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Introduction: Plastination is a common method for long-term preservation of biological tissues
while maintaining their anatomical features. This method, widely used in medical education,
provides durable and odorless specimens that closely resemble living tissues. However, the
resulting specimen is rigid and non-flexible with a plastic-like consistency. This study aimed
to propose a novel approach for the dissection of lower limbs for whole-body plastination that
optimizes tissue preservation and enhances the educational value of the specimens.

Methods: A modified dissection method of the lower limbs utilizing a distal-to-proximal
approach was performed for whole-body plastination. A key feature of this method is that the
dissection of the left and right limbs was done differently. The left limb was dissected, preserving
its superficial muscles for standard anatomical study. The right limb had its superficial muscles
removed, exposing deep anatomical structures such as vessels, nerves, and deep muscles. This
approach allows for a comparative study of both surface and deep layers in a single specimen.

Results: By beginning the dissection at the distal extremities, we were able to address the
challenge of rapid desiccation in these areas. By preserving the superficial muscles on one limb
and removing them on the contralateral limb, medical students can gain a deeper understanding
of both surface and deep anatomy and directly compare the superficial and deep structures of
the lower limbs on a single cadaver. The plastinated specimens were durable and odorless,
making them ideal for long-term use in teaching and research.

Keywords: : Conclusion: This approach offers an effective way to showcase the lower limbs’ superficial
Plastination, Dissection, : and deep structures in a single, plastinated specimen. This approach not only helps with the
Lower limb anatomy, Medical ~ :  preservation of anatomical details but also offers a valuable comparative learning tool for
education * medical students.
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Introduction

lastination, pioneered by Gunther von Ha-

gens in 1977, is a technique that preserves

biological tissues while maintaining ana-

tomical accuracy [1]. This method has rev-

olutionized medical education by offering
long-lasting odorless specimens that resemble living tis-
sues [2]. However, one limitation of plastination is that,
after final curing, the resulting specimen becomes rigid
and non-flexible, with a plastic-like consistency [3].

Understanding the anatomical structure and function of
the lower limbs, including muscles, nerves, and vessels,
is crucial for medical students [4]. In this study, we aim
to propose a novel dissection approach for lower limb
plastination, optimizing tissue preservation and educa-
tional value while maintaining anatomical integrity. We
dissect the left and right limbs differently. The left limb
is dissected, preserving its superficial muscles for stan-
dard anatomical study [5], while the superficial muscles
of the right limb are removed, exposing deep anatomi-
cal structures such as vessels, nerves, and deep muscles.
This approach allows for a comparative study of both
surface and deep layers in a single specimen.

Materials and Methods
Dissection protocol

The proposed dissection protocol is different from the
traditional proximal-to-distal approach. The cadaver was
embalmed with a strong fixative and kept moist to pre-
vent desiccation [6]. To optimize plastination, we per-
formed dissection in a distal-to-proximal direction, pre-
serving anatomical structures while minimizing tissue
damage [7]. The skin was removed gradually, ensuring
that the subcutaneous fat (which can delay plastination)
was carefully excised. We dissected the superficial mus-
cles, vessels, and nerves in one limb, while they were
removed in the other limb to expose the deep structures.
This technique allows for a comprehensive analysis of
anatomical layers.

Skin removal

The first step in the dissection process was the skin ex-
cision. Directly beneath the skin, there are different lay-
ers of subcutaneous tissue, known as superficial fascia.
This layer contains cutaneous nerves, adipose tissue, and
superficial vascular structures [8]. We had to remove the
skin with subcutaneous fat.

The skin was removed using toothed forceps and the
scalpel blade [1]. The scalpel blade should be directed
deep into the skin to cut the collagen fibers. Cutaneous
nerves and superficial veins were dissected and the fat
was eliminated to better see the deep fascia. For this
purpose, in one lower limb, we dissected the superficial
muscles with nerves and vessels, while removing them
in the other limb to determine the deep muscles, vessels,
and nerves.

