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SUMMARY

Knowledge regarding parasites and the diseases they
cause remains limited in the pre-microscopic era. His-
torical medical records concerning cutaneous parasitic
infections often lack precision, leaving our understand-
ing of these conditions in earlier centuries largely spec-
ulative. While the history of intestinal parasites is well-
documented back to antiquity, literature on cutaneous
parasites and filariasis primarily dates only to the late
18th century. However, Cerrahiyetii’l Haniyye — the
first illustrated surgical textbook written in 15th cen-
tury Anatolia — presents these conditions in a manner

B INTRODUCTION

hroughout humanity’s history, people have

acquired a vast number of parasites, with
many of these infections predominantly occurring
in tropical regions [1]. The earliest written records
of parasitic infections are found in ancient Egyp-
tian medicine, particularly in the Ebers Papyrus,
dated to 1500 BC [2]. It is assumed that the para-
sites recognized during that period were primarily
large helminths and ectoparasites affecting both
humans and domestic animals. The Ebers Papyrus
contains references to intestinal worms, which are
corroborated by the discovery of calcified hel-
minth eggs in mummies dated to approximately
1200 BC. In classical antiquity, Greek physicians,
particularly Hippocrates, were aware of worms
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strikingly consistent with modern clinical understand-
ing. This seminal work offers a definitive, early account
of cutaneous parasites, accompanied by detailed clini-
cal descriptions that require no interpretation. Further-
more, the unique arrangement of miniature illustra-
tions depicting surgical procedures performed to treat
skin parasites makes an extremely important contribu-
tion to the known history of skin parasites.

Keywords: parasites, minyature, history.

acquired from fish, domestic animals, and hu-
mans. Subsequently, Roman physicians, including
Celsus and Galen, described human roundworms
such as Ascaris lumbricoides and Enterobius vermic-
ularis, as well as tapeworms belonging to the ge-
nus Taenia [3-5]. In the following centuries, these
physicians attempted to explain the presence of
intestinal worms within the framework of the pre-
vailing humoral theory. Later, Paulus Aegineta
(ca. 625-690 CE) explicitly identified Ascaris, Enter-
obius, and tapeworms, providing accurate clinical
descriptions of the infections they caused [6].

In Europe, the Renaissance marked the beginning
of anew era in which, alongside other medical dis-
coveries, the nature and life cycles of parasitic dis-
eases were gradually elucidated. By the 18th cen-
tury, Linnaeus had classified worms as the sixth
class of the animal kingdom [7]. Many major dis-
coveries regarding infections followed, as in vari-
ous other fields of medicine. These included the
rejection of the theory of spontaneous generation,
the emergence of germ theory, the demonstration
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that bacteria could cause disease, the discovery of
viruses, the identification of methods to prevent
diseases caused by microorganisms, and the rec-
ognition of the role of vectors in transmitting par-
asites. Although the documented history of intes-
tinal parasites extends back to ancient Egyptian
medicine, parasitic diseases caused by skin para-
sites and filarial infections were only truly under-
stood after the late 18th century.

Remarkably, in a 15th century Ottoman surgical
manuscript, the clinical manifestations and surgi-
cal treatment of subcutaneous parasitic diseases
transmissible to humans were illustrated using
detailed miniatures. Imperial Surgery (Cerrahi-
yetii’l Haniyye), written by Serefeddin Sabunc-
uoglu, was primarily a surgical textbook describ-
ing operative interventions. However, it also con-
tributes significantly to the history of medicine by
documenting parasitic diseases far beyond the
expectations of its time. The inclusion of the first
explicit presentation of skin parasites in Imperial
Surgery renders this work particularly valuable to
medical literature. Sabuncuoglu (1385-1468) was a
surgeon who lived in Amasya, an Ottoman center
of learning where future sultans were educated.
He was fluent in Arabic, Persian, and Greek. Impe-
rial Surgery, authored by Sabuncuoglu in Turkish
using the Arabic alphabet, is an outstanding med-
ical text that integrates vibrant miniature paint-
ings and compelling depictions of human figures,
combining medical instruction with artistic ex-
pression.

B IMPERIAL SURGERY
(CERRAHIYETU’L HANIYYE)

There are three known copies of Cerrahiyetii’l
Haniyye: one housed at the Fatih Millet Library in
Istanbul, one at the Department of the History of
Medicine at Istanbul University’s Capa Faculty of
Medicine, and one preserved in the Bibliotheque
Nationale in Paris. The present analysis focuses
specifically on the Paris manuscript of this work.
Imperial Surgery is divided into three sections,
each generally organized as case reports present-
ing patients and their diseases. Some subsections
provide detailed descriptions of the procedures
performed, the surgical instruments employed,
and the positioning of the patient, accompanied
by vivid miniature illustrations that elucidate the
procedures.

