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Editorial 

The Forgotten Diagnoses: Reviving the Art of Clinical Intuition in 
the Age of Technology 
 

Filippou Dimitrios 
 

Ass. Professor, Medical School, National and Kapodestrian University of Athens 
doi:10.5281/zenodo.15710336. 

 

As dusk settled after a lengthy clinical day, I 
found myself next to a patient whose complex 
diagnosis had stumped a team equipped with all 
the diagnostic tools that contemporary medicine 
can provide. CT scans, MRIs, extensive laboratory 
tests, and genetic evaluations—all yielded no clear 
answers. However, while sitting by her bedside, I 
observed her slightly drooping eyelid, the subtle 
rasp in her voice, and the weary tone that followed 
mere sentences. It was in these understated clues, 
combined with a distant memory from my 
residency, that clarity emerged—myasthenia 
gravis. An overlooked possibility. An almost 
forgotten skill. In our medical practice today, we 
are witnessing a significant transformation in the 
clinical field. The skill of diagnostic excellence 
attained at the bedside—through meticulous 
observation, active listening, and thoughtful 
analysis—now faces the challenge of excessive 
dependence on technological advancements. 
Artificial intelligence (AI), wearable devices, 
algorithm-driven diagnostics, and precision 
medicine are now woven into the fabric of modern 
healthcare. These innovations have undeniably 
propelled progress and saved numerous lives. 
However, as we deepen our reliance on these 
tools, a fundamental risk arises: the fading of 
clinical intuition—the inherently human artistry of 
diagnosing through observation, pattern 
recognition, and compassionate interaction. We 
must consider: Are we identifying illnesses, or are 
we interpreting data? 

 

In 1816, René Laennec created the 
stethoscope, not solely as a medical instrument, 
but as an enhancement of the physician's senses. 
For over two hundred years, medicine has 
advanced based on such enhancements—

percussion, palpation, auscultation, observation, 
and, most importantly, interpretation. Renowned 
diagnosticians like Sir William Osler and Richard 
Cabot relied heavily on their sensory faculties, 
alongside any instruments. Yet today, diagnosis 
frequently waits for an MRI result or troponin 
level. In academic hospitals, morning rounds often 
see more attention to screens than to patients. 
With AI algorithms capable of recognizing 
arrhythmias from an Apple Watch and detecting 
cancers in imaging with nearly radiologist-level 
accuracy, it is no wonder that clinicians rely heavily 
on technology. The rationale is compelling: 
machines deliver quicker, more objective 
assessments and never skip the "rare" option on a 
differential diagnosis. 

 

Herein lies the paradox. The very instruments 
designed to enhance our diagnostic capabilities 
may also foster dependency. Clinical reasoning—
the integration of history, physical exams, and 
intuition—is increasingly an afterthought, 
occurring post-data generation instead of prior to 
it. Some diagnostic elements defy quantification. 
Consider a patient with early-stage Parkinson’s 
disease. A slight decrease in arm swing, a softened 
voice, micrographia—these details may go 
unnoticed during a routine exam unless specifically 
explored. Or take the elderly patient with a urinary 
tract infection who presents not with typical 
dysuria or fever, but with subtle confusion and 
instability. Such cases require clinicians to engage 
with patients as individuals, not merely as 
numbers. 

 

Medical literature is filled with instances where 
critical diagnoses were overlooked, not due to 
technological failings, but because of a lack of 
human observation. A study in BMJ Quality & 
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Safety revealed that many diagnostic errors 
stemmed from poor history-taking and physical 
exams—not inadequate testing. Likewise, autopsy 
research consistently shows that numerous missed 
diagnoses remain concealed, particularly in 
patients who passed away without an autopsy. 
How can this phenomenon persist in the MRI age? 
The explanation is rooted in both cultural and 
educational factors. Clinical intuition is cultivated, 
not inherent. It develops through years of 
mentorship, practice, and contemplation. 
Identifying Horner’s syndrome or Janeway lesions 
cannot be achieved solely from reading; it comes 
from exposure, guidance to recognize these signs, 
and an ability to recall them. However, in 
contemporary medical training, such experiences 
are diminishing. Time at the bedside is increasingly 
being replaced by time in front of a computer. The 
underlying curriculum often prioritizes efficiency, 
documentation, and throughput over hands-on 
examination. Physical assessments can be 
abbreviated or entirely overlooked, especially 
when imaging offers seemingly clearer answers. A 
survey of internal medicine residents revealed that 
many felt unconfident in their physical 
examination abilities, with only 17% rating 
themselves as proficient in using these skills for 
diagnosis. Meanwhile, attending physicians, 
especially those educated before the digital shift, 
mourn the decline of bedside medicine as an 
artistry. This shift concerns not just academia; it 
has tangible clinical repercussions. 

 

Technology is not without flaws. False positives, 
incidental findings, algorithmic biases, and context-
free data can obfuscate rather than illuminate. In a 
notable case, IBM’s Watson for Oncology proposed 
unsafe and incorrect cancer treatments, 
underscoring the perils of an over-reliance on 
machine-generated insights lacking robust human 
validation. Additionally, tests are often ordered 
reflexively, lacking connection to a clinical inquiry. 
This not only escalates healthcare expenditures but 
also raises the risk of overdiagnosis, 
overtreatment, and patient distress. Perhaps the 
most unsettling aspect is the gradual 
transformation of physician identity—from healer 

and interpreter to technician and data navigator. 
The satisfaction found in piecing together a 
complex case from nuanced observations and 
connecting with patients as individuals is being 
compromised. And with it, joy in our profession 
diminishes. 

 

To revitalize the art of clinical intuition, we 
must begin where physicians are trained: within 
academia. Medical schools and teaching hospitals 
not only serve as entry points into the healthcare 
field but also as cultural crucibles that mold the 
values and priorities of future practitioners. We 
must act decisively here—not by rejecting 
technology, but by recalibrating our pedagogical 
approach. Frequently, new medical students enter 
a system that rewards test performance over 
pattern recognition, prioritizes efficiency over 
thoroughness, and emphasizes technology over 
human observation. This path requires 
realignment. If we aim to cultivate a generation of 
clinicians who can adeptly use advanced diagnostic 
tools alongside nuanced bedside diagnoses, 
academic institutions must spearhead this 
transformation through curriculum reform, 
mentorship enhancements, cultural shifts, and 
redesigning assessment methods. 

 

Here’s how academia can respond to this 
urgent call. 

 

Transform the Clinical Bedside into a Revered 
Space. The initial step is both symbolic and crucial: 
reinvigorating the bedside as the focal point of 
education. Medical training needs to reaffirm that 
the patient, rather than the computer terminal, is 
the heart of diagnosis. Bedside instruction is 
frequently an afterthought—squeezed into gaps 
between lectures, data evaluations, or EMR usage. 
This sidelining sends the message that the genuine 
"work" of diagnosis occurs elsewhere. Conversely, 
educational programs should actively integrate 
curricula that emphasize in vivo clinical 
pedagogies: structured bedside rounds, 
mentorship under adept diagnosticians, and 
extended patient follow-up that stresses 
observational skills. Departments can exemplify 
this by appointing faculty who excel not only as 
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clinicians but also in observation and 
communication to facilitate these learning 
experiences. Modeling presence is essential. As the 
adage states, "You can’t aspire to what you cannot 
observe." 