Dorsum of the foot and anterior and lateral com-
partments of the left leg

The dorsum of the foot, behind the toes, was incised,
followed by more cuts along the dorsal midline of each
toe to the proximal end of the nail [9]. Finally, skin was
picked up from the dorsum of the foot in the lateral and
medial directions. The anterior compartment, consisting
of extensor hallucis longus, tibialis anterior, fibularis ter-
tius, and extensor digitorum longus, was dissected. The
deep fibular nerve and anterior tibial artery were traced
distally. The anatomical path of the dorsalis pedis artery
was determined by following it onto the foot [10]. The
superior extensor retinaculum is the level at which the
anterior tibial artery is located. A distal direction of the
anterior tibial artery was then seen. The probe was used
to clean the artery. Along this path, it was observed that
the anterior tibial artery joins the deep fibular nerve just
below the knee. The deep fibular nerve was followed
proximally and confirmed to be a branch of the common
fibular nerve (Figure 1).

On the foot’s dorsum, the extensor hallucis brevis and
extensor digitorum brevis muscles are located beneath
the tendons of the extensor digitorum longus muscle.
The dorsalis pedis artery is also seen on the dorsum [11].
It runs along the lateral side of the extensor hallucis lon-
gus tendon near the ankle in the distal part of the leg.
On the leg’s anterior compartment, the superficial fas-
cia remnants were removed [12]. In order to make the
crural fascia visible, we identified the anterior surface of
the ankle’s superior and inferior extensor retinacula. The
tibialis anterior and extensor digitorum longus muscles
were separated by fingers. Between the two muscles, the
anterior tibial artery was traced proximally.

The plantar region of the left foot was also dissected
(Figure 2). The foot has a longitudinal arch. The cal-
caneus (located posteriorly) and the heads of the five
metatarsals (located anteriorly) are among the weight-
bearing points in the foot [13, 14]. Internal foot muscles,
tendons, arteries, and nerves are arranged in four layers
beneath the plantar aponeurosis. The superficial fascia
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was scraped off with a dull scalpel blade. A longitudi-
nal incision was made in the plantar aponeurosis using
a sharp blade. The thickness of the plantar aponeurosis
is about 4 mm. As a result, it did not cut too deeply [15].
The plantar aponeurosis was then cut transversely. The
muscles that make up the first layer of the sole’s muscles
are the flexor digitorum brevis, abductor hallucis, and
abductor digiti minimi [16]. In the distal third of the foot,
the common and proper plantar digital nerves (branches
of the medial and lateral plantar nerves) were visible.
The common and proper digital nerves lie between the
tendons just identified.

Dorsum of the foot and anterior and lateral com-
partments of the right leg

Due to the absence of deep anatomical inversions in
the anterior compartment of the leg and on the dorsum
of the foot, the right leg was dissected similar to the left
leg [13]. The lateral compartment of the leg includes two
muscles: Fibularis longus and fibularis brevis. Superfi-
cial fibular nerve is the nerve of lateral compartment. We
dissected the fibularis longus and fibularis brevis mus-
cles. The superficial peroneal nerve was located along
the crural fascia at the mid-calf level. After being traced
proximally, the tendons of the fibularis brevis and fibu-
laris longus muscles were located beneath the superior
and inferior fibular retinaculum.

Figure 1. Skin incisions in the anterior and lateral compart-
ments of the right leg
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The right foot plantar region was also dissected based
on the steps similar to the left foot. The first layer mus-
cles, including the abductor halluces, abductor digiti
minimi, and flexor digitorum brevis were removed to
expose the second layer of the sole including lumbricals
and quadratus plantae.

Posterior compartment of the left leg

The muscles of the posterior compartment of the leg are
separated into superficial and deep groups by a transverse
intermuscular septum [17]. The plantaris, soleus, and gas-
trocnemius are the three muscles that together make up the
superficial posterior group. Flexing the foot is the collec-
tive function of the muscles. The tibialis posterior, flexor
hallucis longus, flexor digitorum longus, and popliteus are
the four muscles that make up the deep posterior group.
These muscles were revealed by the reflection of the su-
perficial posterior group’s muscles (Figure 3).

The crural fascia was incised from the calcaneus to
the popliteal fossa, opening the access to the posterior
compartment of the leg. The gastrocnemius, soleus, and
plantaris muscles were then identified and dissected.
The tibial nerve and posterior tibial artery were followed
through the popliteal fossa. The deep muscle group, in-
cluding flexor digitorum longus, flexor hallucis longus,
and tibialis posterior was examined.

