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Notes on the techniques of body restoration
after autopsy and the possibility of embalming
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Abstract

Introduction

Knowledge of the technique of body restoration, recov-
ery and embalming of corpses is important both from an
ethical point of view and from an identification point of
view. Despite the development of virtual approaches,
conventional autopsy remains one of the main methods
of forensic medicine. Knowing appropriate body restora-
tion procedures is essential to treat the body in a digni-
fied and ethical manner. Ideal treatment depends on
accurate skin incisions. National laws of each country
regulate the body handling after the death. In Europe
e.g., Recommendation no. R (99) 3 of Cabinet Ministers’
Comittee on the coordination of medical-legal autopsy
rules; Council of Europe from 2000 and Europen rule of
funeral services EN 15017:2005. Another example, in
the Russian Federation, this matter is regulated by the
Federal law from 1996 N 8-FZ “Burial and funeral ser-
vices” and regional laws, e.g., the Law of the City of
Moscow from 1997 no. N 11 and Federal Law of 2011 N
323-FZ “Basis on protecting the health of citizens in the
Russian Federation”.

By volume and purpose, the methods of handling
corpses can be divided into several groups. The aim of
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this review is to suggest the techniques of body restora-
tion after autopsy and the possibility of embalming doc-
umenting the experience of our Institutions.

Basic Body Restoration After Autopsy

It is performed after each autopsy. The fluids are
removed from the open cavities by inserting absorbent
material into the cranial cavity, neck and pelvis. Dissected
organs are inserted back into the open chest and abdom-
inal cavity. Cavities are covered with absorbent material,
sternum placed in a position and the skin is sewed up
using the main autopsy suture (Figure 1) with a needle
puncture at a distance of 0.5-1 cm from the skin incision
is sewed up and the body is washed. The stomata and
additional openings are closed with a tobacco or Z-

shaped stitch (Figures 2 and 3).

Body Restoration After Special Autopsy
Techniques

An enucleated eyeball replacement can be shaped from
a self-hardening mixture (selfpolymerizing resins, model-
ing materials, etc.) of an appropriate shape and size and
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fixed in a suitable position. Finally, an artificial eye cap is
placed under the eyelids. In organs where enucleation is
carried out in short postmortem intervals, “hematoma”
and edema of the paraplasmic tissues are possible. This
artefact can be repaired by dehydration with concentrated
ethanol followed by cosmetic adjustment. It is possible to
replenish the volume of the destroyed eyeball by injecting
a fixation fluid. Reconstruction of the damaged part of the
orbit with the eyeball consists of replacing the removed
part of the bone with a suitable material and treatment of
soft tissues.'! Modification after skull base block removal is
possible using a carotid siphon for fixation of the lower jaw
and repair of soft tissues with a suitable epoxy adhesive.”
Adjustment after opening the mouth; the removed bone is
replaced with a 3D print or with a suitable casting from a
different material such as wood."’

Reconstruction after block evisceration of the
spinal cord by dorsal approach: the spinal canal is filled
with an absorbent material with a retainer, or when fixing
the cervical segment of the spine, e.g., with a wire strip
wrapped around by a dressing. Removing spinous process-
es, drilling opposite holes in the occipital bone both at the
distal part and at the base and wiring them provide sup-
port. Next step is sealing the base with absorbent material,
and also the subcutaneous tissue of the back and neck. If
the part of the skull’s base is removed, a suitably sized pros-
thesis is inserted and secured with screws and tiles.

Reconstruction after dissection of the subcutaneous
tissue, vessels, etc.: The soft subcutaneous tissue is treat-
ed with a denaturing agent, a fixative and introduced by an
absorbent material. The application of a glove or intrader-
mal suture depends on the location; it is also possible to
use cyanoacrylate or tissue adhesive subcutaneously.™ In
Russian Federation, the removed part of the skull is usu-
ally replaced with a casting from Polyvik polymer (Russian
Federation Company) which hardens in 10-15 minutes.

Figure 2. Tobacco stitch. Graphics by Jiri Taus.
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Figure 1. Basic autopsy suture. Graphics by Jiri Taus.

