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LETTER TO THE EDITOR

Introduction of a reasonable
manner for injection studies
using cadavers
Dear Editor,
There has been a growing interest in the actual spreadability
of the injected drugs through novel and diverse modalities,
such as the erector spinae plane block, quadratus lumborum
block, and serratus plane block, etc. used for pain relief.
For evaluation of the actual spread of the injectant, imaging techniques such as X-ray, computed tomography, and
magnetic resonance imaging with contrast agents have been
utilized traditionally.
Recently, the ultrasound has been recognized as more
reliable than other devices for precisely guiding the needle
tip to the targeted structure for injection or nerve blockade.
Thus, it has been applied to a number of cadaveric studies for estimating the spreadability of the injection using
solutions blended with dyes. In these studies, the stabbing feeling associated with the needle, injection speed,
and absorption of drugs, etc. may show variable results in
different conditions between cadavers and living patients.
In addition, the viscosity of the injected solution may also
affect their ﬁnal results. Therefore, the results are different
from the actual clinical practice.
In the previous cadaveric studies, diverse solutions have
been utilized for the injection: a solution mixed with
0.9% normal saline, methylene blue, and gadopentetate
dimeglumine,1 a mixture with distilled water, latex, and
green colored dye,2 a mixture with 0.5% methylene blue,
latex, and black colored ink,3 and a mixture with 0.5%
methylcellulose and India ink.4 However, these solutions
have some limitations, such as leakage and stickiness associated with the dissection, and some of these materials are
likely to be expensive. For overcoming these limitations,
some previous studies recommended gelatin as an option.5

Figure 1

Gelatin is a derived protein obtained from collagen, a natural protein, characterized by dissolving above a certain
temperature (37 ◦ C) and re-coagulating when cooled. The
shape of gelatin can be maintained after its spread, which
is the reason why gelatin is suitable for estimating the distribution and volume of the injected solution. However, the
detailed description about formulating the solution using
gelatin or the process of injecting is lacking in the previous
studies. Thus, we would like to introduce the actual processes of manufacturing and injecting the solution used in
our laboratory, which are as follows.
Preparation:
Gelatin (available regardless of any brand) / Tap water /
Blue colored ink (any brand) / 80-mm × 20G echogenic Tuohy
needle (any brand) / Syringe (adequate volume for study) /
Beaker / Water bath / Hot plate with temperature control
/ Hot towel / Ice bag / Ultrasound device (any brand).
Processes of manufacturing the solution (Figure 1) and
conﬁrming the status:
1) Blend the gelatin with the tap water in 1:1 volume ratio
in a small beaker.
2) Fill a water bath and place it a hot plate.
3) Place the beaker having the mixture and thermometer in
the water bath.
4) Check the complete dissolution of the mixture with
temperature held constant between 40 ◦ C and 45 ◦ C (boiling gelatin mixture can destroy tissue structures during
injection).
5) Blend the melted mixture with moderate amount of blue
colored ink (Figure 2A) and place a drop or two on ice for
checking its coagulability and the depth of shade.
6) Apply a hot towel to the target area of cadaver before
the US-guided injection for 5 minutes, for preventing
unexpected coagulation of gelatin.
7) Inject the gelatin solution slowly using Tuohy needle,
monitoring the US image to determine whether the solution is working as expected (Figure 2B).

A diagram for showing processes of manufacturing the gelatin solution.
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Figure 2 Pictures for showing each step for real practice using gelatin. (A) Applying heat to the gelatin mixture, (B) US-guided
injection of gelatin solution by pain physician, (C) Freezing with ice on injected area, (D) Fine dissection and conﬁrmation by the
anatomy expert.

8) Wait for 1---2 min after injection and apply the prepared
ice bag to the target area of cadaver for the complete
coagulation of gelatin (Figure 2C).
9) Conﬁrm the volume and area of spread of the injectant
through ﬁne dissection by the anatomy expert (Figure
2D).
In conclusion, we anticipate that this protocol would
encourage pain physicians to develop a new injection technique and to reveal the associated anatomical relationship.
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