar device. To position mini-midline, we used direct
technique venipuncture (cannulation of the IJV in the
neck—with an out-of-plane or in-plane technique—or the
basilic vein to the arm—always with out-of-plane technique) as for standard peripheral cannula. The cannulation
of the vein is confirmed by direct blood aspiration and
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direct ultrasound visualization of the catheter within the
vein. The catheter is then fixed to the skin by sterile sutureless devices and/or transparent semipermeable membranes. At the end of the procedure, a further ultrasound
check is performed to rule out early local complications
(e.g. pneumothorax after jugular puncture or local
hematomas).
The decision to initially place a mini-midline was dictated by the need to place venous access in emergency setting, as it was impossible to find other accesses and there
were no criteria for CICC or PICC positioning at that time.
The placement of a central venous catheter by minimidline catheter-guided replacement was performed by
doctors or nurses at the relative operating units. The reasons were always established by the occurrence of changes
in therapy that required an upgrade to a central venous
access device.
Initially, the guide replacement maneuver involved an
ultrasound check of the vessel using a high-frequency linear probe, to rule out the presence of in situ venous thrombosis. Subsequently, for the over-the-wire procedure, a full
sterile technique using sterile field, glows gloves, cap,
mask as for usual central venous catheterization was necessary. Using chlorhexidine 2% alcoholic solution, we
cleaned and disinfected the exit site and the device before
removing the anti-reflux cap a full sterile technique, sterile
field, gloves, cap, and mask was necessary as for usual
central venous catheterization. We cleaned and disinfected
the exit site and the device before removing the anti-reflux
cap, using chlorhexidine 2% alcoholic solution. The
maneuver, therefore, included the insertion of the guidewire in the mini-midline catheter, typically using 0.035″ J
guides in the case of CICCs and straight guides but with a
“floppy straight tip” of 0.018″ in the case of PICCs; once
the mini-midline catheter is removed, the guidewire was
used to position the new device. Tip confirmation in all
cases of this study was confirmed using chest X-ray as for
CICC and PICC.
All the PICCs and CICCs were fixed by sutureless
devices (no catheter was fixed with stitches) and the site
covered with a transparent semipermeable membrane. We
used multiple brands 7Fr 20-cm polyurethane multi-lumen
central vascular catheter and 4Fr single-lumen polyurethane PICCs.
The primary outcomes were feasibility and safety of
central venous catheter placement by mini-midline catheter-guided replacement; secondary outcome was late
thrombotic or infectious complications. The ethical committee approval was obtained.

Results
We collected retrospectively data from 63 patients in
whom the central venous catheter was placed by replacement through a mini-midline catheter: 36 CICCs and 27
PICCs were positioned (Table 1).
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access with central insertion (CICC). However, this choice
brings several problems: (a) often, a central device is not
strictly indicated and could be configured as an “overtreatment” whose invasiveness is not justified by clinical needs;
(b) trained personnel specifically trained in CICC placement may be missing; (c) emergency settings may not be
compatible with the time required for the placement of a
CICC.
Moreover, the placement of a PICC—even if less invasive than a CICC—is never advisable in urgency, in addition to having even longer implementation times.
This study, despite all limitations of small sample size
and retrospectivity and “off-label” use of mini-midline
catheters with internal jugular incannulation, offers a solution that satisfies the condition of emergency venous
access positioning, through a safe and relatively simple
maneuver. At the same time, mini-midline catheters have
the advantage of great safety and reliability even for the
subsequent positioning of a central venous catheter by
guide replacement.
The placement of a CICC or a PICC by mini-midline
catheter-guided replacement is subjected to some important precautions:

The positioned mini-midline catheters had a caliber of
16G (n = 16), 17G (n = 22), or 18G (n = 25) and a length of
6 cm (n = 4), 7 cm (n = 52), or 8 cm (n = 7) (Table 2).
All of the positioned CICCs were 7Fr multi-lumen
catheters given the acute situation, while the positioned
PICCs were 4Fr. The indwelling time of the mini-midline
catheter in the IJV before the CICC replacement was
between 24 and 192 h with an average of 93.3 h and a
median of 96 h. The replacement of the mini-midline catheter with a PICC was instead carried out after a time
between 48 and 240 h with an average of 143.1 h and a
median of 144 h.
No complications were reported, neither during the
insertion of CICC nor during the insertion of PICC. The
CICCs remained in situ for a time between 7 and 16 days
(average 242 h, median 240 h).
The PICCs instead remained in situ for 30–115 days
(average 70.96 days, median 69 days). No late complications occurred in either group; in particular, there were no
cases of infection or thrombosis. The maneuver was performed in patients of both sexes (female: n = 34); the average age was 75.7 (73.2 years in the CICC group and
79 years in the PICC group).

•• A guided replacement will be contraindicated in the
presence of a suspected or diagnosed infection associated with the mini-midline catheter. For example,
the presence of a grade 2 inflammation according to
the Visual Exit Score19 is a contraindication.
•• An ultrasound examination must be performed to
rule out a thrombosis associated with the mini-midline catheter, since this also involves a contraindication to the switch to central venous catheter.
•• As recommended by the Centers for Disease
Control and Prevention (CDC) guidelines,20 the
guidewire replacement requires, immediately after
the insertion of the guidewire and the removal of
the mini-midline catheter, a new skin disinfection
with 2% chlorhexidine around the guide, the change
of the operator’s sterile gloves, and the resuming of
the maneuver with maximum barrier precautions.

Discussion
In patients who lack venous asset and need to place venous
access in urgency/emergency setting, if there is no need for
central access, the choices available are very limited. The
most frequent option is the positioning of central venous
Table 1. Sex and mean age of the patient.
Type of device
replace

Male (n)

Mean
age

Women (n)

Mean
age (aa)

CICC
PICC
Total

17
12
29

72.9
76.6
74.4

19
15
34

73.5
81.1
76.9

CICC: centrally inserted central catheter; PICC: peripherally inserted
central catheter.

Table 2. Insertion site, insertion time, and mini-midline device features.
The first type of
device positioned

Side of insertion
(n)

Mean time of
insertion (s)

Diameter
(n)

Length of the
catheter (n)

JLB®

Right internal
jugular vein (36)

330

5Fr (16)

__________

4.4Fr (22)

6 cm (2)
7 cm (12)
8 cm ( 2)
6 cm (2)
7 cm (17)
8 cm (3)
7 cm (23)
8 cm (2)

_____________
Basilic vein (27)

361.2
3.8Fr (25)

4
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If these precautions are adopted, as demonstrated by our
experience, the risk of thrombotic or infectious complications for CICC and PICC positioned with this technique is
almost nil.

7.

8.

Conclusion
Our experience suggests that the transition from mini-midline catheters to CICC and to PICC is a feasible, simple,
and safe procedure, even in relatively elderly patients.
It is, therefore, possible to convert peripheral venous
access into central venous access without the need for new
venipuncture, with a large margin of safety: the absence of
infections affecting the PICCs and CICCs positioned in
this way is an indicator of maneuver’s safety.
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