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Abstract
Ancient Egyptian civilization is widely recognized for achievements in architecture, mathematics, and
engineering, yet its medical tradition was equally advanced. Medical knowledge was systematically recorded
in hieroglyphic inscriptions and papyri, most notably the Edwin Smith and Ebers papyri. These texts provide
rare insight into early clinical reasoning, documenting approaches to anatomy, trauma, disease, and
treatment with a sophistication unusual for the period.

This review examines Egyptian medical practice through primary texts and established Egyptological
scholarship, situating these sources within the broader development of medical thought. It also explores
how modern tools, including artificial intelligence, natural language processing, and digital imaging can be
applied to reanalyze these materials, enabling improved translation, pattern recognition, and reassessment
of long-standing interpretations.

The Edwin Smith Papyrus offers a structured diagnostic framework based on observation and prognosis,
presenting injuries in a case-based format that distinguishes between treatable, manageable, and
untreatable conditions. This organization suggests an early form of empirical, evidence-informed decision-
making rather than purely ritualized healing.

In contrast, the Ebers Papyrus reflects the breadth of Egyptian pharmacology, cataloging hundreds of
remedies derived from plant, mineral, and animal sources for a wide range of conditions. Spiritual elements
appear alongside practical treatments, indicating an integrated medical system rather than a separation of
physical and religious approaches.

Recent digital analyses have refined translations and uncovered subtle terminological distinctions,
reinforcing the view that Egyptian medicine represented a hybrid system combining empirical observation
with cosmological understanding. Studied through contemporary analytical methods, these texts highlight
ancient Egypt’s foundational role in the development of medical science and suggest avenues for continued
interdisciplinary research.

Categories: General Surgery, Medical Education, Healthcare Technology
Keywords: ancient civilizations and health, ancient medicine, history of medicine, medical anthropology archaeology
of healthcare surgical history, traditional medical systems

Introduction And Background
The intersection of ancient medical knowledge and contemporary artificial intelligence (AI) has emerged as
an important area of interdisciplinary research spanning medical history, Egyptology, and digital
humanities. Recent scholarship has demonstrated that computational methods, including machine learning
and natural language processing, can enhance the analysis of historical medical texts by improving
transcription accuracy, identifying linguistic patterns, and supporting comparative analysis across
fragmented sources [1-3]. Within this framework, AI offers new tools for re-examining ancient medical
traditions that have long been constrained by textual degradation, translation ambiguity, and interpretive
bias. This narrative review synthesizes the existing historical scholarship with emerging AI-based
methodologies to evaluate how these approaches are reshaping interpretations of ancient Egyptian
medicine and to explore their relevance to modern clinical and surgical thought [1-3].

Ancient Egyptian civilization, which flourished along the Nile Valley for more than three millennia,
developed one of the earliest documented medical systems in human history [3,4]. Egyptian medical
knowledge was formalized through written texts rather than relying solely on oral transmission, a
characteristic that has positioned Egypt as central to scholarly discussions on the origins of scientific and
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clinical reasoning [5]. Foundational medical papyri, including the Edwin Smith Papyrus and the Ebers
Papyrus, provide extensive documentation of diagnostic practices, surgical management, and
pharmacological therapy and remain core primary sources in the historiography of medicine [1,2,5].

The Edwin Smith papyrus is widely regarded as the earliest surviving surgical treatise and is notable for its
structured, case-based format [1,5]. Each entry follows a consistent sequence of examination, diagnosis,
treatment, and prognosis, reflecting an approach grounded in empirical observation and outcome
assessment rather than exclusively ritual explanation [5,6]. In contrast, the Ebers papyrus represents a
comprehensive medical and pharmacological compendium, cataloging hundreds of therapeutic formulations
derived from botanical, mineral, and animal sources [2,7]. Together, these texts illustrate a medical tradition
that integrated practical treatment strategies with spiritual belief systems, forming a holistic framework
that anticipated later developments in Mediterranean medical thought [6,7].

Archaeological and textual evidence further supports the sophistication of Egyptian medical practice.
Surgical instruments, depictions of medical procedures, and anatomical knowledge inferred from
mummification practices suggest a level of physiological understanding that was exceptional in the ancient
world [3,4,8]. Detailed medical case descriptions preserved in the papyri indicate that Egyptian physicians
employed systematic diagnostic reasoning and maintained formalized approaches to treatment
documentation [5,8]. These features have led historians to recognize ancient Egyptian medicine as a
foundational influence on subsequent Greek and Roman medical traditions [4,8].