The posterior tibial artery and tibial nerve were fol-
lowed proximally by the probe [18]. At the inferior
boundary of the popliteus muscle, the popliteal artery
was shown to split into the anterior and posterior tibial
arteries. The popliteal arteries and nerve were visible,
and the contents of the popliteal fossa were laterally dis-
placed. The popliteal artery’s branches were identified

Figure 2. Skin incisions in the sole of the right foot
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Figure 3. Skin incisions in the posterior compartment of the
right leg

after it was traced to the leg’s posterior part. Addition-
ally, the origin of the fibular artery was observed, and
the posterior tibial artery was followed proximally. The
posterior part of the leg and its many muscle branches
were identified, and the tibial nerve was traced into the
popliteal fossa.

Posterior compartment of the right leg

The posterior compartment of the right leg was dis-
sected similarly to that of the left leg. The superficial
muscles including the gastrocnemius, soleus and plan-
taris were removed to expose the deeper layer including
tibialis posterior, flexor digitorum longus and flexor hal-
lucis longus muscles and posterior tibial artery and tibial
nerve (Figure 4).

Anterior compartment of the left thigh

In order to form the three fascial compartments of the
thigh, the fascia lata is joined to the femur by intermus-
cular septa. The rectus femoris, vastus medialis, vastus
intermedius, vastus lateralis, and sartorius are the five
muscles that make up the anterior compartment of the
thigh [19]. These muscles were identified and dissected.
The femoral triangle was exposed, revealing the femoral
artery, vein, and nerve. The adductor canal was opened to
see the saphenous nerve and femoral vessels. The femo-
ral triangle was examined by opening the anterior aspect

Figure 4. Skin incisions in the anterior compartment of the
right thigh

of the superior fascia lata. The contents of the dissected
femoral triangle were followed distally. They dissected
the adductor canal. Any superficial fascia remnants that
were still present on the fascia lata’s anterior surface
between the knee and the inguinal ligament were elimi-
nated. The great saphenous vein was followed and the
connective tissue surrounding the great saphenous vein
was dissected. After examining the femoral triangle, the
femoral nerve, femoral artery, femoral vein, and some of
their branches were seen, along with the femoral sheath.
The femoral nerve was visible at the floor of the femoral
triangle, lateral to the femoral artery. The femoral nerve
was followed inferiorly and was found to divide into nu-
merous branches.

The sartorius muscle and the deep fascia were sepa-
rated by fingers [20]. Laterally retracting the sartorius
muscle allowed for the examination of its blood and
nerve supply as well as the identification of its superior
and inferior attachments. The femoral vessels were en-
closed in a connective tissue sheath posterior to the sar-
torius muscle [21]. The adductor canal is this sheath of
connective tissue. The nerve to the vastus medialis and
the saphenous nerve were seen in the adductor canal.
The rectus femoris muscle was cut in the middle and its
halves were turned up and down.
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Figure 5. Skin incisions in the posterior compartment of the
left and right thighs

Anterior compartment of the left thigh

The anterior compartment of the right thigh was dis-
sected similarly to that of the left thigh. The superficial
muscles including sartorius and rectus femoris were re-
moved to expose the adductor canal and underlying vas-
tus muscles, particularly the vastus intermedius.

Posterior compartment of the left thigh

We made skin incisions in the posterior compartment
of the left thigh according to Figure 5.

The biceps femoris, semitendinosus, and semimembra-
nosus form the posterior compartment of the thigh [22].
The gluteus maximus muscle was fully exposed when
the fascia lata was incised with scissors, starting from
the level of the muscle and down to the knee [23]. Blunt
dissection was used to explore the sciatic nerve and the
nerve was followed distally [24]. In order to reveal the
short head of the biceps femoris muscle, the long head
was pushed laterally. The semitendinosus muscle is lo-
cated on the medial side of the thigh. The semitendino-
sus and semimembranosus were separated by fingers.
From the back of the thigh to the back of the knee, the
sciatic nerve was also traced.