 

Establish Clinical Reasoning as a Fundamental 
Discipline. While subjects like anatomy and 
pharmacology are systematically taught, clinical 
reasoning often relies on implicit understanding, 
with the expectation that students will intuitively 
absorb the content. This assumption is a significant 
oversight. Academic institutions must regard 
diagnostic reasoning as a distinct and rigorous 
field. This encompasses implementing dedicated 
courses aimed at teaching students how to develop 
differentials, identify cognitive biases (such as 
anchoring, early closure, and availability 
heuristics), apply Bayesian reasoning, and 
synthesize conflicting data. Case-based instruction 
needs to shift from mere rote learning to an 
exploration of the rationale behind diagnoses and 
the clinician’s thought processes. Narratives should 
delve into misdiagnoses and diagnostic 
uncertainties, fostering intellectual humility and 
resilience amidst confusion. Resources like the 
Clinical Reasoning Toolkit from the Society to 
Improve Diagnosis in Medicine (SIDM), NEJM’s 
“Clinical Problem-Solving” series, and the Human 
Diagnosis Project should be incorporated into the 
formal curriculum to bolster these competencies. 

 

Preserve the Integrity of the Physical 
Examination. The physical exam is frequently 
perceived as mere ritual rather than a substantive 
practice—a formality preceding more definitive 
tests. Yet, in skilled hands, it can provide crucial 
diagnostic insights, even saving lives. Academic 
medicine must redefine physical diagnosis, 
approaching it as sophisticated applied physiology. 
This begins with teaching the reasoning behind 
each procedure: its diagnostic significance, its 
anatomical correlations, and its relevance to 
pretest probability. To achieve this, we need to 
move beyond a “one-size-fits-all” approach, 
providing targeted, hypothesis-driven exams. 
Bedside rounds should highlight subtle signs—like 
pulsus paradoxus, asterixis, or Cullen's sign—not 

merely for their rarity but for training 
observational excellence. Clinical skills centers 
should integrate high-fidelity simulations, 
standardized patients with complex presentations, 
and multimedia resources that showcase real 
patients exhibiting classic findings. Advanced 
electives in diagnostic mastery can be introduced 
for senior students and residents. 

 

Cultivate Educators Who Exemplify Intuition 
and Reflection. A curriculum’s strength lies in its 
educators. If we expect students to value clinical 
intuition, they should be inspired by role models 
who embody it. This necessitates investing in 
faculty development programs that help seasoned 
clinicians articulate their diagnostic thought 
processes. Often, expert physicians skip the 
“thinking out loud” stage, leaving students puzzled 
about how they reached their conclusions. A 
clinician who pauses to say, “This pattern made me 
think of a paraneoplastic syndrome,” or “This 
patient’s history reminds me of a case from several 
years ago,” transforms an interaction into a 
masterclass. Furthermore, academic institutions 
need to allocate time for mentoring and 
contemplative practice. Clinicians burdened with 
student supervision alongside full patient loads and 
EMR alerts cannot effectively teach reflective 
medicine. Both time and attention are valuable 
resources that must be judiciously managed. 

 

Revamp Assessments to Favor Thinking Over 
Responses. Examinations have a profound 
influence on behavior. When students are 
incentivized for speed, memorization, and pattern-
matching, their cognitive processes will reflect 
these values. If we wish for them to cultivate 
clinical intuition, we must evaluate the reasoning 
behind their thoughts, rather than just their 
solutions. This could involve incorporating 
diagnostic reasoning OSCEs (Objective Structured 
Clinical Examinations) where students defend their 
reasoning rather than simply providing the correct 
diagnosis. Written reflections on diagnostic 
uncertainties, missed diagnoses, or unexpected 
results could become integral to portfolio 
evaluations. Clinical rotations should focus on 
directly observing students during diagnostic 
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discussions, providing feedback on how they 
gather information, identify inconsistencies, and 
adjust their hypotheses. Some institutions have 
initiated “uncertainty rounds,” allowing students 
and faculty to discuss ambiguous cases without 
rushing to closure. This practice fosters a culture 
that normalizes uncertainty and reinforces that 
sound reasoning doesn’t always produce 
immediate solutions. 

 

Reimagine Technology as a Collaborative 
Diagnostic Tool. In teaching intuition amidst 
advancing technology, educators must not create a 
false dichotomy between humanistic practices and 
technological advancements. Instead, students 
should be educated on how to integrate both. For 
instance, a module on AI in medicine could 
encompass both technical understanding (how 
algorithms function and their biases) alongside 
clinical judgment (when to question algorithmic 
recommendations). Students could juxtapose their 
own diagnostic reasoning with machine-learning 
outputs and reflect on the disparities. POCUS 
training can be presented as a complement to the 
physical examination rather than a substitute. 
Importantly, students must understand that 
crafting the right clinical question remains the 
most pivotal aspect of any diagnostic journey. 
Technology responds to queries; it does not 
generate them. 

 

Foster a Culture that Embraces Diagnostic 
Curiosity. Ultimately, fostering a supportive culture 
is crucial. Students need to feel safe to make 
mistakes, curious to investigate the unusual, and 
empowered to delve into “weird cases.” This 
requires moving away from environments that 
prioritize performance over exploration. Grand 
rounds should include not only rare conditions but 
also common illnesses with atypical presentations. 
Diagnostic dilemmas should be acknowledged, not 
overlooked. Tales of near misses should be shared 
openly, fostering a culture of growth and 
vulnerability among attendings and residents alike. 
Additionally, medical humanities can enhance this 
culture. Narratives, essays, film studies, and 

patient experiences create avenues to explore the 
subjective nature of diseases, reinforcing the 
notion that diagnosis is both technical and 
interpretative. In this human landscape, intuition 
flourishes. The new medical students and residents 
joining the profession are driven and intelligent; 
however, they often find themselves in systems 
that undervalue the very abilities essential for 
stellar diagnostics: attentiveness, creativity, 
humility, and patience. 

 

Academic medicine must not only adapt to 
contemporary changes—it must spearhead a 
renaissance, blending technology with intuition for 
the benefit of both practitioners and patients alike. 
We owe this to our students. More importantly, 
we owe it to their future patients. No argument 
here is against innovation. The advancements in 
modern medicine—from targeted immunotherapy 
to robotic surgery—are wonders worthy of 
celebration. Nevertheless, innovation devoid of 
introspection poses risks. The most proficient 
diagnostician of the future won't be solely a 
machine or a machine-reliant practitioner. It will be 
a clinician adept at leveraging technology while 
attuned to the patient’s nuanced expressions, 
observing faint tremors, noticing lost wrinkles, and 
posing that one crucial question. The clinician who 
listens not just to data but to the individual. We 
are more than mere technicians of the body; we 
are custodians of human experience. In the words 
of Sir William Osler, “The good physician treats the 
disease; the great physician treats the patient who 
has the disease.” Today, I would add: The astute 
physician recognizes what others might miss—
sometimes even what machines overlook.  

 

Forgotten diagnoses symbolize the clinical 
reasoning at risk of being lost: capacity to 
appreciate uncertainty, interpret subtleties, be 
present, and engage in deep thinking. Let us 
remind ourselves that diagnosis transcends 
answers; it embodies inquiry, vigilance, and the 
unique alchemy that occurs when a trained human 
mind encounters another in distress. Let 
remember what must not be forgotten.
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Byzantine medicine was admirable more for the 
practices followed than for the theoretical 
elaborations, which did not go further than the 
Hippocratic views. All the great writers of the time, 
Oribasius, Aetius, Agapius, Symeon the Seth and 
Paul of Aegina relied on the knowledge gathered 
by the School of Hippocrates and the physiology of 
the 4 humors. Paul cared for the man holistically, 
intervened in the precarious balance of the four 
humors, followed the Dioscuridian 
pharmacological experience and subordinated 
superstition to etiology. In dictionaries he survived 
as the author of medical books [1-2].  

