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in Turkish and his contributions to anatomy
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Abstract

Objectives: ilhami Guneral was a Turkish physician and surgeon whose contributions to anatomy education and medical illus-
tration remained under-appreciated until this day. This study aims to outline his achievements throughout his career and acknow!-
edge his unreported contributions to anatomical sciences in Turkiye.

Methods: A series of interviews were conducted with his surviving family, relatives, and friends. Additional documents were also
collected from various national and international institutions.

Results: ilhami Glneral was born in 1914 in Anadolu Kavag, istanbul. He attended istanbul University Faculty of Medicine and
graduated in 1942. Upon graduation, he published his first book titled “Diseksiyon Atlasi” which he also illustrated himself. His
illustrations were later used in Prof. Dr. Zeki Zeren's dissection handbook published in 1953. He visited and worked with renowned
neuropathologist Philipp Schwartz between 1958 and 1960 in Warren, Pennsylvania. During his stay, he co-constructed a detach-
able “Transparent Brain Model” for teaching brain anatomy which was awarded with the Billings Gold Medal at the 109th Annual
Meeting of the American Medical Association. After his return to Turkiye, he published his final illustrated anatomy atlas in 1972,
the “Atlas Cerebri Humani”. He spent the remaining days of his life in his long standing home in Odemis, izmir, as a private physi-
cian and surgeon. He was diagnosed with prostate cancer in 1993, and passed away due to his illness in 2006.

Conclusion: This interesting and unique dramatis persona is the author and illustrator of the first original dissection manu-
al printed in Turkish.
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lished for receiving relevant documents and obtaining
written permission for the use of personal documents. For
comparison of Dr. Giineral’s reused illustrations, Istanbul
University Press, Printing and Publication Office was con-
tacted. The American Medical Association Archives (AMA
Archives) was contacted for documents regarding the
award he received in 1960.

Introduction

[lhami Giineral was a surgeon who late in his career
became popular and rather controversial with his books on
alternative/complementary treatment of cancer in the late
1990s and early 2000s. This rather sensational aspect of his
career, mostly shadows his contributions to anatomy. This
paper aims to outline his achievements throughout his
career and acknowledge his unreported contributions to

His Life
Ilhami Giineral was born in Anadolu Kavag district of
Istanbul in 1914. Due to the independence war at the

anatomical sciences in Tirkiye.

In order to collect data on this figure, different sources

were contacted and utilized. Mrs. Ejide Tanik, the daugh-
ter and only surviving relative of Dr. Giineral was contact-
ed for information on his life, personal documents, and his
original works. Mrs. Tanik was interviewed on two differ-
ent occasions and additional correspondence was estab-

deomed.

time, he had to change numerous schools, including
Sems-iil Mekitip, along with Saint-Joseph, Saint Benoit,
and Esayan High Schools, for his elementary and high
school education. He graduated from Bursa Erkek Lisesi

(Figure 1).
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From a very early age, he had a talent for drawing and
sculpting. Initially, this led him to apply to the Academy
of Fine Arts, which later became the Mimar Sinan Fine
Arts University, after his graduation from high school
for his training in architecture. Unfortunately, he had a
passion for medicine. Therefore, he dropped out from
the Academy of Fine Arts a year later and enlisted to the
Faculty of Medicine of Istanbul University despite his
father’s wishes. This reluctance from his father financial-
ly burdened him and he had to work and study through-
out his medical training. He graduated from the faculty
of medicine in 1942 (Figure 2). Following his military
service, he started his surgery residency and completed
his training in 1950. As part of his mandatory medical
service, he was appointed to the Odemis State Hospital
in Izmir, where he later became the chief of staff.