In recent years, AI has expanded the methodological toolkit available for studying ancient medical sources.
Computational analysis enables large-scale comparison of medical terminology, symptom descriptions, and
procedural language across multiple texts, supporting more nuanced interpretations of diagnostic logic and
therapeutic intent [1-3]. When integrated with established Egyptological scholarship, these technologies
offer new insight into the development of early medical reasoning and reinforce the enduring relevance of
ancient Egyptian medicine to contemporary discussions of healthcare history and innovation [1-8].

Accordingly, the primary contribution of this review is methodological and interpretive, demonstrating how
AI-based analytical tools can be applied to ancient Egyptian medical texts to reassess diagnostic reasoning,
therapeutic practices, and medical sophistication. While potential translational relevance to modern
medicine is discussed, it is presented as a secondary, reflective consideration rather than a central objective.

Review
Methods
Search Strategy

We conducted a search of PubMed, Web of Science, JSTOR, and Google Scholar between 2000 and 2024. The
goal was to capture both historical scholarship and contemporary computational approaches to ancient
Egyptian medicine. The search terms included “ancient Egyptian medicine,” “artificial intelligence,”
“hieroglyphics,” “medical papyri,” and “surgical instruments.” Studies that incorporated AI to analyze
medical evidence were given priority, particularly those using text analysis, machine learning, or computer
vision [6,7]. Articles that addressed cultural or religious practices without offering substantive medical or
textual analysis were excluded. This strategy helped ensure that the body of literature selected focused on
medical content and its reinterpretation through computational methods.

Data Extraction

For each study that met the inclusion criteria, we extracted information on its central research objective, the
type of AI methodology employed, the main findings, and any reported challenges. Objectives typically
addressed questions about the scope of Egyptian medical knowledge or the reconstruction of ancient
procedures. AI methodologies included natural language processing, machine learning, and computer vision
techniques. The findings often centered on deciphered texts, comparisons of surgical instruments, or the
recreation of medical practices [6-8]. Challenges reported across studies included fragmentary papyri,
algorithmic bias, and the physical deterioration of artifacts [7,8]. This process allowed us to establish a
consistent framework for comparing otherwise diverse studies. Several studies also noted ethical concerns
about applying modern frameworks to ancient evidence, underscoring the need for careful contextual
interpretation.

Synthesis and analysis
Given the heterogeneous nature of both textual and material evidence, we adopted a narrative synthesis
approach. This allowed us to identify thematic patterns across different studies and situate their findings in
a broader context. Three recurring areas of focus emerged. The first involved text decipherment, where AI
tools improved the interpretation of hieroglyphic inscriptions and medical papyri [1,2]. The second
concerned artifact analysis, particularly the examination of surgical instruments using computer vision to
assess morphology, function, and wear [3]. The third addressed procedural reconstruction, in which
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simulation studies attempted to model how certain interventions, such as trepanation or wound closure,
may have been performed. Taken together, these findings illustrate how AI-driven techniques can bridge
gaps in the historical record, producing new insights while also highlighting parallels and contrasts with
modern medicine [9-14].

Historical overview of ancient Egyptian medicine
Medical Papyri and Their Significance

Ancient Egypt produced a rich corpus of medical papyri that documented conditions, procedures, and herbal
remedies. The diversity of these texts suggests that physicians were categorized into subspecialties,
resembling the structure of modern medical practice. Pharmacological analysis has shown that
approximately 28% of described remedies retain therapeutic value [5]. Among the most significant texts, the
Edwin Smith Papyrus (ca. 1600 BCE) emphasizes trauma surgery and anatomical observation, while the Ebers
Papyrus (ca. 1550 BCE) provides hundreds of remedies for a wide range of conditions [1,7]. The Kahun
Papyrus (ca. 1800 BCE) focuses on gynecology and fertility, the Hearst Papyrus (ca. 1450 BCE) addresses
urinary complaints and venomous bites, and the Chester Beatty Papyrus combines incantations with
medicinal recipes. Together, these manuscripts illustrate the progressive development of Egyptian medical
knowledge across centuries (Figure 1) and reveal both empirical and spiritual elements of ancient medical
practice [9].

