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ABSTRACT 
Background: Cadaveric dissection remains the cornerstone of anatomy education and continues to 
provide an irreplaceable learning experience for undergraduate and postgraduate medical students. 
Although digital anatomy, virtual dissection tables, and three-dimensional simulation technologies 
have advanced considerably, preserved human cadavers remain indispensable for understanding 
anatomical relationships, anatomical variations, tissue characteristics, and surgical anatomy. 
Effective cadaver preservation is therefore fundamental to anatomy teaching and research. 
Traditional gravity embalming is one of the oldest arterial embalming techniques and continues to 
be widely practiced because of its simplicity, affordability, and reliability, particularly in resource-
limited medical institutions. 
Objective: To review the principles, historical evolution, and educational importance of the 
traditional gravity embalming method for human cadaver preservation. 
Methods: This narrative review was developed from the author's original manuscript together with 
recent literature on cadaver preservation, anatomy education, and embalming practices. Current 
evidence published between 2021 and 2026 was incorporated to provide an updated perspective 
while maintaining the classical principles of gravity embalming. 
Results: Traditional gravity embalming utilizes hydrostatic pressure to distribute embalming fluid 
through the arterial system without mechanical pumps. The method requires minimal equipment, 
low maintenance costs, and no electricity, making it particularly suitable for medical colleges with 
limited infrastructure. Despite the availability of modern soft-fix and pump-assisted embalming 
techniques, gravity embalming continues to provide satisfactory long-term preservation for routine 
anatomical dissection and teaching (1–4). 
Conclusion: Traditional gravity embalming remains a practical, economical, and effective 
technique for preserving human cadavers. Continuous refinement of embalming solutions, safety 
practices, and standardized protocols will further improve its role in anatomy education and 
research. 
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INTRODUCTION 

Human anatomy forms the scientific 

foundation of medical education, and 
cadaveric dissection remains the gold standard 

for learning gross anatomy. Although 
technological innovations such as virtual 

anatomy, three-dimensional visualization, 

augmented reality, and digital simulation have 

enriched anatomy teaching, none fully 

replicates the tactile experience and spatial 
understanding gained through cadaveric 

dissection (1,2). Cadavers allow students to 

appreciate normal anatomical relationships, 
anatomical variations, tissue texture, and 

surgical planes while simultaneously 
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developing professionalism, ethical values, 

teamwork, and respect for body donors. 
Successful anatomy teaching depends largely 

on the quality of cadaver preservation. 
Following death, autolysis and bacterial 

decomposition rapidly compromise tissue 

integrity, making preservation essential for 
prolonged educational use. Embalming delays 

decomposition by fixing tissue proteins, 
reducing microbial growth, and preserving 

anatomical structures suitable for teaching and 
research (3). Among various preservation 

methods, arterial embalming remains the most 

widely accepted because preservative 
chemicals are distributed efficiently through 

the vascular system. 
Traditional gravity embalming continues to be 

extensively used because it combines scientific 

effectiveness with operational simplicity. The 
technique utilizes hydrostatic pressure 

generated by elevating the embalming fluid 
reservoir approximately 1.5–2.0 metres above 

the cadaver, allowing gradual perfusion 
without electric pumps or sophisticated 

equipment. Consequently, it remains especially 

valuable in developing countries and 
institutions with limited financial resources 

(4,5). 
 
Principle of Traditional Gravity Embalming 

Traditional gravity embalming is based on the 
principle of hydrostatic pressure. Embalming 

fluid contained in an elevated reservoir flows 

through an arterial cannula into the vascular 
system under the influence of gravity. As the 

preservative solution circulates through 
arteries, capillaries, and smaller vessels, it 

displaces blood and tissue fluids through an 

opened vein, resulting in uniform tissue 
fixation. 

The embalming solution acts by cross-linking 
tissue proteins, inhibiting enzymatic 

degradation, destroying microorganisms, and 
preventing putrefaction. Compared with 

pressure-assisted systems, gravity embalming 

provides slow and controlled perfusion, 
minimizing vascular rupture, excessive tissue 

swelling, and leakage while producing 
satisfactory preservation for routine 

anatomical dissection (5,6). 