In late 1957, he received an invitation from the world
renowned neuropathologist, Professor Philipp Schwartz,
who was a beloved lecturer of his from medical school in
Istanbul. In the letter of invitation, Professor Schwartz
asked him to come and work in the United States, and help
him to produce an educational model for studying the
human brain. Giineral produced a small vax model of the
brain and sent it to Schwartz so that he could apply for a
fund. Once the project was approved, he traveled first to
Erie, Pennsylvania in early 1958. About six months later,
his family joined him in Warren, Pennsylvania, where pro-
fessor Schwartz was currently working as a pathologist at
the Warren State Hospital and chaired a research depart-
ment there. For the next two and a half years he modeled
and sculpted detachable and transparent brain models for
neuroanatomy education. In June 1960, he and Prof.
Schwartz took the finished models and exhibited them at
the 109th Annual Meeting of the American Medical
Association which was held in Miami Beach, Florida. The
exhibit titled “New Ways in Teaching Brain Anatomy:
The Transparent Brain” was awarded with the Billings
Gold Medal (Figure 3).1"

He returned to Tiirkiye in September 1960. Upon his
return, he visited his professors at Istanbul University in
order to convince them to produce another model for
Istanbul University. Unfortunately, they could not secure
necessary funds for the project.

After his return to Odemis, he resigned from his offi-
cial post at the State Hospital and worked as a private
physician/surgeon for the remainder of his life. In 1993 he
was diagnosed with prostate cancer. This experience has
increased his curiosity in complementary medicine, which
he also authored three books titled “Kanserden Korkma

Contributions of Dr. flhami Giineral to anatomy 89

Figure 1. During his studies at Bursa Erkek Lisesi as a high school stu-
dent, young Dr. GUneral served a short time in Bursa Penitentiary. From
the personal collection of Mrs. Ejide Tanik, with her kind written per-
mission.

Modas1 Gegmis Tedaviden Kork”, “Doktorunuzun
Soyleyemedikleri”, and “Kalp — Damar Hastaliklarinda ve
Kanser’de Oliimciil Oyunlar”. He lost his more than a
decade long battle with cancer, and passed away in 2006.

He had three marriages and three children.

His Contributions to Anatomy

His first contribution to anatomical sciences in Tirkiye
was a small dissection atlas, which was published in 1942,
just after his graduation from the faculty of medicine
(Figure 4).” The book was 96 pages long and had 104

Figure 2. Dr. GUneral (upper row, first from right) and his peers from
istanbul University Faculty of Medicine during a dissection course at the
Morphology building in Beyazit Campus. From the personal collection of
Mrs. Ejide Tanik, with her kind written permission.
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Billings medals, presented to
exhibits which do not exemplify
purely experimental studies, but
are judged on basis of excellence
of fact correlation and presenta-
tion were awarded as follows:

Gold medal—Ph. Schwartz and
I. Guneral, Warren State Hospi-
tal, Warren, Pa., for the exhibit
on New Ways in Teaching Brain
Anatomy: The Transparent Brain.
Space 110.

Silver medal—Durand Smith,
Frederick Stenn and Michael Go-
vostis, Northwestern University
Medical School, Khalid Durrani,
Englewood Hospital, Milan Wa-
sick, University of Illinois College
of Medicine, and Joseph Leven-
son, Chicago Medical School, Chi-
cago, for the exhibit on Procto-
scopic Manikins: Teaching the Art
of Proctoscopy. Space 607.

Bronze medal—William Hentel,
A. N. Longfield, Veterans Admin-
istration Hospital, Albuquerque,
N. Mex.; and Hollis Boren and R.
J. Blumenthal, Veterans Adminis-
tration Hospital, Houston, Texas,
for the exhibit on Pathology of
Major Pulmonary Diseases as
Demonstrated by Fume Fixation.
Space 1006.