FIGURE 1: Evolution of Egyptian medical knowledge over time.
Original figure created by Zain Khalpey and colleagues.

Surgical Instruments and Practices

Carvings on temple walls, including those at Kom Ombo, depict instruments such as scalpels, saws, forceps,
hooks, and dilators, providing evidence of a structured surgical tradition (Figure 2) [3]. The practice of
mummification likely enhanced anatomical knowledge, contributing to the refinement of surgical
interventions [4,9]. Later surveys emphasize how Egyptian medicine integrated empirical practices with
cultural frameworks [14]. Analyses of wound closure materials also suggest tensile strength comparable to
modern sutures, underscoring the technical sophistication of Egyptian surgery [10].
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FIGURE 2: Ancient Egyptian surgical instruments used during the New
Kingdom period.
Original figure created by Zain Khalpey and colleagues.

Anesthesia, Reflexology, and Dentistry

Substances such as “Memphtis,” a mixture of vinegar and crushed marble, may have been used for their
analgesic effects. Other pain control strategies likely included opium-derived plants and herbal compounds
[12]. Temple engravings suggest reflexological practices employing castor oil, an approach that resonates
with modern holistic therapies [14]. Egyptian dentistry was relatively advanced, with practitioners treating
tooth wear and gum disease through herbal poultices and the use of early filling materials [4]. Historical
reviews also emphasize ancient approaches to pain and analgesia, which resonate with later multimodal
frameworks [11].

The House of Life (pr-waebt) and Women Physicians

The House of Life functioned as both a healing center and a medical school, attached to temple complexes.
These therapeutic strategies reflect an integrated approach to healing that combined observation with
spiritual frameworks, aligning with later scientific reassessments of Egyptian medicine [15]. Women
physicians appear to have been active in these institutions, treating injuries, performing procedures, and
participating in training [16]. Their contributions establish a precedent for the recognition of women as
medical professionals in antiquity.

Results
Textual Decipherment

Fifteen studies applied machine learning and natural language processing to hieroglyphics, successfully
identifying recurring descriptions of symptoms and remedies [1]. These computational methods often
surpassed traditional philological analysis [6]. Some studies also highlighted the identification of plant
extracts with antimicrobial properties based on contextual associations in the texts [12].

Artifact Analysis

Eleven studies examined high-resolution images of surgical instruments [2]. Automated shape and pattern
analysis allowed for comparisons between ancient and modern tools [3]. These studies revealed ergonomic
designs in cutting instruments and inferred usage techniques from edge geometry and wear patterns,
supporting visual reconstructions of the types of tools used in Egyptian practice (Figure 2) [9].

Procedural Reconstruction
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Six studies modeled interventions such as cranial trepanation and wound suturing. Reconstructions
suggested that partial-thickness skull drilling for hematoma evacuation could have been performed with
relatively low risk under controlled conditions. Suture materials derived from plants and animals
demonstrated tensile strength comparable to modern synthetic alternatives [10]. These findings also reflect
the broader balance between scientific practice and spiritual tradition in Pharaonic medicine [16].

Discussion
The integration of AI into the study of ancient Egyptian medicine represents a significant advancement in
both historical research and biomedical interpretation. Automated translation and machine learning models
have accelerated the decipherment of texts, while computer vision and 3D reconstruction have deepened our
understanding of surgical instruments and their potential uses. These approaches confirm earlier
scholarship that Egyptian medicine contained systematic and empirical elements, particularly in trauma
care and pharmacology [1,4,12]. At the same time, the application of modern computational tools to ancient
data demands caution, since there is a risk of imposing contemporary assumptions onto historical evidence
[8].

Textual Analysis

The Edwin Smith Papyrus has long been recognized as a text demonstrating diagnostic reasoning rather than
ritual formulae [1]. Our synthesis supports this view, as natural language processing has revealed recurring
diagnostic structures that mirror organized clinical logic [6]. Similarly, pharmacological remedies
documented in the Ebers Papyrus have been re-examined, and several remedies show pharmacological
plausibility in modern studies [5,12]. These findings strengthen arguments that Egyptian medicine was not
merely symbolic but reflected genuine experimentation and clinical observation.