The effectiveness of the technique depends 
upon early embalming after death, vascular 

patency, appropriate embalming fluid 
composition, correct arterial cannulation, 

adequate venous drainage, and careful 
monitoring throughout the procedure. When 

performed correctly, gravity embalming 

provides durable preservation with acceptable 

tissue consistency and anatomical detail. 
 
Historical Evolution of Gravity Embalming 

The history of embalming extends over four 
millennia, beginning with the ancient 

Egyptians, who preserved bodies using natron 
salts, aromatic oils, and resins for religious 

purposes. Similar preservation practices were 

adopted by several ancient civilizations; 
however, these methods relied primarily on 

natural dehydration rather than vascular 
injection. 

Scientific embalming developed during the 
Renaissance with the increasing importance of 

human dissection in anatomical education. A 

major milestone was William Harvey's 
description of the circulatory system in 1628, 

which established the scientific basis for 
arterial injection techniques. During the 

nineteenth century, the introduction of 

formaldehyde revolutionized cadaver 
preservation because of its excellent fixative 

and antimicrobial properties (7,8). 
Traditional gravity embalming subsequently 

emerged as one of the earliest practical 
arterial embalming methods. Because it 

required only a raised reservoir, tubing, and 

arterial cannulation, the technique was rapidly 
adopted by medical schools worldwide. 

Although electric pumps, pressure-controlled 
injectors, and soft-fix embalming methods 

have since been developed, gravity embalming 

continues to be widely practiced because of its 
reliability, affordability, and ease of operation, 

particularly in anatomy departments serving 
large numbers of medical students (8–10). 

 
Materials Required for Traditional Gravity 
Embalming 

Traditional gravity embalming requires minimal 

equipment, making it one of the most 
economical methods for cadaver preservation. 

Essential materials include an embalming tank 
or elevated reservoir (20–25 L capacity), 

flexible rubber or silicone tubing, an arterial 

cannula, venous drainage cannula, artery 
forceps, scalpels, surgical scissors, ligatures, 

dissecting instruments, gloves, face shields, 
protective gowns, and absorbent materials for 

spill management. The reservoir is positioned 

approximately 1.5–2.0 m above the cadaver to 
generate adequate hydrostatic pressure for 

uniform arterial perfusion. 
The embalming solution generally contains 

formaldehyde as the principal fixative, 

together with methanol, glycerine, phenol, and 
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water. Formaldehyde preserves tissues by 

cross-linking proteins and inhibiting autolysis, 
methanol stabilizes formaldehyde and prevents 

polymerization, glycerine maintains tissue 
moisture and flexibility, while phenol 

contributes antimicrobial activity. The 

composition of the solution may vary 
according to institutional protocols, climate, 

intended duration of preservation, and 
educational requirements (5–8). Appropriate 

personal protective equipment and adequate 
laboratory ventilation are mandatory because 

prolonged formaldehyde exposure may cause 

mucosal irritation and occupational health 
hazards (9,10). 

 
Traditional Gravity Embalming Procedure 

Gravity embalming should preferably be 

performed as early as possible after death to 
minimize post-mortem decomposition. The 

cadaver is first identified, cleaned, and placed 

in the supine position on the embalming table. 
External examination is performed to 

document identifying features and assess any 
trauma or vascular abnormalities that may 

influence arterial perfusion. 
A suitable artery, most commonly the common 

carotid artery or femoral artery, is exposed 

through careful dissection. A corresponding 
vein, usually the internal jugular vein or 

femoral vein, is opened to permit drainage of 
blood and tissue fluids during embalming. The 

arterial cannula is securely inserted into the 

selected artery and connected to the elevated 
embalming reservoir through flexible tubing. 

The embalming fluid is allowed to flow slowly 
under hydrostatic pressure. Gentle and 

continuous perfusion facilitates uniform 

distribution of preservative throughout the 
arterial system while displaced blood exits 

through the opened vein. During the 
procedure, the embalmer carefully monitors 

changes indicating successful perfusion, 
including gradual pallor of the skin, firming of 

tissues, distension of superficial veins, 

improved rigidity of the extremities, and 
progressive reduction in venous blood 

drainage. Massage of the limbs may be 
performed to improve distribution in distal 

vascular territories when required. 

After adequate perfusion has been achieved, 

the arterial and venous cannulae are removed, 
blood vessels are ligated, and the surgical 

incisions are sutured. Body cavities are 
inspected for leakage and cleaned 

appropriately. The embalmed cadaver is 

subsequently transferred to the cadaver 
storage tank or preservation chamber until 

required for anatomical dissection. Proper 
documentation of embalming details, fluid 

composition, date of embalming, and cadaver 
identification should be maintained as part of 

departmental records. 