Paul of Aegina (Latin: Paulus Aegineta, Greek: 
Παῦλος Αἰγινήτης) [Figure 1], native of the Hellenic 
island of Aegina in the Saronic bay 16 miles from 
the port of Piraeus. He was among the last pupils 
of the Alexandrian School of Medicine in Egypt, 
where he had exercised medicine, just before its 
destruction by the Arabs during the 7th century 
AD [3]. He has the last famous figure of the 
eclectic Greek compilers in the Alexandrian School, 
a school with notorious fame in anatomy and 
dissections both in humans and animals. Although 
he had lived in an era of political and clash 
turbulence, Paul must have stayed for a while in 
Alexandria after the Arabs conquer it and was 
highly respected by all and glorified by both 
worlds Western and Arabic He was known among 
the Arabs as “The obstetrician” (Arab: alqawabeli, 
the birth-helper, Greek: μαιευτήρας) and by the 
Byzantines as the “Peregrinator” (Greek: 
περιoδευτής) and “Iatrosophistis” (Greek: 
ιατρoσoφιστής, an authority in medicine). It 

seems that naming someone “The Obstetrician” 
among the Arabs was something like a title of 
recognition, as the same had happened in other 
cases, like Soranus of Ephesus. The “Peregrinator” 
could mean someone who had travelled the 
known world to acquire his skills, an old tradition 
of the ancient Hellenic medico-philosophers, or a 
magnificent physician in a constant movement to 
exercise medicine when his is called by a city to 
confront some serious issues like an epidemic or 
an ill king, another Hellenic tradition [4-5]. The 
view of Paul's skill and reputation in obstetrics was 
supported in the early 19th century but was 
gradually sidelined by writers and scholars [6]. 
Most probably, Paul travelled a lot to gather all the 
medical knowledge existent at the time. This fact 
should have helped him to compose his work. He 
was the author of the medical encyclopedia 
“Medical Compendium” (Greek: Πραγματεία 
Iατρικής, Latin: Compendium Pleiades), consisting 
of 7 books, a masterpiece unrivalled in its accuracy 
and completeness. His treatise was almost 
immediately translated into the Arabic language to 
influence all physicians of the era [4-7]. 

Paul in his work gave us vivid and detailed 
descriptions of tracheotomy, tonsillectomy 
(amygdalectomy), catheterization of the bladder, 
lithotomy, inguinal herniotomy, abdominal 
paracentesis for ascites, aneurysm reconstruction, 
orthopaedics restoration, cosmeticplastic 
operations, cataract and many other surgical 
procedures including palliative operations against 
cancerous tumors and many more. 
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Furthermore, he provided an in-depth 
description of spinal dislocations, noting their 
serious nature and the significant risks of 
morbidity and mortality associated with them. 
Following the Hippocratic and Galenic tradition, he 
categorized spinal dislocations and subluxations 
into three types: anterior, posterior, and lateral [8]. 

 

 
 

Figure 1. Paulus Aegineta, miniature portrait Pauli 
Aeginatae Praecepta salubria, 1511. 

 
 

He was the first Greek physician to describe 
step by step a variety of surgical operations. 
Meanwhile in his work concerning Drugs (7th 
Book), 600 herbs were categorized, alongside with 
80 non-botanical ingredients in an alphabetical 
order. To him are attributed a monograph titled 
“On the therapy and treatment of the child”, and a 
treatise “On Gynaecology” which must have had 
an impact in the Arab world or could have been his 
first work to be translated. His work was based in 
the fundamental medical knowledge of the 
ancient Greeks, following mostly the Galenic 
views. He lived in the eve of the Byzantine surgery 
and with his work strongly helped its evolution [9-
12].  

Paul was a physician and surgeon with supreme 
skills, ahead of his time. He was using antiseptics, 

usually salt powder, painkillers, and ligation 
(Greek: απολίνωση, apolinosis) of bleeding 
vessels. He was the quintessential student of the 
best medical authorities of the Hellenic world, 
such as Hippocrates of Cos and Galen of Pergamos. 
He had a great impact on physicians such as 
Rhazes, Haly Abbas, Albucasis, Avicenna and 
Fabricius ab Aquapendente, all majestic figures in 
the history of medicine, who lived in subsequent 
eras. The importance of his work is testified by the 
longevity and endurance of his theories and 
practice which withstood time and proved through 
publications by the “Aldine Press” in Venice during 
1528 and by “The Syndenham Society of London” 
between 1844 and 1847, centuries after he had 
passed away. Paul of Aegina's writings enormously 
influenced surgeons through the Renaissance and 
marked a continuum of the ancient Greek surgery 
[13-16]. For many researchers Paul was considered 
as the most prolific writer, while his 6th Book on 
Surgery was the most valuable work on surgery to 
be written during Byzantine times [17]. The 
instrumentarium used by Paul was so complete, 
made by his own patents and by surgical tools 
ameliorated by the Arabs [18]. There are lexica of 
names which claim that Paul lived in the 4th 
century AD (ca. 395) [19]. Of course, the majority 
classifies him in the 7th century AD [20].  

Very little is known of the life of Paul of Aegina. 
In his work Paul noted that the ancients had 
already covered the entire field of medicine and 
therefore, all that was left to do was to summarize 
their knowledge to make it more easily accessible. 
This quotation explains the emphasis on 
encyclopedias and the modest amount of original 
works of the Byzantine scholars and physicians 
Medicine in his time was conceived as an ars 
perfecta and Paul was seen as its most prolific 
representative. 
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Abstract 
This historical vignette reports one of the first anatomical descriptions of the parotid duct and that of the 

plexus parotideus in 17th century. This discovery, the topographical description of plexus parotideus by Danish 

physician, anatomist theologian, Catholic bishop and geologist, Niels Steensen, in his work on the parotid duct, 

altered surgery of the parotid area. The term initially introduced was pes anserinus (goose-like foot), while later 

the English Latin term parotid plexus was established and is still used today. The term pes anserinus was included 

in the orthopedic medical nomenclature and was described in anatomy treatises as a cluster of nerves on the 

border of the parotid gland, raised by branches of the facial nerve (Latin: portio dura). The 17th century was the 
era during which the scientific field of anatomy began to clarify body’s topography, widely contributing to the 

evolution of surgery. Niels Steensen work provided significand aid to facial surgery and neuro-operations in the 

years to come. 

Keywords: facial nerve, ductus stenonis, Gerard Leendertszoon Blasius, pes anserinus, history of neurology.  

 
 
 
 

Introduction 
The exact discovery of the plexus parotideus 

remains uncertain. Herophilus of Chalcedon 
(331-280 BC) and Erasistratus (ca 330-249 BC) 
were the first great anatomists of the 
Alexandrian School during the Hellenistic period, 
making significant contributions to the field of 
neurology. Allegedly, they conducted extensive 
examinations on more than 600 living slaves, in 
an attempt to unveil the secrets of human 
neurology. Unfortunately, their work has only 
been partly saved, and it is unclear whether they 
specifically described the plexus parotideus [1]. 