The base of the skull is covered with long strips of rag
soaked in a creamy gypsum mixture. Two strips 50 cm long
are casted into the casting for subsequent fixation of the
position in the temporoparietal and occipital regions and
fixed on the skull and spine. The fixation of the occipital
region to the spine is performed in the cervical spine or to
the clavicle and from the temporoparietal regions towards
the mandibular rami. Subsequently, soft tissue correction is
performed.”! Reconstruction after opening the face con-
sists of replacing the removed part of the bones with a suit-
able material, for example, a 3D print./”! Lobes of soft tis-
sue are fixed with epoxy resin or internal sutures through
small holes drilled into the bone. Processing of soft tissues
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Figure 3. Z suture. Graphics by Jiri Taus.
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is difficult at the root of the nose, zygomatic arches and
inner corners of the eyes.” A piece of cotton wool soaked
in 10% formalin is introduced into the external auditory
canal. The removed bones are replaced with a 3D print or
wooden prosthesis, and their position is fixed with a cable
tie or wire. The volume of soft tissues is regulated, for
example, with a cloth. Finally, the soft tissues are processed
as described above.

Extended Body Restoration (Health and
Safety Protocol)

It consists of adjusting the eyelids, closing the mouth,
adjusting the hair, and closing the openings/holes in the
body. These adjustments are made at the request of the
relatives or according to the requirements. The cranial
cavity is filled with absorbent material. The base and
vault of the skull are limited from movement by holes in
the temporal and occipital regions through which the
wires pass, then the absorbent material is inserted under
the soft integument of the skull and sutured. The eyelids
are closed in a 2:3 ratio of the lower and upper eyelids
with a plastic eyelid. An absorbent material is injected
into the oral cavity and nasal cavity. The mouth is closed
with an internal suture running from the base of the
mandible through the vestibule of the mouth through
the nasal septum back into the oral cavity where the knot
is tied (Figure 4). Hairs are washed dry or damp. After
dissection, the clavicles can be brought together using a
cable tie through the drilled holes. The skin of the skin
incision in the thoracic and abdominal cavities can be
perforated before suturing, for example, with a Malco
HP18 sheet metal punch. The sharp edges of the ribs

w

Figure 4. Internal suture to close the lips. Graphics by Jiri Taus.
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are covered with a suitable material. The penis is closed
by a ligament in a condom. An absorbent material soaked
in a preservative solution is inserted into the rectum and
vagina. The whole body is washed with aromatic disin-
fectant soap. Nail care products and cosmetics can be
applied with makeup brush or with an airbrush.

Reconstruction of body parts damaged mechanical-
ly or otherwise is performed to reduce the psychological
trauma of person providing identification. When carrying
out reconstruction it is important to observe the anatom-
ical structures using correct proportions. Part of the
destroyed skeleton is replaced, for example, with a 3D
print, a polyurethane prosthetics,” plasticine blocks!"” and
other materials. Lobes of soft tissues are collected by
stitching them with intradermal (Figure 5) and other
sutures or cyanoacrylate glue and attached to the sub-
strate, e.g., using epoxy resin. The missing parts of soft tis-
sues can be replaced with an autocutaneous graft or recon-
structive wax, followed by surface cosmetic adjustments.
The restoration can be made from pulp, plaster, bone
paste, cotton, paraffin-impregnated cellulose, wool and
other materials. When the frame is complete or there are
most of the fragments of the frame, they are cleaned,
drilled, and wired or connected with small plates. After
assembly, the skeleton of the skull is wrapped with foil and
a light plaster of paris is poured through a small hole in the
temporal bone to strengthen it.""""*! In some cases, it is
possible to perform computed tomography of the dam-
aged head with a virtual reconstruction of the skull for
subsequent printing missing elements using a 3D printer.
If most of the frame is missing, it is necessary to replace
this part, for example, with a modified 3D casting. If it is

Figure 5. Possibilities of correcting soft tissue defects with various sutures
and wax. Graphics by Jiri Taus.
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necessary to correct the surface of the subcutaneous tissue,
it can be used by injecting a mixture of 8 parts of paraffin
and 2 parts of white petroleum jelly, heated to 44 °C, fol-
lowed by cooling or Celladamm 16-20%, white beeswax
55-70%, paraffin 6-19% and petroleum jelly 6-12%.!"%
Bruises on the skin can be removed by wiping with special
soap with a shaving brush for about one hour. Removal of
swelling of facial tissues has been accomplished with anhy-
drous embalming with compresses. Partial drying of small
skin areas, parchment-like, can be eliminated, in particu-
lar, with a solution of water, acetic acid and hydrogen per-
oxide. For example, to reduce the results of putrefactive
processes, the head tissues could be impregnated with
preservative solution via blood vessels and impregnation
takes 24 hours with a solution of 750 ml of formalin, 2250
ml of deodorant, 750 ml of isopropyl alcohol, 750 ml of
alaminol and up to 9000 ml of water. Then the tissues are
fixed in a solution of 125 ml of formaldehyde, 1000 ml of
hydrogen peroxide, 1000 ml of acetic acid, 500 ml of iso-
propyl alcohol, 500 ml of deodorant, 250 ml of alaminol
and 10,000 ml of water.!"”! This preservation procedure is
performed to reduce the psychological trauma of individ-
uals providing identification, should such procedure be
required.