Figure 3. A dlipping from the American Medical Association Daily Bulletin (June 16, 1960) reporting that Dr. Ph. Schwartz and Dr. i. Giineral were
awarded with the Billings Gold Medal for their exhibit on new ways in teaching brain anatomy. The gray frame is zoomed in for providing detail of
the bulletin. The image was used with the written permission of the AMA Archives. © American Medical Association [June 16, 1960]. All rights

reserved. Courtesy of AMA Archives.

original illustrations that showed different steps of the
dissections and important dissection tips (Figure 5). The
book heavily relied on original illustrations that were
drawn by himself. The main motivation for him to create
this book was actually financial, since his father did not
support his medical training. The book did not receive
much interest at first and was only published in one edi-
tion. About a decade later, the Chair of the Institute of
Anatomy at Istanbul University Faculty of Medicine,
Professor Zeki Zeren, used some of Giineral’s illustra-
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tions in his dissection manual which was published in
1953. Prof. Zeren acknowledged Giineral’s contribution
and included his kind permission in the forwards of his
book.”! The manual of Zeki Zeren used 68 of Giineral’s
illustrations (Figure 6).

His second seminal work was the transparent brain
models that he constructed during his stay in Warren,
United States. During his stay, he worked to create a
multi pieced detachable brain model made out of copper
wires and colored epoxy resin and multiple section mod-
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Figure 4. Cover (a) and front matter (b) of Dr. GUneral's “Diseksiyon Atlasi”, published in 1942. From the personal collection of Mrs. Ejide Tanik,

with her kind written permission.

els. His creative process was a muld step approach. He
first acquired serial slices from different regions of the
brain, stained them, and investigated them under a light
microscope. This helped him to visualize and follow
major ascending and descending fiber systems and nuclei
layer by layer. The step was basically a manual segmen-
tation of the entire sections he evaluated. Later he drew
sketches and full colored illustrations that will create the
base of the constructed model. In the final step, he cre-
ated different sized molds to be filled with transparent
epoxy resin. In the scientific programme of the 109th
Meeting of the American Medical Association held in
Miami Beach, Giineral was reported as a co-creator for
the exhibit titled “New Ways in Teaching Brain
Anatomy: The Transparent Brain”.! With this exhibit,
Dr. Schwartz and Dr. Giineral were awarded with the
Billings Gold Medal (Figures 3, 7 and 8).!" Interestingly,
despite being reported in the scientific programme and

Sekil : 19 — 1 Deltoid adale kesilip, yukarr kaldirilmistir — 2 A. vertebralis —
3 Truncus thyreocervicalis — 4 A. transversa colli — 5 A. transversa scapulae

6 A. thoracica int. (a) oku, truncus costocervicalis’i: bulmak icin B cercevesi icinde
goriilen pensin tatbik edilecegi yeri gésteriyor. (b) oku, a. vertebralis arkasinda gng.
stellatum’un aranacagr yeri gésteriyor. p

Figure 5. An example of a dissection step showing the dissection of the
root of the neck. The illustrations usually provide small dissection tips and
tricks. In this image, the black curved arrow (b) guides students to the infe-
rior cervical (stellate) ganglion just posterior to the vertebral artery. From the
personal collection of Mrs. Ejide Tanik, with her kind written permission.
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1 N. occipitalis minor — 2 N. auricularis magnus — 3 Nn. supraclaviculares

4 N. cutaneus colli — 5 V. jug. ext.

Sekil : 20 — Pens, truncus brachiocephalicus'un
ikige ayrildigi gere tatbik edilmis ; ice ve yukariya
dogru cekilmektedir. (a) oku n. recurrens’i g(Zis-
teriyor.

E®D

T T e e e —-

Sekil : 36
1 M biceps brachii — 2 N. musculocutaneus’un adale dali — 3 A, brachii alis.
Pensin i¢ tarafa dogru cektigi sinir n. medianus dur.

8 — Boyun sternocleidomastoidea (Gineral’den)
1 — N. occipitalis minor 4 — N. cutaneus colli
2 — N. auricularis magnus 5 — V. jugularis externa
3 — Nn. supraclaviculares 6 — M. sternocleidomastoideus.