Galen was the next in line as a great physician 
of the Hellenic world. He documented nerves but 
failed to distinguish other entities [2]. During the 
Middle Ages, various speculative ideas about the 
function of nerves prevailed, yet systematic 
mapping of the nervous system only began after 
the authorization of dissections in Italy. During 
the Renaissance, anatomists and surgeons 
carefully documented the topography of the 
nervous system. Avicenna (980-1037), Albertus 
Magnus (ca 1200-1280), Master Nicolaus (ca. 

1150-1200), Alessandro Benedetti (ca 1450-
1512), Alessandro Achillini, (1463-1512), 
Leonardo Da Vinci (1452-1519), Jason Pratensis 
(1486-1558), Andreas Vesalius (1514-1564), 
Helkiah Crooke (1576-1648), William Harvey 
(1578-1657), Thomas Willis (1621-1675) and Jean 
Cruveilhier (1791-1874) were influential pioneers 
in advancing our understanding of the nervous 
system. However, it appears that Niels Steensen 
(1638-1686) was the first to conduct a detailed 
examination of the parotid area [3].  

This historical vignette aims to document 
Steensen’s contributions to neurology and 

discuss the discovery of the plexus parotideus in 
the form of an informative documentary review. 

 

Steensen life and work  
Niels Steensen (1638 -1686, Latin name: 

Nicolaus Steno, Nicolaus Stenonius or Nicolas 
Stenon) [Figure 1], born in Copenhagen Denmark, 
had a turbulent early life. At the age of three, he 
was isolated for much of his childhood due to an 
unknown disease. Some years later, almost all the 
pupils of his school died from the plague. He 
survived and came under the patronage of Count 
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Peder Griffenfeld, a statesman and royal 
confidant.  

 

 
 

 
 
 

At the age of 19, Steensen enrolled at the 

University of Copenhagen to pursue medical 
studies. Soon after, he travelled around Europe, 
visiting The Netherlands, France, Italy and 
Germany, to acquire knowledge in order to 

advance his career.  In Amsterdam, Steensen 
began his anatomical studies under the 
renowned Dutch physician and anatomist, 
Gerard Leendertszoon Blasius (1627-1682). In 
1666 he settled in Italy and was appointed 
professor of anatomy at the Medical School of 
the University of Padua. Though originally a 
Lutheran, Steensen later converted to 
Catholicism as a means to achieve his scientific 
objectives. Since he had a broader spectrum of 
interests, Steensen’s work included 
paleontology, geology, stratigraphy and 
crystallography [4].  

Steensen’s religious beliefs did not diminish 
Steensen’s desire to uncover the construction of 
the human body. Fond of anatomical studies, he 
conducted numerous dissections on both human 

bodies and animals, often experimenting on the 
later [5]. His meticulous research led to the 
discovery of a previously undocumented 
structure, the duct of the parotid salivary gland. 
After identifying it in the crania of sheep, dogs 
and rabbits, he named it the "ductus Stenonis". 
Blasius challenged Steensen’s claim to the 

discovery, indicating that he had identified the 
structure first, leading to a professional dispute. 
Despite the controversy, Steensen's name 
prevailed, and the structure is now known 
universally as Stensen's duct. Some later reports 
suggest that Steensen discovered the ductus 
stenosis when he was in Paris, while others place 
the discovery in Amsterdam in early 1660’s, 
when he had also identified the nerves of the 
area and published his treatise entitled “De 
Musculis et Glandulis Observatorium specimen, 
cum epistolis duabus anatomicis”, in 1664 
[Figure 2] [5-8]. The plexus was described as a 
cluster of nerves located at the border of the 
parotid gland, formed by branches of the facial 
nerve (portio dura) and seen in the gland’s 
structure. This plexus was named pes anserinus 
due to its resemblance to the spreading foot of a 
goose. Tracing its branches in the opposite 
direction, reveals how they radiate over the side 
of the temples, face and upper part of the neck 
[9].  

 
 

 
Figure 2. De Musculis et Glandulis Observatorium 

specimen, cum epistolis duabus anatomicis. Apud Jacobum 

Moukee, Lugduno-Batavum, 1664 by Nicolai Stenonis (Niels 

Steensen). 
 
 

The plexus 
The term pes anserinus, meaning “goose foot” 

was included in Lexica of the 17th century [10-
11] and was originally used to describe a species 
of plants [Figure 3] [12]. It was soon adopted to 
describe nerve plexuses in neuroanatomy [Figure 
4] [13-14]. 

 

 
 

 
Figure 1.  Nicolaus Steno, colorized engraving, 1868 

after the portrait made by Christian August Lorentzen 
(1749-1828). 
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Figure 3. Pes anserinus plant, colored illustration, 

Eucharius Rößlin, 1569. 
 
 

 

From 1830 onward, the Latinized term plexus 
parotideus became more commonly used, and in 
some instances, it appeared in an English Latin 

combination as the carotid plexus [15]. From the 
late 18th century, the term was included in 
medical literature to refer specifically to the 
parotid plexus [9]. Encyclopedias of the time 
attributed the term pes anserinus to earlier 
generations of anatomists, yet they did not 
specify who originally introduced it [16]. Plates 
from the 17th century depict the pes anserinus. 
However, this depiction created by master 
anatomist-engravers of the era was often of such 
poor quality that it remains impossible to 
definitively attribute the discovery of the plexus 
to a specific scientist [17]. Modern anatomical 
terminology has adopted the term parotid 
plexus, while the term pes anserinus (pes: 
footlike; anserinus: goose) is now used to 
describe the superficial attachment site of three 
muscles: the sartorius, gracilis, and 
semitendinosus [18]. The fact that Steensen 
studied the topography of the parotid duct area 
without emphasizing on a separate description of 
the plexus parotideus, neither in his text, nor in a 
chapter title, may indicate that the plexus could 
have been already a known entity in anatomy by 
that time. The vague references to the plexus in 

encyclopedias as a matter of general knowledge 
contribute to the uncertainty surrounding the 
attribution of the discovery. Steensen was the 
first to publish a treatise on the anatomy of the 
parotid region and should be acknowledged at 
least for the delineation and complete 
description of the plexus in modern anatomy and 
surgery. He had adopted the conscientious 
methodology of Andreas Vesalius (1514-1564), 
gradually describing topographical anatomy only 
after conducting a thorough analysis of the area.  
Initially Steensen’s discovery was dismissed by 
his colleague Gerard Leendertszoon Blasius 
(1627-1682) as a result of a mistaken dissection. 
However, Steensen persisted in his research and, 
after dissecting a dog, ultimately provided 
definite evidence to support his discovery [5]. 

 
 

 
Figure 4. A page from Stephan Blancard's 

Arzneiwissenschaftliches Wörterbuch in 1788, relating the 

term “pes anserinus” with neuroanatomy. 

Conclusion 
Steensen is rather neglected as a master of 

facial or neurosurgery. However, he was a 
prolific anatomist with discoveries in the field of 
topographical human anatomy, giving one of the 
first complete descriptions of the parotid duct 
and the parotid plexus among other delineations 
in his work. His treatise “De Musculis et Glandulis 
Observatorium specimen, cum epistolis duabus 
anatomicis”, written in Latin is somehow 
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unappreciated and his figure still awaits proper 
recognition. 
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Abstract 
Charcot arthropathy is one of the most severe complications of diabetes and affects the quality of life 

of diabetic patients.  Despite being the gold standard of Charcot's arthropathy treatment, contact casting 
therapy requires strong adherence to the clinical pathway from both the patient and the medical 
personnel. We report the case of a 70-year-old male patient with a past medical history of uncontrolled 
Diabetes Mellitus who initially presented to the ER department of our hospital with a unilateral, swollen, 
warm left foot with erythema and moderate X-ray abnormalities of his left foot and ankle. He denied any 
previous traumatic incident. He was placed initially in a non-weight bearing contact cast. However, the 
patient was not compliant to his treatment and returned to the Emergency Department 4 months later 
with severe left foot deformity, a disarticulation of the tibiotalar and subtalar joints, and a large open 
ulcer of the foot. A below-knee amputation was performed. This report will therefore serve as a reminder 
for clinicians to keep in mind that Charcot arthropathy is a progressive condition that should be treated 
without delay. 