Preservation of the corpse or part of it is usually
performed before reconstruction of soft tissues, before
using some complex autopsy methods, at the request of
relatives, for shortterm storage or for shipping to tem-
porarily prevent the development of post-mortem
changes. This can be done arterially or by injecting a
preservative solution into the subcutaneous tissue
(Figure 6). For temporary preservation, a 5-10% aque-

Figure 6. Points of injection of the fixing solution into the subcutaneous
tissue of the face. Graphics by Jiri Taus.
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ous solution of formalin with other substances is the
most preferable to use.” Solution options: 5-10%
formaldehyde solution, 50-96% alcohol, 5-10% phenol
solution or 0.2-0.7% anolyte solution."”

Body embalming has been performed at the request
of relatives for a funeral ceremony or in relation to the
international transport to suspend decomposition pro-
cesses. Either commercially produced, for example,
Dodge Company, Arthyl 26 Hygeco France and others,
or experimentally mixed solutions of formaldehyde,
ethanol, phenol, glycerin, water and other components
are used. Other solutions suggestions include:
® sublimate 10 g, formalin 100 ml, alcohol 200, water

700;

e formalin solution 150 ml, alcohol 200 ml, water 650

ml, potassium acetate 50 g;

* zinc chloride solution 50 g, formalin 100 ml, alcohol

200 ml, water 650 ml;
¢ solution for Vyvodtsev;

* glycerin 1700 ml, water 1000 ml, thymol 5 g (previ-
ously dissolved in alcohol);
* glycerin solution 600 ml, alcohol 200, formalin 200

ml, potassium acetate 30 g;
¢ solution of Melnikov-Razvedenkov;

* glycerin 200-600 ml, potassium acetate 200-800 g,

water 1000 ml.*"!

Perfusion is carried out manually with a syringe, hand
pump, gravity flow from a height of 2.5 m, peristaltic or
embalming pump. The volume of the embalming solu-
tion is usually 7 to 14 liters. The choice of the volume
and composition of the solution depends on the size of
the body, the degree of postmortem changes, the cause
of death and other aspects. The most used perfusion site
is through the femoral artery or the common carotid
artery. It is also possible to use the ulnar, radial, brachial,
or tibial arteries, etc. After arterial embalming, the open-
ings of perfusion sites are closed with absorbent materi-
al, tissue glue and skin suture.

Body Embalming Without Autopsy

It is performed through an intact arterial bed with
venous drainage, fan-shaped aspiration of the contents of
the body cavities followed by the introduction of an
embalming solution or subcutaneous injection into the
limbs, face or chest and abdominal cavities.

Embalming the Body After Autopsy

Residual fluid is removed from open body cavities, limbs
and head are sprayed onto the severed ends of the
femoral, brachial, and common carotid arteries. The dis-
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sected organs are placed in a plastic bag with a solution
for embalming, sealed and inserted into the cavity. After
the completion of the injection of the vessels of the limb,
an additional injection of the subcutaneous tissue of the
chest cavity is performed. The holes and incisions on the
body are sealed and closed as described above.*'-**!

"The main body restoration should be carried out prop-
erly after each autopsy to a state that most closely resem-
bles a pre-autopsy state. A special type of restoration is
performed in cases of a special opening or treatment tech-
nique, when it is necessary to fix dissected tissues or
replace removed structures. In some cases, the reparation
of devastating injuries is a notable success.*¥ With high-
quality embalming, there is no development of post-
mortem changes for more than 10 days.””! In case the
embalming solution has been selected correctly, only
small changes show up as very slow mild dehydration over
many months.

Conclusion and Recommendations

Although extensive body restoration is not a standard part
of the forensic field, it is pertinent to know these tech-
niques and thus improve the quality of cadaver care in
order to maximise respect shown to these bodies. Most of
the substances contained in embalming solutions, i.e.,
formaldehyde, ethanol, phenol, potassium acetate, acetic
acid and others, have a sanitary effect and destroy most
infectious agents. Histoacrylic adhesive can also be used to
close and repair skin incisions in young children.?6-*¥
Knowledge about treatment and simple rules of body fix-
ation can be easily used in forensic practice.”**"
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