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Rodents are frequently used animal models in biomedical research. Catheterisation of a blood
vessel in the tail is often performed to enable intravascular access for administration of drugs,
fluid or blood sampling. Many experimenters employ a “Minasian tourniquet” to dilate the vas-
culature in the tail in order to ease catheterisation. Certain experiments, e.g. those that employ
preclinical imaging techniques, require relatively long catheter-tubing (~0.5 to 2 meters) to
reach the rodent inside the scanner. Following catheter insertion, great care must be taken to
carefully guide the loop of the tourniquet back along the entire length of the catheter. To min-
imise the risk of withdrawing the catheter accidentally during this step, a simple detachable
tourniquet was created. This tourniquet can be removed completely and does not require care-
ful guiding of the tourniquet-loop back along the catheter.

Rodent species are widespread animal models in
various fields of basic and translational biomedical
research. Intravascular access for sampling blood,
administration of anaesthetics or pharmaceuticals,
and for minimal invasive preclinical imaging stud-
ies with contrast agents and/or tracers (Cunha et al.
2014), is a relatively common prerequisite for many
rodent studies. In rodents, blood vessels in the tail
are particularly useful sites for vascular access. This
is because the tail is relatively easy to access and it is
spaced apart from the body’s internal organs, which
is especially convenient and relevant for isotope
imaging to minimise potential spill-over effects of
tracer from the injection site onto the imaging-signal
from the organ of interest (Alstrup et al. 2018).

It is vital during the catheterisation process that
the experimenter precisely localises the major veins
(lateral or dorsal) before insertion of the needle/cath-
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eter, a procedure that requires both skill and expe-
rience (Groman and Reinhardt 2004). To make this
easier experimenters often use different techniques
to enhance the tail vessels. These include warming
the tail under a heating lamp or immersing the tail
in lukewarm water. However, a rubber band, piece of
string or a simple tourniquet placed around the tail-
base, which will raise the blood pressure and there-
fore distend the veins (Weiss et al. 2000), is probably
one of the most effective and therefore widespread
methods to aid rodent tail catheterisation.

A simple tourniquet, devised for venepunc-
ture by Harvey Minasian (1980), is a very helpful
and widely used tool for tail vein catheterisation in
rodents. The Minasian tourniquet (MT) is designed
from ubiquitously available and cheap standard lab-
oratory components: a syringe and a piece of suture/
thread. The MT is very easy to use but for studies uti-
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lising longer catheter tubing, e.g. preclinical imaging
studies where relatively long catheter tubing (> 0.5
to several meters) is typically needed to reach the
animal inside the scanner, the MT has one critical
disadvantage: once the catheter is fitted it is obligato-
ry to guide the loop of the MT along the entire length
of the catheter tube. This increases the risk of acci-
dentally pulling out the catheter.

Here I describe a simple modification to the MT,
allowing safe, fast and full detachment/removal of
the “detachable tourniquet” (DT) which eliminates
the need to guide the tourniquet-loop along the cath-
eter tube.

A DT can be constructed solely from cheap stand-
ard laboratory materials (Figure 1A). The plunger
of a standard 1.0 mL plastic syringe was complete-
ly retracted from the syringe barrel. A thread (e.g.
a piece of thick suture) was cut at a length approx-
imately equal to the length of the plunger (Figure
1A). A hole was pierced in the plunger’s rubber seal
with an injection needle and one end of the thread
was pulled through the hole and tied to the tip of
the plunger; ideally using a knot that tightens under
load (e.g. a slipknot as displayed in Figure 1a). The

loose end of the suture was then guided through the
syringe’s opening/tip as the plunger was reinserted
into the syringe barrel. A fastener-ring, which is used
to fasten the thread during DT employment, can be
easily constructed from various standard laboratory
materials (see details in the legend of Figure 1B-F).

The DT is employed in the following order:

1) The loose end of the thread is threaded through
the fastener-ring, around the tail and back
around the fastener-ring, which is then used to
squeeze the thread tightly against the tip of the
syringe (Figure 1G; Figure 2A)

2) 'The plunger is gently retracted to carefully raise
the tension of the thread around the tail before
inserting the intravascular catheter according to
procedures described in detail elsewhere (Weiss
et al. 2000). The friction of the rubber seal
against the syringe barrel will maintain thread
tension during the procedure.

3) Complete detachment of the tourniquet can be
achieved by pressing the plunger back into the
syringe barrel and then removing the fasten-
er-ring from the syringe-tip (Figure 2B-C)

4) The thread can be safely diverted away from
inserted catheter and tail, which allows safe
removal of the DT (Figure 2C).
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Figure 1. The DT and some useful standard laboratory materials for its construction. A) The thread is tied to the plunger

using a slipknot that tightens under load (a) and threaded through the pierced rubber seal of the plunger. B-F) A fastener-

ring (FR) can be constructed from e.g. B) the tip of an injection needle, C) a piece of a pipette-tip cut to appropriate

dimensions, D) the opening of a syringe-tip compatible container, E) a piece of tubing with an inner diameter of ~4 mm,

and/or F) the cap of a three-way stopcock after using a sharp 5.5 mm drill to create a hole. G) The fastener-ring is used to

squeeze the thread against the syringe-tip, providing enough friction to withstand the pull of the carefully retracted plunger,

which tightens the thread around the rodent tail (a 5 mm diameter silicone tube was used to simulate the tail of a rodent).
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Figure 2. The DT can be fully detached from the inserted catheter and rodent tail by: A) releasing the tension of the thread

by pressing the plunger fully into the barrel, B) removing the fastener-ring from the syringe-tip, which C) completely

releases the thread from the tail (a 5 mm diameter silicone tube was used to simulate the tail of a rodent).

Results and Discussion

The detachable tourniquet was constructed using
ubiquitously available standard laboratory materials
and simple tools providing no additional production
costs. The standard laboratory components used in
this description need not be strictly followed but may
serve as inspiration.

The MT is supposedly used successfully in lab-
oratories worldwide (interference from the author’s
personal communication with preclinical imag-
ing-researchers of various nationalities). No formal
data on the DT’s performance and safety were sys-
tematically collected because the DT is produced by a
simple modification to the MT, which does not affect
its way of providing tension to the tail. There have
been no reported accidents or otherwise unwant-
ed effects during or following the use of the DT in
approximately 50 cases known to the author. Remov-
ing the tourniquet after catheterisation is more com-
plicated with the MT compared to the DT. Therefore,
the described DT may, compared to the MT, lower
the risk of accidental withdrawal of an inserted cath-
eter and potentially ultimately reduce the number of
experimental rodents needed.

Conclusion

Studies with model animals should follow the 3R’s:
replacement, reduction and refinement (Russell and
Burch 1959, Baumans 2004). The proposed DT-de-
sign fulfils the two later R’s of this ethical principle.
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