 
 

Introduction 
Charcot arthropathy is a major delayed 

complication of diabetes that affects bones, 
joints and the surrounding soft tissues. In the 
absence of normal sensation due to diabetic 
neuropathy, repetitive microtrauma and 
autonomic vascular dysfunction lead to local 
inflammation. Consequently, bone resorption 
and joint dislocation may occur. 

 

Materials and Methods 
Our patient was a 70-year-old male who was 

admitted to our hospital with a painless, 
swollen, warm and erythematous left foot for 2 

months. He denied any previous traumatic 
accident. His medical history revealed a 
preexisting uncontrolled Diabetes for the last 4 
years. His Glycosylated Haemoglobin (Hb1Ac) 
level was 10,6%. Anteroposterior and lateral 
radiographs were obtained that confirmed the 
articular degenerative changes of his left ankle 
joint. At that moment no subluxation or any 
other structural deformation existed. (Figure 1 
and 2). Clinical examination revealed a palpable 
dorsalis pedis pulse and loss of the protective 

sensation. 
  A total contact cast was chosen as a first line 

of treatment. The patient was discouraged from 
weight bearing of his left foot. Casts changes 
every 2 weeks for the next 4 months were 
recommended. However, the patient was not 
compliant to the therapy, and he removed the 
cast after three weeks. He also discarded his 
crutches and started to fully weight bear his 
limb.  
 

 
Figure 1: Anteroposterior Radiograph of the ankle joint 

when the patient was first referred to our department 
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The patient presented to the Emergency 
Department of our hospital 4 months later for 
the first time since his dismissal. He had a 
sublaxed, swollen, erythematous foot with the 
presence of an open ulcer sour at the medial 
side of his left foot. (Figure 3). Radiographs were 
obtained- Anteroposterior and lateral views and 
a complete disarticulation of the tibiotalar and 
subtalar joints was confirmed. (Figures 4,5) 
Treatment options were discussed with the 
patient, and a below knee amputation was 
chosen as the best treatment option.  
 
 

 
Figure 2: Lateral Radiograph of the ankle joint when 

the patient was first referred to our department 

 
 

Discussion 
Neuropathic osteoarthropathy of the foot 

and ankle (Charcot foot) is a disease involving 
bones, joints and soft tissue of the foot that can 
lead to a progressive malpositioning and 
deformation up to complete collapse of the foot 
[1]. Every part of the skeleton could be affected 
though foot and ankle Charcot arthropathy   
remains the most frequent anatomic location.  
Most commonly, a so-called rocker-bottom 
deformity – a collapse of the arch in the 
metatarsus occurs [2]. This malalignment of the 
foot can cause pressure damage to the skin, 
open wounds, and secondary bone infection. 
Similarly, in our case study the patient 
developed very rapidly this rocket –bottom 
deformity which led to skin damage and open 
wound. (Image No 3). The presence of a rocker-

bottom foot can increase the risk of a major 
lower extremity amputation by 15–40 times 2 

 

       

 
Figure  3: Lateral Radiograph of the foot and ankle joint 

revealing dislocation and disorientation of the 

tibiocalcaneal, talonavicular and subtalar joints and an ulcer 
on the medial side 
 
 

Hastings et al have made a study looking on 

radiological progression of foot deformity in 
charcot patients by monitoring Charcot patients 
regularly by taking weight bearing x-rays of the 
foot. Their six-month data suggested worsening 
of medial column alignment prior to lateral 

column worsening [3]. This radiographic 
evidence of worsening foot alignment over time 
supports the need for aggressive intervention 
(conservative bracing or surgical fixation) to 

attempt to prevent limb-threatening 
complications.     
 Salvage of Charcot neuroarthropathy 
complicated by a hindfoot ulcer and 
osteomyelitis is a complex situation. The aim of 

surgical intervention in an infected Charcot foot 
with ulceration is to eradicate the infection and 
obtain a stable, plantigrade foot that will allow 
the patient to ambulate with or without 
orthoses without causing any future ulcerations. 
Surgery in charcot foot deformities is usually 
recommended when infection, unstable joint 
and recurrent ulceration occurs. However, there 

is no existing protocol of what type of surgical 
treatment is required.  Various surgical 
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interventions have been described. A 
combination of talectomy and tibio-calcaneal 
arthrodesis was described for a Charcot foot 
deformity, but internal fixation was reserved for 
cases without foot ulcers and osteomyelitis 
[4,5,6]. External fixation of the midfoot prior to 
intramedullary fusion has also been described 
[7].  

 

 
Figure 4: Anteroposterior Radiograph of the foot and 

ankle joint revealing dislocation and disorientation of the 
tibiotalar, talonavicular and subtalar joints 

 
 

Sohn MW et al looked at the lower extremity 
risk of amputation after charcot arthropathy [8]. 

Their results were consistent with the current 
practice guideline suggesting that prevention of 
ulceration is critical for Charcot limb salvage [9]. 
Their study also suggested that feet affected by 
Charcot arthropathy are unlikely to ulcerate 
when they remain clinically plantigrade and the 
radiographic weight-bearing relationship 
between the hind foot and forefoot is collinear 

[10,11]. These results suggest that amputation 
risk for Charcot arthropathy may be reduced by 
reserving corrective surgeries for patients with a 
high risk of Charcot-related ulceration.  

Kucera et al, have analyzed their midterm 
outcomes of reconstruction of Charcot foot 
neuropathy in diabetic patients. A candidate for 
a reconstruction surgery should be a 
cooperating, compensated, informed diabetic 
patient with Charcot foot neuroarthropathy, 
either instable or stable, but non-plantigrade 

[12]. Our patient was a non-compliant non 
cooperative patient with a plantigrated talus, 
therefore a below knee amputation was thought 
to be the treatment of choise. The patient had a 
good outcome, and no complications from the 
wound side occurred. 

 

 

 
Figure 5: Lateral Radiograph of the foot and ankle 

joint revealing dislocation and disorientation of the 

tibiocalcaneal, talonavicular and subtalar joints 
 

 

Conclusion 
Early diagnosis and proper management, 

although challenging remain the most accurate 
prognostic factors. Treatment is based on a trial 
of total contact casting for early Charcot 
arthropathy stages with excellent results. In the 
presence of ulcers or skin breakdown and 
failure of conservative treatment operative 
management is indicated.  Surgical intervention 
methods include osteotomies, internal or 
external fixation and amputations. His figure 
still awaits proper recognition. 
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Introduction 
Digital health encompasses the use of 

information and communication technologies to 
manage health and wellness. The integration of 

digital solutions into national health systems has 
the potential to revolutionize healthcare delivery, 
making it more patient-centered, efficient, and 
accessible. However, the successful 

implementation of a digital health ecosystem 
requires careful planning, robust infrastructure, 
and consideration of ethical, legal, and social 
implications.  