 
Advantages of Traditional Gravity 
Embalming 

Traditional gravity embalming continues to be 
extensively practiced because of its numerous 

practical and educational advantages. The 

technique is technically straightforward, 
requires inexpensive equipment, and can be 

performed without sophisticated infrastructure 
or electricity, making it particularly suitable for 

resource-limited anatomy departments (4,5). 

The gradual hydrostatic perfusion minimizes 
excessive intravascular pressure, thereby 

reducing vascular rupture, leakage, and tissue 
distortion compared with high-pressure 

mechanical injection systems. Slow perfusion 
also promotes relatively uniform distribution of 

embalming fluid throughout the vascular tree, 

producing satisfactory preservation for routine 
gross anatomy teaching. 

Other advantages include low maintenance 
cost, minimal mechanical failure, easy training 

of technical personnel, reproducibility of 

results, and suitability for long-term cadaver 
preservation. Properly embalmed cadavers 

remain useful for undergraduate dissection, 
postgraduate teaching, surgical training, 

anatomical demonstrations, museum specimen 

preparation, and research activities for 
prolonged periods (6–8). 

The method is particularly valuable in 
developing countries where financial 

constraints may limit the availability of modern 
pump-assisted or soft-fix embalming systems. 

Consequently, gravity embalming continues to 

serve as a dependable preservation technique 
in many medical schools worldwide.

 
Comparison of Gravity Embalming and Pump Embalming. 

Sr. 

No. 
Feature 

Traditional Gravity 

Embalming 

Pump-Assisted Instrumental 

Embalming 

1. Pressure source Gravity Electric or mechanical pump 

2. Equipment Simple Sophisticated 

3. Electricity Not required Required 
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4. Cost Low High 

5. Maintenance Minimal Regular 

6. Injection speed Slow Fast 

7. Risk of vascular rupture Low Higher if excessive pressure is used 

8. Suitability Teaching institutions High-volume embalming centres 

 
Limitations 

Despite its advantages, traditional gravity 

embalming has several recognized limitations. 

The use of formaldehyde-based embalming 
solutions produces tissue rigidity, 

discoloration, reduced joint mobility, and the 
characteristic pungent odour that may affect 

student comfort and prolonged laboratory 
exposure (9,10). Formaldehyde is also 

classified as a potential occupational 

carcinogen, necessitating strict adherence to 
laboratory safety measures, appropriate 

ventilation, and personal protective 
equipment. 

Successful embalming depends upon vascular 

integrity and patency. Cadavers with severe 
vascular disease, thrombosis, traumatic 

vascular injury, or advanced decomposition 
may demonstrate incomplete perfusion, 

resulting in uneven preservation of certain 
anatomical regions. Similarly, delayed 

embalming after death reduces preservative 

penetration because of progressive autolysis 
and vascular collapse. 

Unlike modern soft-fix techniques such as the 
Thiel method, gravity embalming does not 

fully preserve natural tissue colour, elasticity, 

or surgical tissue handling characteristics. 
Therefore, although highly suitable for routine 

anatomical dissection, it may be less 
appropriate for advanced microsurgical 

simulation or minimally invasive surgical 

training (7,8). 
Nevertheless, owing to its simplicity, 

affordability, reproducibility, and educational 
effectiveness, traditional gravity embalming 

remains one of the most practical and reliable 
techniques for cadaver preservation in 

contemporary anatomy departments. 

 
DISCUSSION 

Traditional gravity embalming remains one of 

the most widely practiced methods of cadaver 
preservation in anatomy departments because 

it combines scientific reliability with 
operational simplicity. Although several 

advanced embalming techniques—including 

Thiel soft-fix embalming, saturated salt 
solutions, ethanol-glycerine formulations, and 

pump-assisted arterial injection—have been 
developed, gravity embalming continues to 

provide satisfactory preservation for routine 
anatomical education, museum specimen 

preparation, and research (1–4). 
The principal advantage of gravity embalming 

lies in its accessibility. The technique requires 
only basic equipment, minimal maintenance, 

and no electrical power, making it particularly 

valuable for medical colleges in low- and 
middle-income countries. The gradual 

hydrostatic perfusion minimizes vascular injury 
and facilitates adequate distribution of 

embalming fluid throughout the arterial 

system while maintaining acceptable tissue 
integrity for gross anatomical dissection (2–5). 