17 — N. laryngicus inferior dewler = N. recurrens dewter

34 — Kol damar ve sinirleri
1 — M. biceps
2 — N. musculocutaneus
3 — A. brachialis

(Pensin cektigi n. medianus’dur)

Figure 6. Comparison of some images from the books of Drs. Glineral and Zeren. The images on the left (a, ¢, €) and right (b, d, f) are from Guneral's
and Zeren's books, respectively. From the personal collection of Mrs. Ejide Tanik, with her kind written permission.

in numerous news articles as a co-creator of the model
and co-recipient of the gold medal, later publications on
the life of Professor Schwartz that mention this award
mostly do not mention Giineral’s contributions,”" and
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some report that Dr. Schwartz cooperated with a sculp-
tor, Mr. Seymour Couzyn, from the American Museum
of Natural History in New York to construct the three
dimensional anatomical brain models.”® Therefore, his
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Figure 7. The cover (a) and the certificate (b) of the Billings Gold Medal given to Ph. Schwartz and i. Giineral for the exhibit on New Ways in Teaching
Brain Anatomy: The Transparent Brain presented by the American Medical Association. From the personal collection of Mrs. Ejide Tanik, with her kind

written permission.

contributions to this seminal work mostly stayed uncred-
ited up until today. There is only a single piece of the
original brain model, the right half of a hemisected brain
stem, in the possession of Giineral’s surviving family
members (Figure 8).

His final book was published in 1972. The book was
titled “Giineral’s Atlas Cerebri Humani” and contained 25

hand drawn and signed illustrations depicting major brain
stem and cerebellar nuclei, and ascending and descending
pathways (Figure 9).” The striking detail of the images
resemble as if the nuclei and corresponding tracts were
dissected and portrayed in the white matter dissection
technique of Klingler."”! Although there is no information
on whether Giineral had experience in Klingler’s dissec-

Figure 8. The only piece, a sagittal hemisection of the brainstem, from the transparent brain model that Dr. Glneral’s surviving family has in their
belongings. (a) lateral aspect of the brain stem; (b) close up on the lateral aspect of the bulbus for details; (c) medial aspect of the sagittal section of
the brain stem. From the personal collection of Mrs. Ejide Tanik, with her kind written permission.
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cerebri humani

Figure 9. Cover (a) and front matter (b) of Gineral’s “Atlas Cerebri Humani”

with her kind written permission.

tion method or he had access to human specimens to work
on during the production of the atlas. It seems like he
illustrated relevant structures depending only on his pre-
vious experience when he worked on the transparent brain
model back in Warren, United States. The book was writ-
ten in English and aimed at an international audience.
Despite not being popular, and limited to a single edition,
the book provided very fine imagery of brainstem and
cerebellar fiber systems, and nuclei, which depicted
detailed neuroanatomy similar to the work of Klingler
(Figures 10 and 11).

Conclusion

Although he was not an anatomist, or enrolled or com-
pleted a PhD/residency program in human anatomy, Dr.
Ilhami Giineral’s contributions to anatomical sciences
and anatomy education in Tirkiye are relevant. During
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ATLAS CEREBRI HUMANI

To every scientist who participated
in erecting the monumental knowledge
of neuroanatomy,

with gratitude,

ilhami GUNERAL

, published in 1972. From the personal collection of Mrs. Ejide Tanik,

the late Ottoman and early Republic period, many
anatomy books and atlases were printed in Ottoman
Trurkish or Modern Turkish. Most of these works, how-
ever, are translations from a single work (book or atlas)
or collations of translations from various works.!"""*! The
first illustrated human anatomy atlas in Ottoman
Turkish is the “Tesrth-i Miftdh” by Hristo
Stambolski."*'"" Although this atlas, which is an anatomy
atlas rather than a dissection manual/book, is the first
anatomy atlas printed in Ottoman Turkish, is a direct
translation of “Petit Atlas Complét d’Anatomie
Descriptive du Corps Humain” by Joseph-Nicolas
Masse.!"’! The first reported original dissection book in
Ottoman Turkish is the Usul-ti Tesrih (method of
anatomy/dissection), which is the unfinished work of
Hasan Mazhar Pasa.'"¥ Since this unfinished work, there
is no report of a dissection book published in Ottoman
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Fig. 2

Dissection of medulla oblongata, pons and pedunculus cerebri (medial as-
pect). Some of the nuclei and fiber tracts are removed for a better demonstra-
tion of the underlying or neighboring elements.