 
 

Discussion 
Α. Building a Robust Digital Health Ecosystem: 

Structural Components and Their Value 
The incorporation of digital technologies within 

healthcare systems has transformed the way 

health services are delivered, managed, and 
accessed. An effective digital health ecosystem 
consists of multiple elements that collaborate to 
improve patient care, enhance health outcomes, 

and maximize system efficiency. This article 
explores the structural components of this 
ecosystem, examining their roles and impacts on 
a country's healthcare framework. 

Electronic Health Records (EHRs). EHRs are 
fundamental to digital health ecosystems, 
offering an organized collection of patients' 

health data in electronic form. They allow for 
real-time, patient-focused records that can be 
accessed securely and instantly by authorized 
personnel. EHR systems can be either centralized, 
storing data in one location, or federated, 
allowing institutions to keep data on-site while 
being interconnected through a network. 

Centralized systems streamline data 
management and enhance consistency, while 
federated systems prioritize privacy and 
autonomy for individual organizations. The 
interoperability of EHRs promotes smooth 
information sharing among healthcare providers, 
minimizing duplication and enhancing care 
coordination. [1] 

Health Information Exchanges (HIEs). HIEs 
provide platforms for securely sharing health 
information across various healthcare 
organizations. They facilitate the electronic 
exchange of health data among facilities within a 
community or healthcare system. By improving 
access to clinical data, HIEs increase the speed, 
quality, safety, and cost-effectiveness of patient 
care. They are crucial for public health initiatives 
as they consolidate data for population health 
management, assisting clinicians in making 
informed decisions and enabling health agencies 
to track disease trends, manage chronic 
conditions, and optimize resource allocation. [2] 

Telemedicine Services. Telemedicine involves 
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remote patient diagnosis and treatment using 
telecommunications technology. It broadens 
access to healthcare, especially in rural or 
underserved areas with limited resources. 
Telemedicine decreases travel requirements, 
shortens wait times, and fosters timely 
consultations. During the COVID-19 pandemic, 

telemedicine became essential in maintaining 
care continuity while adhering to social 
distancing protocols. Its implementation has 
been linked to better patient outcomes and 
satisfaction, facilitating quicker interventions and 
providing access to specialists who might be 
unavailable locally. [3] 

Mobile Health (mHealth) Applications. mHealth 
apps are mobile-based programs that assist in 

health monitoring, patient education, and chronic 
disease management. They empower individuals 
by offering tools for tracking health metrics, 
medication reminders, and information access. 
These applications support proactive health 
management and have demonstrated 
improvements in treatment adherence and 
patient engagement. For instance, diabetes 
management apps allow users to monitor blood 
sugar levels, medication timing, and dietary 
habits, leading to improved disease control and 
reduced complications. Moreover, mHealth 
applications effectively promote healthy lifestyle 

choices by delivering personalized health advice 
and encouraging exercise while enhancing 
medication compliance.[4] 

Wearable Devices. Wearable health 

technologies, such as fitness bands and 
smartwatches, capture real-time health data, 
including heart rate, activity levels, and sleep 
patterns. These devices support continuous 
health monitoring, permitting the early 

identification of potential health issues and 
facilitating timely interventions. Integrating data 
from wearables into EHRs and health applications 
enhances tailored care and aids chronic disease 
management. For example, heart rate monitors 
can alert individuals and healthcare providers to 
abnormalities, allowing early response to prevent 
serious health incidents. Moreover, wearables 
incentivize users to adopt healthier behaviors, 

which is crucial for managing conditions like 
obesity and diabetes.[5] 

Artificial Intelligence (AI) and Analytics. AI and 
sophisticated analytics are pivotal in digital health 
ecosystems, helping analyze extensive datasets 
to enhance clinical decision-making and public 
health monitoring. AI algorithms can uncover 

patterns, forecast health trends, and support 
diagnoses, thereby increasing efficiency and 
precision in healthcare service delivery. The 
capability of AI to process large datasets enables 
the detection of nuanced patterns that may 
elude human practitioners, facilitating earlier 
diagnoses and better-prepared treatment 
approaches. In the context of public health, AI 
aids in the swift identification of potential 

outbreaks and monitoring population health 
metrics, equipping health authorities with the 
insights needed for prompt and effective 
responses.[6] 

Cloud Computing. Cloud computing supplies 
scalable storage and processing resources vital 
for handling the immense volumes of data 
produced within digital health ecosystems. It 
offers flexible data access, bolsters system 
interoperability, and diminishes the need for 
extensive local infrastructure. Cloud solutions 
also enhance disaster recovery plans and secure 
data availability, crucial for uninterrupted 

healthcare services. For instance, healthcare 
providers can utilize cloud platforms to safely 
store and access patient information, medical 
images, and other health-related data from any 

location with internet connectivity. This 
adaptability ensures that healthcare services 
maintain resilience during disruptions like natural 
disasters,allowing them to remain operational 
with minimal downtime. Additionally, cloud 

computing fosters collaboration among 
healthcare providers, improving care 
coordination and quality. The capability to store 
vast amounts of data in the cloud also allows AI 
and analytics tools to operate more efficiently, 
analyzing large and diverse datasets in real-
time.[7]  

 

B. Infrastructure Requirements for a Robust 
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Digital Health Ecosystem 
The creation of a comprehensive digital health 

ecosystem requires a diverse infrastructure that 
guarantees the efficient, secure, and equitable 
provision of healthcare services. This 
infrastructure includes several essential 
components: fast internet connectivity, data 

centers and cloud solutions, interoperability 
standards, cybersecurity protocols, and 
regulatory guidelines. Each element is vital in 
enhancing the capabilities of electronic health 
records (EHRs), telehealth services, mobile health 
technologies, wearable gadgets, artificial 
intelligence (AI) analytics, and various digital 
health instruments [8]. 

High-Speed Internet Connectivity. Dependable 

and high-speed internet connectivity is 
fundamental to any digital health ecosystem. It 
allows for real-time data transfer, fostering 
smooth communication between healthcare 
providers and patients, especially in remote or 
underserved regions. Telehealth services, which 
have gained immense traction, depend 
significantly on a strong internet backbone to 
perform virtual consultations, share medical 
imaging, and monitor patient health from a 
distance [9-10]. Furthermore, the integration of 
Internet of Medical Things (IoMT) devices, 
including wearable sensors and remote 

monitoring systems, highlights the urgent need 
for high-speed internet. These devices produce 
vast amounts of data that must be swiftly relayed 
to healthcare professionals for prompt action 

[11-13].  
Data Centers and Cloud Solutions. Data centers 

and cloud computing provide scalable and secure 
storage options essential for handling the vast 
volumes of health data produced daily. Cloud 

services deliver flexibility, affordability, and 
scalability according to demand, making them 
suitable for healthcare organizations of all sizes 
[14]. Furthermore, cloud solutions facilitate the 
integration of a variety of digital health tools and 
systems, ensuring that data from electronic 
health records, mobile health apps, and wearable 
devices can be combined and accessed 
seamlessly. This integration is vital for delivering 

holistic patient care and enabling data-driven 
decision-making [11]. 

