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Figure 1: X‑ray film piece formed as cylinder splint

Figure 2: Splints placed into the nostrils post‑operatively
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use is based on the creation of a cylinder splint, taking 
advantage of elastic properties of an X‑ray film. After 
forming the splint and placing into the nostrils, it tends 
to unfold maintaining intra‑nasal space and keeping the 
airway open and easily accessible [Figure 2].
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Concerns with the use 
of Genelyn cadavers for 
surgical simulation

Sir,
We read with interest the article entitled, ‘A cost‑effective 
cadaveric model for plastic surgery simulation’[1] published 
in Indian Journal of Plastic Surgery. Whilst we appreciate 
the effort required to conduct this pilot study comparing 
microvascular flap surgery simulation using formalin and 
Genelyn cadavers, we have some basic concerns with the 
conclusion drawn by the authors on the basis of this study.

The authors describe Genelyn as a ‘soft fixation technique’ 
that gives cadavers live‑like tissue quality, softness and 
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simulation. For example, a light embalming technique for 
fresh cadavers which uses weaker embalming solutions 
has been previously described.[6] This technique boasts 
extended use ranging from 2 to 6 weeks (depending on 
storage temperature) as well as improved colour and 
texture of tissues.

Although the authors have demonstrated a 
cost‑effective cadaveric model superior to 
formalin‑embalmed tissue, the lack of research into 
the role of Genelyn tissue with regard to transferable 
microvascular flap surgery skills makes the benefit of 
such tissue unclear. In a surgical specialty dependent 
on sensory feedback and cues, it would seem a step 
backward to revert to Genelyn cadavers for simulation. 
However, as interest into plastic surgery simulation 
grows, surgical educators should strive to identify an 
appropriate embalming technique, which promotes 
cost‑effectiveness whilst accurately resembling living 
tissue.
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flexibility. In contrast, a recent review defined Genelyn as 
a hard fixative that produces stiff tissues lacking colour 
as compared to fresh tissue.[2] In agreement with this, 
Jaung et al. highlight significant difficulty with Genelyn 
tissue pliability and with the identification of surgical 
planes.[3] Furthermore, Norton‑old et  al. note Genelyn 
tissue to be stiffer and more brittle as compared to 
non‑embalmed tissue. Although there is a paucity of 
literature describing Genelyn cadavers, there is a general 
consensus that Genelyn tissue does not resemble living 
tissue.[4]

In theatre, it can be difficult for trainees to detect and 
isolate blood vessels pinnacle to flap survival, thus when 
we consider the caveats highlighted above with regard to 
hard‑fixed cadavers, we can see how it may impinge on 
the potential of microscopic flap surgery simulation. If 
planes and structures cannot be appropriately visualised 
during training, how can one be expected to follow 
procedural steps, dissect and preserve structures? 
Where tissues are tough, how can one learn to handle 
with care or know the degree of pressure required for 
initial incisions?

Sidhu et al. discuss the importance of fidelity in simulation 
with regard to skills transferable to the operating 
room.[5] Whilst we appreciate that Genelyn may be a more 
cost‑effective alternative to Thiel or fresh tissue, we must 
not overlook the role of tissue fidelity and quality with 
regard to the development of transferrable microvascular 
flap surgery skills. Furthermore, it has been shown that 
Genelyn tissue is susceptible to mould, which can render 
cadaveric tissue unusable and should be considered 
when discussing cost.[3]

Ng et  al.[1] believe that Genelyn cadaveric material 
is ‘sufficiently good for plastic surgery simulation’ 
and suggest it as an alternative to Thiel cadavers. 
However, they have formulated this conclusion using 
a single trainee comparing Genelyn to formalin 
cadavers. When we consider that qualitative research 
is open to broad analysis, a greater sample size may 
provide more representative outcomes. Furthermore, 
formalin cadavers are well regarded as unsuitable for 
microvascular free flap dissection. As formalin shares 
many of the undesirable characteristics with Genelyn 
cadavers previously discussed, it would perhaps be more 
informative to compare Genelyn with fresh cadavers or 
soft‑fix cadaveric materials currently used for flap surgery 
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Reply: Concerns with the 
use of Genelyn cadavers for 
surgical simulation

Sir,
Thank you for your comments. You question our 
statement on the softness and pliability quoting a review 
article which contains that single statement quoted in 
the article as it being stiff and lacking colour. There is no 
dispute regarding this – Genelyn preserved tissue is and 
will not be fresh in frozen cadavers. Of course, there will 
be a lack of colour. As reconstructive microsurgeons, we 
find the dissection of such tissue suitable to our needs. 
Reasonably, other authors may have other opinions and 
are entitled to their respective subjective statements. 
Unless we find some method of quantifying pliability of 
tissues according to simulation needs, there will be no 
consensus.

We did not find surgical planes obscured as you 
mention in your letter. This would depend on your 
fixation technique again and we cannot be sure that 
the methods are similar across each study. In our 
hands, this technique provides a suitable simulation 

model and there are no issues with regard to surgical 
planes which should allay your concerns in the third 
paragraph.

Your concerns with regard to mould and 
cost‑effectiveness again depend on your resources 
and need. If your unit is flush with resources, by all 
means, consider other forms of tissue preservation. 
We provide an alternative method of simulation 
considering costs but your points are noted. Mould 
should not be an issue; we only use these cadavers 
for surgical practice and not permanent fixation. Other 
forms of tissue preservation should be considered if 
these cadavers are to be kept for longer periods of 
time.

We would like to remind the authors that sensory 
feedback, albeit it important, to us as reconstructive 
microsurgeons, is not the only aspect in flap raising. 
Much of the flap raising is visual and rather than blind 
dissection which involves the use of sensory cues, flap 
raising in our opinion should be performed under direct 
vision of the vessels to reduce any inadvertent pedicle 
injury. Bear in mind, we do not handle any vessel directly 
to prevent any inadvertent injury to the pedicle. We 
simulate the steps in flap raising and acknowledge your 
points raised but again, all opinions are subjective. 
Further evidence regarding methods of evaluating this 
cadaveric simulation model is required. One could 
directly compare the effectiveness of Genelyn and Thiel 
preservation techniques in plastic surgery simulation if 
interested.
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