1 — Substantia nigra.

2 — Rubrospinal tract (before decussation).
3 — Tectospinal tract (before decussation).
4 — Nucleus of Darkschewitsch.

5 — Decussation of brachium conjunctivum.
6 — Medial longitudinal fasciculus.

7 — Superior colliculus.

8 — Inferior colliculus.

9 — Medial lemniscus.

10 — Leteral lemniscus.

11 — Mesencephalic root of trigeminal nerve.
12 — Thalamo-olivary tract (central tract of the tegmentum) .
13 — Dorsal secondary trigeminal tract.

14 — (also 16) Ventral spinocerebellar tract.
15 — Brachium conjunctivum.

17 — Nucleus masticatorius.

18 — Middle cerebellar peduncle.

19 — Main sensory nucleus of trigeminal nerve.
20 — Nucleus abducentis

21 — Internal genu of n. facialis

22 — Nucleus vestibularis superior. '

23 — Nucleus of the spinal tract of trigeminal nerve.

24 — Nucleus cochlearis dorsalis.

25 — |Inferior vestibular nucleus.

26 — Medial vestibular nucleus.

27 — Accessory cuneate nucleus.

28 — Nucleus gracilis.

29 — Lateral spinothalamic fasciculus.

30 — Ventral spinocerebellar tract.

81 — Dorsal spinocerebellar tract.

32 — Lemniscus medialis.

33 — Pyramidal tracts.

34 — Area of junction of the trigeminal lemniscus to lemniscus
medialis.

35 — Nucleus olivaris superior.

36 — Trapezoid fibers.

37 — Nervus abducentis.

38 — Nucleus facialis.

39 — Decussation of the internal arcuate fibers.

40 — Rubrospinal fasciculus.

41 — Ventral spinothalamic fasciculus.

42 — Dorsal accessory olivary nucleus.
b 43 — Nucleus olivaris inferior.
a 44 — Medial accessory olivary nucleus.
Fig. 12

Dorsal dissection of medulla oblongata and pons. Formation of the dorsal
secondary trigeminal tract.

1 — Medial geniculate body.

2 — Brachium of inferior colliculus.

3 — Inferior colliculus.

4 — Velum medullare anterius.

5 — Superior cerebellar peduncle.

6 — Rostral part of fossa rhomboidea.

7 — Main sensory nucleus of trigeminal nerve.

8 — Middle cerebellar peduncle.

9 — Spinal tract of trigeminal nerve.

10 — Dorsal secondary trigeminal tract.

11 — Aquaductus cerebri (Sylvii).

12 — Dorsal secondary trigeminal tract. The dissection at the right
side is prolongated more rostrally to demonstrate the tract.

13 — Mesencephalic root of trigeminal nerve.

14 — Fibers from the main sensory nucleus.

15 — Internal genu of facial nerve.

16 — Nucleus abducentis.

17 — Nervus abducentis.

18 — Dorsal and ventral cochlear nuclei.

19 — Medial vestibular nucleus.

20 — Nucleus cuneatus.

21 — Nucleus gracilis.