Interoperability Standards. Interoperability 
refers to the capacity of various health 
information systems and devices to effectively 
exchange and interpret shared data. Establishing 
and adhering to interoperability standards, like 

Fast Healthcare Interoperability Resources (FHIR) 
and Digital Imaging and Communications in 
Medicine (DICOM), is crucial for ensuring smooth 
data sharing across different healthcare 
platforms [12]. These standards permit 
healthcare providers to access complete patient 
information, irrespective of the initial system, 
thus enhancing care coordination and minimizing 
redundancies. In addition, interoperability fosters 

the integration of AI and analytics tools 
dependent on varied data sources for generating 
insights for clinical decisions and public health 
monitoring [9]. 
Cybersecurity Measures. Safeguarding sensitive 
health information from unauthorized access and 
breaches is critical in a digital health landscape. 
The implementation of strong cybersecurity 
measures, such as encryption, multi-factor 
authentication, and regular security audits, is 
vital for protecting patient data [8]. The growing 
incidence of cyber threats in healthcare highlights 
the necessity for ongoing vigilance and the 

adoption of best security practices. Cultivating a 
culture of cybersecurity awareness among 
healthcare providers and patients can further 
strengthen the protection of health information 

[7]. 
Regulatory Frameworks. Thorough regulatory 

frameworks are essential to govern the use, 
sharing, and safeguarding of health data. 
Legislation like the General Data Protection 

Regulation (GDPR) in the European Union 
establishes standards for data privacy and 
security, ensuring responsible handling of 
individuals’ health information [5]. These 
regulations also outline guidelines for securing 
patient consent, managing data access, and 
ensuring transparency in data utilization. 
Moreover, regulatory frameworks facilitate the 
ethical integration of AI and analytics tools in 
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healthcare by providing guidelines for their 
development and implementation. 
 

C. Functional Domains of a Digital Health 
Ecosystem 

A well-designed and thorough digital health 
ecosystem involves various functional areas, each 
enhancing the overall effectiveness, accessibility, 
and quality of healthcare services. Key 
components of this ecosystem include clinical 
care, public health, health administration, 
research and innovation, and patient 
engagement. These areas elevate the healthcare 
experience by incorporating digital technologies 
at all stages of service delivery, from diagnosis 
and treatment to health advocacy and policy 
formulation. 

Clinical Care: Improving Diagnosis, Treatment, 
and Patient Oversight. A standout feature of 
digital health ecosystems is their ability to 

revolutionize clinical care. Digital health 
instruments like electronic health records (EHRs), 
telemedicine platforms, wearable tech, and 
remote monitoring solutions are pivotal in 

refining diagnosis, treatment, and management 
of patients. EHRs provide healthcare 
professionals with immediate access to 
comprehensive patient data, which bolsters 
decision-making precision and minimizes the risk 
of mishaps.[1] Telemedicine enhances clinical 
care by facilitating remote consultations, which 
decrease wait times, boost accessibility, and 
eliminate geographical barriers to treatment.[15] 

In addition, wearables and mobile health 
(mHealth) applications offer ongoing monitoring 
of chronic conditions such as diabetes and 
hypertension, delivering timely insights for 
patients and clinicians to modify treatment 
strategies. [2] Furthermore, the integration of 
artificial intelligence (AI) into clinical practices 
facilitates diagnosis and therapeutic planning by 
examining extensive datasets and uncovering 
trends that might elude human clinicians.[6] AI 
tools have shown success in areas like radiology, 
oncology, and cardiology by aiding in the 
interpretation of medical images, spotting 
irregularities, and proposing potential treatment 

routes. 
Public Health: Enabling Disease Surveillance, 

Outbreak Management, and Health Promotion 
Efforts. The digital health ecosystem is essential 
to public health, notably in disease surveillance, 
outbreak management, and health promotion. 
Digital resources allow health authorities to track 

disease trends, monitor infection spread, and 
respond swiftly to health threats. Real-time data 
gathering and analysis enhance the management 
of health crises, as demonstrated during the 
COVID-19 pandemic, when digital systems were 
used to track cases, administer vaccines, and 
furnish public health recommendations.[16] 
Health Information Exchanges (HIEs) promote the 
exchange of crucial health data among public 

health agencies, creating a holistic view of 
epidemiological patterns and patient 
demographics. This information is pivotal for 
outbreak tracking, predicting health trends, and 
designing appropriate health interventions.[17] 
Utilizing AI and machine learning to analyze 
public health data also aids in identifying at-risk 
populations, forecasting disease spread, and 
deploying preventive strategies. In addition to 
responding to outbreaks, digital health 
technologies support ongoing health promotion 
initiatives. Mobile apps that offer health 
information, vaccination alerts, and wellness 

resources engage communities in preventive 
health behaviors. Social media and digital health 
campaigns provide scalable platforms for health 
education, increasing awareness about crucial 

health concerns like smoking cessation and 
vaccination.[18] 

Health Administration: Optimizing 
Administrative Workflow, Resource Distribution, 
and Policy Formulation. Within health 

administration, digital health systems streamline 
workflow, boost resource distribution, and 
contribute to policy development grounded in 
evidence. Electronic health records lessen 
administrative burdens on providers by 
centralizing patient information and enabling 
swift access to medical histories, prescriptions, 
and lab results, leading to greater operational 
efficiency and reduced errors.[1] Additionally, 
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health data from EHRs and HIEs can be utilized to 
enhance resource allocation, optimize staffing, 
and pinpoint service gaps. Predictive analytics 
can anticipate patient volume trends, allowing 
healthcare facilities to prepare effectively for 
peak times and manage resources efficiently.[19] 
Additionally, data-driven insights empower 

health administrators to make strategic decisions 
regarding funding, staffing, and medical supply 
allocation, ensuring optimal and equitable 
resource use. On a larger scale, the incorporation 
of digital health solutions aids in developing 
policies based on real-time data, enabling 
policymakers to assess healthcare outcomes and 
evaluate intervention effectiveness.[20] 

Research and Innovation: Promoting Clinical 

Research, Data Insights, and Healthcare 
Technology Advancement. Digital health 
ecosystems encourage innovation by offering 
avenues for clinical research, data analysis, and 
the creation of novel healthcare technologies. 
Data harvested from a variety of digital tools, 
including EHRs, telemedicine, and wearable 
devices, provide researchers with unique 
opportunities to investigate healthcare trends, 
discover new therapeutic strategies, and enhance 
clinical practices.[21] The application of AI and 
big data analytics in clinical research accelerates 
the identification of new treatments, drug 

development, and disease prevention 
approaches. By examining large datasets from 
diverse patient populations, researchers can 
discern trends that inform the creation of 

personalized medicine and targeted therapies, 
thus improving treatment precision and 
effectiveness.[22] Additionally, digital health 
ecosystems foster an environment ripe for 
innovation within healthcare technology. 

Advances in medical devices, software 
applications, and telemedicine platforms are 
frequently inspired by insights obtained from the 
deployment of digital health tools in clinical 
environments, allowing researchers to pilot new 
concepts and technologies extensively. 

Patient Engagement: Empowering Individuals in 
Health Management. Patient engagement 
constitutes a vital aspect of any digital health 

ecosystem, empowering individuals to actively 
participate in managing their health. Digital 
resources like mobile health apps, telemedicine 
services, and wearable technology afford patients 
continuous access to their health data to track 
vital signs, monitor symptoms, and make 
informed care decisions.[23] mHealth 

applications facilitate the management of chronic 
conditions by allowing patients to log their 
symptoms, monitor medication adherence, and 
receive tailored recommendations. This ongoing 
engagement enhances self-management, 
promoting healthier lifestyle choices such as 
regular exercise, improved diet, and smoking 
cessation. Wearable devices further boost patient 
engagement by providing real-time health 

metrics, empowering patients to assess their 
progress and adjust behaviors as needed.[24] 
Moreover, digital health solutions enhance 
communication between patients and providers, 
enabling patients to seek advice, pose queries, 
and receive prompt feedback on their health 
status. This collaborative dynamic foster better 
outcomes and cultivates a more patient-centered 
approach to care. 
 