The first section of the book describes diseases and
their treatments, with particular attention to cau-
terization techniques, the instruments used, and
the sites of application. The second section pre-
sents surgical treatments of various diseases, in-
cluding detailed explanations of surgical tools and
types of incisions. The third section addresses the
management of bone fractures and joint disloca-
tions.

B DISEASES CAUSED BY CUTANEOUS
PARASITES

Diseases caused by cutaneous parasites are de-
scribed in the second section in three successive
parts, accompanied by two miniature illustrations.
In the first part, which addresses cutaneous para-
sites, the disease associated with Dracunculus med-
inensis is designated as the “Medina type.” The
text clearly defines the clinical features of the dis-
ease, its causative organism, and its treatment,
supplemented by a miniature depiction (Figure 1).
Sabuncuoglu states: “The treatment of the disease
they call the Medina type is recorded. ...The dis-
ease referred to as the Medina type is actually a
vein, which may appear in the calves or in other
limbs. It occurs in people living in very hot cli-
mates such as the Arabian lands, the Hijaz, and
Abyssinia, where individuals are weak and lean.
Just as worms may lodge in the intestines, small
worms may also infest the space between the skin
and the muscle, manifesting as redness and in-
flammation. In patients, the calf first becomes red,
then the area heats intensely, followed by swell-
ing, and eventually the tip of the ‘vein,” resem-
bling a root of grass, emerges from the swollen
site. ...When the tip of this vein appears, a small
lead pellet is attached. The weight of the lead var-
ies, depending on the thickness of the ‘vein,” from
one to two dirhams (1 dirham = 3.207 grams =
0.0070702247 pounds). Once tied, the lead hangs,
and as the worm elongates, it winds itself around
the lead. If it does not emerge completely, it re-en-
ters the skin from its tip and causes the disease
anew. In some patients, this worm measures one
span in length, while in others it may reach up to
ten spans. I recount this for the instruction of phy-
sicians. At one time, among the patients brought
from Damascus, there were those infected with the
Medina type... Three spans were extracted from
one patient and twenty spans from another. If the
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Figure 1 - Sabuncuoglu treats the Dracunculus
medinensis parasite surgically. (his own illustration in
CerrahiyetU’l Haniyye).

worm breaks during extraction, a probe is to be
inserted at the point of emergence and the site in-
cised to remove whatever remains inside. This dis-
ease produces multiple swellings of the feet and
toes in some individuals, and it creates many per-
forations in the foot in others.”

In the second part, another disease caused by filar-
ial parasites is described, referred to as the “dis-
ease of vision.” The text explains: “In some re-
gions, this illness is called the disease of sight. ...
In Turkish, it is caused by a worm known as Imic.
This worm settles beneath the skin, wandering be-
tween the muscle and skin, moving upward and
downward in the body, traveling from one limb to
another until it eventually perforates the skin and
emerges. This disease is caused by small worms.
... These worms migrate, ascend toward the head,

Figure 2 - Sabuncuoglu treats painful subcutaneous
parasites surgically. (his own illustration in Cerrahiye-
tu’l-Hanniyye).

and may strike the eye, blinding it. ... The worm
must be removed to treat this illness. If extraction
is not possible, both its anterior and posterior ends
are tied, and the skin above it is incised to remove
the worm. If the worm has penetrated into the
muscle and cannot be located, then the area is cau-
terized. If the worm has ascended to the head and
is advancing toward the eye, then the patient’s
forehead is tightly bound, the area above the
worm is cut, and the worm is excised.”

In the third part, Sabuncuoglu discusses the treat-
ment of a painful skin parasite (referred to as na-
fir) affecting the limbs, presented as a case study
accompanied by a miniature illustration (Figure 2).
The paper reads as follows: “...The ailment they
call nafir is painful; it passes from one limb to an-
other... I rolled up the patient’s sleeve, and along
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the line extending from the elbow to the middle
finger, there was a slight swelling at the level of
the wrist. After a while, as if mercury were flow-
ing, the worm moved from the wrist toward the
shoulder; the pain in the wrist shifted to the shoul-
der, and later, after some time, it passed to the side
of the torso... If you wish to treat this disease, you
should bind both above and below the site of the
pain, excise the affected area, and then cauterize
it...”