The common peroneal nerve was traced along the up-
per lateral margin of the popliteal fossa by blunt dissec-
tion. The medial and lateral heads of the gastrocnemius
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muscle were visible when the popliteal fascia remnants
were cut away. The tibial nerve was then extracted from
the loose connective tissue around it using the fingers.
The index finger was positioned between the gastroc-
nemius muscle’s two ventricles, inferior to the popliteal
fossa. The structures that enter the lower leg through
the popliteal fossa were made visible by separating the
muscle ventricles. Deep to the tibial nerve, the popliteal
artery and vein were located [25]. The sheath was cut
open with scissors. Lastly, the popliteal vein and artery
were separated using a probe.

Posterior compartment of the right thigh

The posterior compartment of the right thigh was dis-
sected similarly to that of the left side (Figure 5). The
superficial muscles including biceps femoris, semitendi-
nosus and semimembranosus were reflected to expose
the underlying anatomical structures such as the sciatic
nerve, profunda femoris artery and associated vascular
and neural components.

Left gluteal region

The gluteal region’s fat and superficial fascia were
excised. To reveal the muscles beneath the gluteus
maximus, it was delineated and laterally removed. The
surface of the fascia lata in the gluteal area was cleared
of the superficial fascia, led to the identification of the
gluteus maximus muscle. The superficial fascia in the
inferior part of this muscle was also removed.

Right gluteal region

By removing the gluteus maximus, the deeper muscles
of the right gluteal region—including the gluteus me-
dius, gluteus minimus, and piriformis—were revealed.
When the piriformis was completely dissected, it was
found that the neurovascular structures that emerged be-
neath it were sciatic nerve, superior and inferior gluteal
arteries, and nerves.

Results

The novel dissection method proposed in this study,
utilizing a distal-to-proximal approach, proved effective
in preserving the delicate anatomical structures of the
lower limb. This technique mitigated the rapid desicca-
tion typically encountered in traditional proximal-to-dis-
tal dissections, ensuring the integrity of tissues for plas-
tination. The comparative dissection of the left and right
limbs provided a unique educational opportunity. The
left limb, with its superficial muscles intact, allowed for
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the study of surface anatomy, while the right limb, with
superficial muscles removed, revealed deeper structures,
including vessels, nerves, and deep muscles. This side-
by-side comparison enhanced the understanding of spa-
tial relationships and complex anatomical arrangements.
The plastinated specimens produced using this method
exhibited excellent preservation of tissue architecture
and color, closely resembling living tissue. This method
also successfully addressed the limitations of the tradi-
tional plastination method, which often results in rigid,
inflexible specimens that lack the natural feel of living
tissue.

Discussion

The distal-to-proximal dissection approach is a signifi-
cant shift from traditional methods [26]. By beginning the
dissection at the distal extremities, we were able to ad-
dress the challenge of rapid desiccation in these areas [27].
This approach ensured that the tissues remained pliable
and well-preserved throughout the dissection process, fa-
cilitating the subsequent plastination procedure.

The comparative dissection technique, utilizing both
limbs of the cadaver, offered a comprehensive learning
experience [28]. By preserving the superficial muscles
on one limb and removing them on the contralateral
limb, medical students can gain a deeper understanding
of both surface and deep anatomy [29]. This approach
also highlights the relationships between different ana-
tomical structures and their functional significance.

The plastination method employed in this study re-
sulted in specimens that closely resembled living tis-
sue in terms of color and texture [30]. This is crucial
for medical education, as it allows medical students to
study anatomy in a realistic and engaging manner [31].
Additionally, the plastinated specimens are durable and
odorless, making them ideal for long-term use in teach-
ing and research.

This novel dissection and plastination methods have
the potential to enhance medical education by providing
high-quality anatomical specimens that are both infor-
mative and engaging [32]. The technique addresses the
limitations of traditional methods and offers a valuable
tool for teaching and research in anatomy.

Conclusion
The proposed novel dissection protocol offers an effec-

tive way to showcase both the superficial and deep struc-
tures of the lower limbs in a single, plastinated specimen.

This approach not only helps with the preservation of
anatomical details but also offers a valuable comparative
learning tool for medical students.
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