Cadaveric dissection remains the cornerstone 
of anatomy education despite remarkable 

advances in virtual reality, augmented reality, 
three-dimensional digital anatomy, and 

artificial intelligence-assisted learning (6–9). 

Human cadavers provide irreplaceable 
opportunities for understanding anatomical 

variations, tissue consistency, surgical planes, 
and clinical correlations while simultaneously 

promoting professionalism, ethical behaviour, 

teamwork, and respect for body donors. 
Consequently, effective embalming continues 

to play a central role in competency-based 
medical education. 

Nevertheless, formaldehyde-based gravity 

embalming presents occupational and 
educational challenges. Tissue rigidity, 

discoloration, formaldehyde odour, and 
prolonged exposure to volatile chemicals may 

reduce learner comfort and pose health 
concerns for anatomy personnel (10–12). 

Institutions should therefore strengthen 

laboratory ventilation, personal protective 
equipment, exposure monitoring, and chemical 

safety protocols while exploring lower-
formaldehyde embalming formulations. 

Recent studies have investigated 

environmentally safer embalming solutions, 
biodegradable preservatives, antimicrobial 

additives, and hybrid fixation techniques that 
improve tissue flexibility while reducing 

formaldehyde exposure (8,10,13). These 
innovations should be scientifically validated 

before widespread adoption to ensure 

preservation quality and educational 
effectiveness comparable to conventional 

methods. 
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Future Perspectives 

Future research in cadaver preservation should 

focus on developing embalming solutions that 

simultaneously provide long-term preservation, 
realistic tissue flexibility, reduced toxicity, 

antimicrobial protection, and environmental 
sustainability (8–10). Optimizing formaldehyde 

concentration while incorporating safer 

fixatives and humectants may improve both 
occupational safety and educational outcomes. 

Modern anatomy departments should 
increasingly integrate hybrid educational 

models combining traditional cadaveric 
dissection with digital anatomy, virtual 

dissection tables, three-dimensional 

visualization, radiological anatomy, augmented 
reality, and artificial intelligence. Such 

integration enhances student learning while 
preserving the unique educational value of 

cadaver-based instruction (6–9). 

Standardization of gravity embalming 
protocols is another important future direction. 

Uniform recommendations regarding 
embalming fluid composition, hydrostatic 

pressure, arterial cannulation, perfusion 
duration, quality assessment, and occupational 

safety would improve reproducibility across 

medical institutions. 
Continued promotion of voluntary body 

donation programmes is equally essential. 
Public awareness, transparent donor 

registration systems, ethical procurement, and 

respectful memorial ceremonies strengthen 
community participation while ensuring 

sustainable availability of cadavers for medical 
education (14–16). 

Future anatomy laboratories should also 

emphasize green embalming practices, digital 
record keeping, biosafety monitoring, and 

continuous quality improvement. Such 
initiatives will ensure that traditional gravity 

embalming remains scientifically relevant while 
adapting to evolving educational and 

environmental expectations. 

 
CONCLUSION 

Traditional gravity embalming continues to 

represent a simple, economical, and effective 
technique for preserving human cadavers for 

anatomy teaching and research. Its low 
operational cost, minimal equipment 

requirements, ease of performance, and 

satisfactory preservation quality have enabled 
its continued use in medical colleges 

worldwide, particularly in resource-constrained 
settings (1–5). 

Although newer preservation techniques offer 

improved tissue flexibility and surgical 
simulation, gravity embalming remains highly 

suitable for routine gross anatomy dissection, 
museum preparation, and competency-based 

anatomical education. Appropriate safety 

measures, adequate ventilation, standardized 
protocols, and regular monitoring of 

formaldehyde exposure can minimize 
occupational risks while maintaining 

educational effectiveness (10–12). 
Future developments should focus on safer 

embalming formulations, environmentally 

sustainable preservation methods, digital 
integration, and continued support for 

voluntary body donation programmes. By 
combining traditional scientific principles with 

modern educational innovations, gravity 

embalming will continue to play an 
indispensable role in anatomical sciences and 

medical education. 
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