Figure 10. Detailed images in the Guneral's Atlas Cerebri Humani depicting the detailed anatomy of major brailnstem nuc.leiland pathways (a and c)
and accompanying figure legends (b and d). From the personal collection of Mrs. Ejide Tanik, with her kind written permission.
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Fig. 5

Right cerebellum, superior and inferior peduncles and their constituent g,

ments.
1 — Brachium conjunctivum.
2 — Posterior end of the third ventricle continuous with aquadyg.
tus cerebri.
3 — Superior colliculus.
4 — Inferior colliculus.
5 — Central lobule.
6 — Culmen.
7 — Tractus fastigiovestibularis (hook bundie).
8 — Declive.
9 — Nucleus fastigii.
10 — Folium and tuber.
11 — Nucleus dentatus.
12 — Pyramis.
13 — Uvula.
0 14 —— Fastigiobulbar tract. This tract is accompanied by a variety of
2 minor and dispersed small fascicles (whence «area fasciculatar)
running both ways between the cerebellum and the nuclei of
the vestibular and reticular systems. They occupy the medial
part of the restiform body: juxtarestiform hady.
15 — Nodule.
16 — Fasciculus dorsalis.
17 — Tractus spinocerebellaris dorsalis.
18 — Accessory cuneate nucleus.
19 — Nucleus olivaris inferior.
20 — Arcuate nuclei.
21 — Ventral external arcuate fibers.
22 — Tractus pyramidalis.
23 — Nucleus cochlearis dorsalis.
24 — Nucleus cochlearis ventralis.
25 — Spinal tract of trigeminal nerve.
26 — Nucleus vestibularis lateralis (of Deiters).
27 — Tractus spinocebellaris ventralis.
b 28 — Main sensory nucleus of trigeminal nerve.
29 — Nuclous vestibularis superior.
30 — Fourth ventricle.
Fig. 20
Thalamic, hypothalamic and subthalamic elements. Some of the fiber tract
and nuclei are omitted.
1 — Nucleus anterodorsalis.
2 — Nucleus anterolateralis.
3 — Nucleus anteroventralis.
4 — Commissura anterior.
5 — Lamina terminalis.
6 — Fasciculus thalamicus.
7 — Ansa lenticularis.
8 — Nucleus preopticus medialis hypothalami.
9 — Fasciculus subthalamicus.
10 — Nucleus magnocellularis hypothalami.
11 — Nucleus subthalamicus.
12 — Anterior hypothalamic nucleus.
13 — Ventromedial hypothalamic nucleus.
14 — Arcuate nucleus.
o 15 — Lateral hypothalamic nucleus.
o 16 — Corpus mammillare.
= 17 — Posterior hypothalamic nucleus.

18 — Corticopontine fibers.
19 — Nucleus of medial longitudinal fasciculus (of Darkschewitseh)
20 — Substantia nigra (medial edge).
21 — Nucleus ruber.
22 — Nucleus interpeduncularis.
23 — Lateral ventral nucleus.
24 — Stria medullaris.
25 — Nucleus dorsolateralis.
26 — Nucleus ventralis posteromedialis.
27 — Habenula.
28 — Pulvinar.
29 — Fasciculus habenulo-interpeduncularis (retroflexus Meynertl).
30 — Nucieus ventralis posterolateralis.
31 — Joined fibers of trigeminal lemniscus and dorsal secondary
trigeminal tract.
32 — Medial lemniscus.
33 — (Interstitial) nucleus of Cajal.
34 — Nucleus n. oculomotorius.
d 35 — Medial longitudinal fasciculus.
36 — Fasciculus lenticularis.
37 — Lateral geniculate body.

Figure 11. Detailed images in the Glneral's Atlas Cerebri Humani depicting the detailed anatomy of major cerebellar, thalamic, and hypothalamic
nuclei and pathways (a and ¢) and accompanying figure legends (b and d). From the personal collection of Mrs. Ejide Tanik, with her kind written

permission.

Turkish or Modern Turkish in the known literature.!"”
Therefore the dissection atlas of [lhami Giineral is the
first original dissection book ever written, illustrated,
and printed in Turkish. Similarly, the transparent brain
models he produced have shown his profound knowl-
edge in anatomy, his competence in relevant anatomical
museum techniques, and his mastery in fine arts. In con-
clusion, it is imperative to acknowledge the contribu-
tions of Dr. I[lhami Giineral to anatomical sciences and

medical illustration in Tirkiye.
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