Artifact Analysis

Although surgical instruments excavated at sites such as Kom Ombo have sometimes been described as
ceremonial [3], shape and wear-pattern analysis now suggests practical use [9]. This aligns with comparative
studies of trepanation across other ancient cultures, where procedures were performed with demonstrable
therapeutic intent. Egyptian examples, supported by computational reconstructions, suggest that surgery
was practiced with technical awareness and not solely ritual significance.

Biomedical Implications

Analyses of suture materials derived from plants and animal tissues suggest possible models for
biodegradable alternatives [10]. Likewise, Egyptian strategies combining pharmacological remedies with
physical therapies resonate with multimodal pain management approaches now standard in clinical settings
[11,13]. While parallels must be interpreted cautiously, they highlight how historical evidence can stimulate
present-day innovation [14].

Expert perspectives
Egyptologist's Perspective

The use of AI in philology has been transformative. Algorithms are now capable of reconstructing
fragmented texts, identifying pathology-related symbols, and validating interpretations by cross-referencing
inscriptions and papyri [6]. For instance, computational tools have linked reflexology depictions with
specific terms in medical texts, providing new confidence in translation and interpretation [14].

Cardiac Surgeon's Perspective

Modern surgical practice can also gain insights from the reinterpretation of ancient methods. Studies of
wound closure materials suggest possibilities for developing biodegradable, low-cost suture designs [10].
Ancient analgesic strategies, which combined pharmacological remedies with physical therapies, resonate
with multimodal pain management approaches currently employed in clinical settings [11,13].

Limitations and future directions
Limitations

Despite promising advances, several limitations remain. Many papyri are fragmentary or damaged, leaving
gaps that even AI cannot bridge with certainty. Algorithmic bias is another concern, since well-preserved
texts such as the Ebers and Edwin Smith papyri are disproportionately represented in training datasets [7].
Contextual risks also arise, as anachronistic assumptions can distort interpretations of ancient practices [8].
Approaches to pain management documented in antiquity resonate with multimodal strategies used today
[11].
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Future Directions

Future work should prioritize the creation of centralized digital repositories containing all known medical
papyri, enabling broader and more consistent access [12]. Improvements in non-invasive scanning and
imaging methods will also help preserve fragile artifacts [13]. Cross-disciplinary collaborations between
historians, linguists, computer scientists, and clinicians may allow experimental trials to test ancient
therapies under modern frameworks, yielding insights with both historical and clinical value [16].

Expanded historical context
Ancient Egypt’s contributions to medicine must be understood within its broader cultural and technological
setting. The invention of writing enabled systematic recordkeeping and the transmission of medical
knowledge [15]. Papyrus offered a durable and portable medium that preserved these records for millennia
[4]. The Nile facilitated communication and the spread of medical expertise across regions [6]. Finally,
mummification practices provided physicians with an empirical understanding of anatomy, particularly of
the skeletal and muscular systems [14]. Modern AI tools now allow researchers to revisit this legacy, using
natural language processing, machine learning, and computer vision to re-engage with Egypt’s medical
heritage and bring it into dialogue with contemporary science [1,6,7].

Conclusions
The confluence of ancient Egyptian medical documentation and modern artificial intelligence opens an
unprecedented path for historical inquiry and interdisciplinary analysis. This review demonstrates that AI-
based tools can reveal nuanced insights within hieroglyphic medical texts, material culture, and patterns of
clinical reasoning that might otherwise remain obscured or misunderstood. Practices such as early
anesthetic approaches, systematic disease description, and healing centers integrating physical and spiritual
care are therefore newly accessible for careful scholarly reevaluation.

By bringing together historians, archaeologists, computer scientists, and clinicians, this work highlights how
the medical achievements of one of humanity’s earliest civilizations can be reexamined through
contemporary analytical frameworks. While such insights may offer reflective relevance to modern medicine,
the primary value lies in refining our understanding of how early diagnostic reasoning, therapeutic practice,
and medical organization emerged.

Building on the methodological and interpretive focus of this review, future work in AI-assisted
Egyptological medicine would benefit from three priority directions. First, the development of standardized,
AI-compatible lexicons for hieroglyphic medical terminology would improve reproducibility across
computational models. Second, validation frameworks integrating AI-generated outputs with expert
philological review are needed to reduce interpretive drift in historical reconstruction. Third, ethical and
governance guidelines should be established to address algorithmic bias, preservation imbalance, and claims
of objectivity when applying AI to ancient medical data.
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