B DISCUSSION

Before the 18th century, knowledge of cutaneous
parasites in historical sources was largely based
on interpretation. The Ebers Papyrus, dated to
around 1500 BC, contains instructions for treating
swellings of the limbs known as aat. These passag-
es seem to allude to the nature of Dracunculus med-
inensis infection and to techniques for extracting
the worm. This interpretation has been widely ac-
cepted by most parasitologists [8, 9]. However,
since the term aat simply denotes “swelling,” the
inference that this specific text describes cutane-
ous parasites remains speculative. Some parasitol-
ogists have argued that the “fiery serpents” afflict-
ing the Israelites in the Red Sea region after the
Exodus were in fact Dracunculus medinensis [10].
This interpretation was first advanced in the 1855
textbook by the parasitologist, theologian, and
Hebraist Gottlob Friedrich Heinrich Kiichen-
meister, later translated into English under the ti-
tle Animal and Vegetable Parasites [11]. In Arabic
medical literature, references to the “Medina vein”
have led some historians to suggest that Arab phy-
sicians may have regarded the worm as a decayed
vein rather than a living parasite [9, 12].

Surprisingly, despite the well-documented clinical
similarities in the subcutaneous migration of filar-
ial worms and Dracunculus, as both can affect the
eyes and cause parasitic infections resulting in
visual impairment or blindness, no reliable early
record of such cases was identified. A 1598 engrav-
ing was once thought to depict the extraction of a
worm from the eye; however, this interpretation
has been comprehensively debated, and the image
is now generally considered to represent judicial
punishment rather than a medical procedure [13].
The first unequivocal clinical report dates to 1770,
when the French surgeon Mongin, working in
Santo Domingo in the Caribbean, described a

worm traversing a woman'’s eye and recounted his
unsuccessful attempt to remove it [14].

In the 15th-century treatise Imperial Surgery, Dra-
cunculus medinensis disease was explicitly de-
scribed, noting that the condition arises from or-
ganisms resembling larvae within the intestines
and that its designation as “Irki1 Medine,” or “the
Medinan type,” is recorded. The text provides de-
tailed information on the parasite’s length and the
method of extraction. Furthermore, it discusses
the type of surgical procedure to be performed in
cases where extraction is not possible. The parasite
responsible for blindness, along with the disease
itself, appeared for the first time in history in Sa-
buncuoglu’s study. As in many other areas of med-
icine, Imperial Surgery sheds light on the history
of parasitic diseases through its descriptions of
surgical interventions. Without interpretive ambi-
guity, the treatise presents skin parasites openly
and, for the first time, correlates the causative or-
ganisms (larvae) with the clinical features of the
diseases they produced.

Sabuncuoglu is regarded as one of the most signif-
icant physicians in the history of medicine. His
book, Imperial Surgery, was rediscovered in 1936
by the medical historian Siiheyl Unver [15]. With
its rediscovery, the text secured its rightful place in
the history of medicine for its contributions to
neurosurgery, orthopedics, gynecology, pediatrics,
and craniofacial surgery [16-20]. The miniatures
contained in the manuscript are striking. Diseases
are described in detail, accompanied by case pres-
entations and clinical findings, while surgical pro-
cedures are visually illustrated. The miniatures
faithfully reflect the text through scene construc-
tion, compositional arrangement, the identifica-
tion of figures, and numerous other details. They
avoid indirect narration or abstraction; instead,
they aim to convey the subject matter to the reader
in its entirety. The illustrations employ a distinc-
tive two-dimensional technique, devoid of per-
spective, utilizing free colors independent of lumi-
nistic art. In this way, surgical procedures are con-
cretized. The deliberate absence of spatial depth in
the miniatures focuses attention on the surgical act
itself, conveying the intended message with un-
embellished simplicity.

Sabuncuoglu presented a wide range of diseases
and their treatments in a style that was both imag-
inative and unique, employing an academic regis-
ter that transcended the limitations of his era. His
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command of Arabic, Persian, and Greek allowed
him to clearly understand the foundational medi-
cal sciences of his time. The evidence in Imperial
Surgery clearly demonstrates that, as early as the
fifteenth century, physicians possessed knowledge
and experience regarding parasitic diseases of the
skin. Until recently, the historical record of such
conditions had relied largely on interpretive, un-
certain accounts. However, Cerrahiyetii’l-Hani-
yye, written by Sabuncuoglu, shows that, in
15th-century Anatolia, the etiology, clinical pres-
entation, and surgical treatment of cutaneous par-
asitic diseases were already understood in detail.
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