D. Advantages of a Digital Health Ecosystem 
The emergence of digital health technologies 

has revolutionized healthcare delivery, positively 
impacting patients and the overall health system. 
A comprehensive digital health ecosystem 
includes a variety of tools, including telehealth 
services, mobile health (mHealth) apps, 

electronic health records (EHRs), wearable 
technology, and artificial intelligence (AI), among 
others. These advancements have led to notable 
enhancements in healthcare accessibility, 
efficiency, and quality. This section examines the 
benefits of a digital health ecosystem for both 
patients and the healthcare system. 

1. Advantages For Patients. The main 
advantages for the patient are following. 
 Improved Access to Care. One of the most 
significant advantages of digital health 
technologies for patients is the enhanced access 
to healthcare, particularly for individuals living in 
remote, rural, or underserved regions. 
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Telemedicine and mobile health (mHealth) 
applications have effectively removed 
geographical obstacles that once restricted 
access to medical services. Telemedicine 
platforms allow patients to interact with 
healthcare providers without the necessity of 
traveling, which decreases both the time and 

financial burdens associated with face-to-face 
appointments. This is especially crucial in rural 
and economically disadvantaged areas, where 
specialist care and healthcare facilities are 
scarce.[25] Additionally, mHealth applications 
empower patients to engage with healthcare 
services from the comfort of their own homes, 
promoting a more proactive stance on health 
management. These applications offer a variety 

of services, including appointment scheduling, 
medication reminders, health monitoring, and 
teleconsultations. This enhanced access alleviates 
pressure on healthcare systems and enables 
more timely interventions, ultimately improving 
the patient experience and satisfaction.[3] 
 Personalised Medicine. Tailored medicine is 
another essential benefit of a digital health 
ecosystem. By collecting, storing, and analyzing 
extensive patient data, healthcare providers are 
able to create customized treatment plans that 
consider an individual’s unique genetic profile, 
medical background, lifestyle, and preferences. 

Electronic Health Records (EHRs) and mHealth 
applications give clinicians real-time access to 
comprehensive patient information, permitting 
informed, evidence-based choices concerning 

treatments, medications, and preventative 
strategies. [26] Furthermore, artificial intelligence 
(AI) and machine learning algorithms facilitate 
the analysis of complex data sets, uncovering 
trends and predicting outcomes to enhance 

personalized patient care. For instance, AI-based 
platforms can recommend the most effective 
treatment protocols specific to a patient's 
condition, potentially minimizing the trial-and-
error approach historically associated with 
medical care. [6] Tailored medicine not only 
boosts the likelihood of successful outcomes but 
also reduces the chances of adverse drug 
reactions while improving patient satisfaction by 

aligning care with individual needs. 
 Enhanced Health Literacy. Digital health 
platforms significantly contribute to improving 
health literacy among patients. By offering access 
to educational resources, interactive tools, and 
trustworthy health information, digital health 
ecosystems empower individuals to become 

more informed about their conditions and the 
healthcare system. For example, mHealth apps 
can provide educational materials like videos, 
articles, and tutorials covering topics from 
chronic disease management to preventive 
health practices.[17] This enhancement of 
patients' understanding of their health enables 
them to make informed choices and promotes 
healthier lifestyle decisions. Moreover, these 

platforms frequently incorporate features that 
allow patients to track their symptoms, monitor 
vital signs, and establish health goals. This 
increased engagement with health data fosters a 
sense of ownership and responsibility, resulting 
in better adherence to treatment plans and 
preventive measures. Over time, this improved 
health literacy contributes to overall health 
outcome enhancements. [16,17,24] 

2. Advanatages for the Health System. A digital 
health ecosystem does not offer advantages ony 
for the patients but increases the efficacy and the 
functioability of the health system. 

Operational Efficiency. A digital health 
ecosystem significantly enhances operational 
efficiency within healthcare organizations. The 
integration of digital solutions such as electronic 

health records (EHRs), telehealth services, and 
automated administrative systems alleviates the 
strain of manual data entry, decreases 
paperwork, and speeds up workflows. For 
example, EHRs enable providers to swiftly access 

patient data, which curtails the necessity for 
repeated tests and diminishes errors stemming 
from miscommunication or incomplete 
documentation [1]. Moreover, digital health 
technologies can streamline numerous 
administrative tasks, encompassing appointment 
scheduling, billing, and claims processing, 
allowing healthcare professionals to dedicate 
more time to patient care. This optimization of 
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administrative duties not only boosts healthcare 
delivery efficiency but also cuts down on 
operational costs, thereby benefiting the entire 
healthcare network. Telemedicine, for instance, 
lowers the need for physical infrastructure and 
transportation expenses while permitting a 
greater number of consultations within a 

condensed timeframe [27]. 
Data-Driven Decision-Making. One of the key 

strengths of a digital health ecosystem is its 
capability to facilitate data-driven decision-
making at multiple levels within the health 
system. Real-time data harvested from EHRs, 
health information exchanges (HIEs), wearable 
devices, and telemedicine platforms can be 
analyzed to enhance clinical decisions, improve 

operational processes, and influence policy 
development. Predictive analytics tools, for 
example, utilize patient data to anticipate 
healthcare demand, pinpoint potential 
outbreaks, and optimize resource distribution 
[27]. On a broader scale, big data analytics 
empowers policymakers to make informed 
decisions that bolster health system efficiency 
and equity. By examining patterns in patient 
outcomes, health behaviors, and disease 
incidence, health authorities can enact policies 
that tackle urgent public health issues, allocate 
resources effectively, and optimize service 

delivery [23]. This capacity for data-driven 
decision-making also fosters transparency, 
accountability, and improved management of 
healthcare funding. 

Enhanced Health Outcomes. Digital health 
solutions play a crucial role in advancing health 
outcomes by facilitating early detection, ongoing 
monitoring, and more tailored care. Wearable 
devices, for instance, generate real-time insights 

into various health metrics like heart rate, 
physical activity, and sleep quality. This 
continuous monitoring enables patients and 
healthcare providers to identify shifts in health 
status early on, allowing for timely interventions 
and the prevention of complications [5]. Similarly, 
telehealth and mobile health (mHealth) 
applications support the effective management 
of chronic issues such as diabetes, hypertension, 

and asthma. These platforms empower patients 
to monitor their symptoms, receive advice from 
healthcare professionals, and modify their 
treatment plans as needed, leading to improved 
disease management and reduced hospital 
admissions [3]. Over time, the proactive 
healthcare approach promoted by digital health 

ecosystems results in better patient outcomes, 
lower mortality rates, and decreased strain on 
healthcare facilities. 

 

 

Conclusion 
A digital health ecosystem offers significant 

benefits for patients as well as the overall 
healthcare system. It improves access to medical 
care, allows for customized treatment plans, and 
enhances health literacy among patients. For the 
healthcare system, it boosts operational 
efficiency, enables informed, data-driven 
decisions, and results in improved health 
outcomes. As digital health innovations advance, 

these advantages will likely become more 
apparent, fostering a healthcare system that is 
more efficient, accessible, and focused on 
patients. 
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