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Abstract
The declaration of Leiden pronounces the demand to conserve pathological-anatomical collections as cultural heritage. Likewise, the
Institute of Pathology of the Friedrich-Alexander-University Erlangen-Nuremberg owns macroscopic pathological-anatomical spec-
imens reaching back over 150 years. The purpose of this work is to examine the impact, meaning, and perception of such historical
preparations during the current medical curriculum. Additionally, the experiences from the renovation process can be used as a
template for other institutes. All preparations were documented, photographed, and catalogued in an electronic database. During a
restoration period, a series of didactically suitable specimens were professionally restored. Hereby, the help of a special course of
interested students was admitted. In a second step, the specimens were integrated into the regular teaching of students in macroscopic
pathology. An evaluation was carried out on two student cohorts with and without historical specimens by means of a questionnaire
with 23 items and two free text fields. In total, 1261 specimens were registered covering diseases from almost the complete human
body with a strong representation of the cardiovascular, urinary, gastrointestinal, and central nervous systems. Hereby, exceptional
rare and untreated cases withmedical relevance could be found and stepwise implemented into the curriculum. The student evaluation
positively addressed that the courses became livelier and interactive. Furthermore, a more comprehensive overview and a better
understanding of themacroscopic pathologywere appreciated. However, more self-study timewith the specimenwas demanded. The
authenticity of historical specimens contrasts with the tendency to carry out virtual Bonline^ didactic methods. The stereoscopic view
on often untreated and, therefore, unbiased cases enhances a skill-oriented deeper understanding of diseases. In conclusion, historical
specimens regain interest and even didactic value, especially in an era of declining autopsy rates.
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Introduction

In February 2012, an international conference on Bcultures of
anatomical collections^ took place at the University of Leiden.
The more than 130 highly decorated participants ranged from
pathologists, anatomists, historians, cultural scientists, pho-
tographers, and artists. In an official declaration, they ad-
dressed central key issues for this incredibly rich but often
neglected cultural heritage [21]. According to them, academic
collections are often rendered inaccessible, are replaced by
somehow newer teaching methods, are deprioritized, and,
therefore, are exposed to permanent damage. Hence, they
urged medical faculties to take all necessary measures to pro-
tect and preserve these collections of academic, medical, in-
stitutional, scientific, and cultural value.

The Institute of Pathology at the Friedrich-Alexander-
University Erlangen-Nuremberg owns a literal smorgasbord of
liquid-fixed specimens with only hand-written specifications
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exactly falling under these considerations. To meet the raised
obligations, we ask in a first step, whether and where a surplus
for pathology as an autonomous modern academic discipline
can be achieved during occupation with such historical speci-
mens. Three elements may be of particular importance: the vis-
ibility of the collection as an institutional ornament, the basis for
current research projects, and the educational value for medical
students and residents.

Indeed, the web presence of pathological collections is given
worldwide. It is best fulfilled where the specimens are incorpo-
rated into museums. Well-known international examples are the
Hunterian Museum by the Royal College of Physicians in
Glasgow, the Narrenturm in Vienna, or the Vrolik Museum in
Amsterdam [33]. How strongly medical museums influenced
pathology as a discipline is highlighted in the seal of the
International Academy of Pathology (IAP). Beside the micro-
scope, the globe and the lamp of wisdom the lettering BIAMM
1906^ is illustrated, which refers to the International Association
of Medical Museums founded by Maude Abbott from McGill
University in Montreal in 1906. The IAMM was the direct pre-
decessor to the IAP launched in 1955 [9]. Some roots or rem-
nants of medical museums can still be found in many academic
institutions. As a consequence, more and more institutes of pa-
thology present their collections or related projects, e.g., within
larger networks of academic collections [39, 41].

All these visible institutions transport insight to human pa-
thology to a broad public, and they set standards (e.g., for
ethics of human remains in museum collections or preserva-
tion techniques and can serve as partners for smaller institu-
tions). In our case, the Berlin Museum of Medical History
provided excellent technical support.

Pathological collections were and still are the basis for cur-
rent research projects. Publications for the scientific audience
are often designated to certain collections [2, 4, 22, 26, 31,
34–36]. Additionally, re-classifications of ancient diagnoses
can enhance the reflections about current entities. This was,
for example, performed on the historical collection of epithe-
lioid cell-rich lymphomas of the Kiel Lymph Node Registry
[15]. Furthermore, the accessibility to modern immuno-
histochemical or molecular techniques on historical long-
term preserved fixed tissues [17] are tested in terms of
biobanking. Hence, actuality of historical collections is given
as a research tool for particular questions.

Our main focus ends up in the third aspect—the possible
didactic suitability for gross pathology. Using illustrative mate-
rial during medical teaching is a crucial necessity, but for pathol-
ogy challenged by the decline of autopsy rates worldwide [12].
With our didactic project, we wanted to completely index and
substructure the historical pathology collection of the Friedrich-
Alexander University Erlangen-Nuremberg, restore relevant
specimens, integrate the historical collections into the current
curriculum, and assess feedback of the students with and with-
out historical specimens.

Materials and methods

Index of the historical collection

In a first step, we defined the elements for a complete catalog of
the 1261 existing historical specimens. We created 32 separate
items (Fig. 1) to cover historical, medical, didactical,
preservational, or taxonomical aspects in a structured and search-
able way. Herein, standardized photography from three perspec-
tives with a chromaticity diagram was essentially integrated.

Provenance research

Identification of any possible identifiers as labels on the glass
vials was documented. The majority of cases were directly or
potentially assigned to definite patients’ histories, which are still
accessible in collaboration with the archive of the Friedrich-
Alexander-University Erlangen-Nuremberg. Hereby, chances
to identify the specimen not primarily assigned exist as well.
A screening for possible contexts of injustice was performed
during indexing all specimens, which is a must especially for a
German historical collection of human remains. Additionally,
the time points of construction were analyzed and linked to the
pathologists in charge for each period. Individual and more de-
tailed object histories were created during the later mentioned
voluntary course together with the students. Additionally, an
interdisciplinary approach together with historians and the cura-
tor of the Friedrich-Alexander-University Erlangen-Nuremberg
was initiated to further deepen the knowledge about the speci-
mens’ provenance.

Restoration process

In total, 325 specimens were selected for the restoration process.
The stepwise procedure is exemplarily depicted in Supplemental
information 1. According to archival data, the specimens were
mainly fixated in Kaiserling’s solution (Table 1). The strong
discoloration of the specimen and the liquid’s turbidity over
the years indicated that only complete substitution of the fixa-
tives would be appropriate. In collaboration with the preparators
of the Virchow’s collection in Berlin, we decided to use Jore’s II
solution as a water-based and cheap permanent storage solution
(Table 1). This was in advantage to formalin, which would be-
come corrosive over time due to its oxidation to formic acid, or
alcoholic solutions, which would result in further color
bleaching. In some cases, color enhancing could be achieved
with Romhányi’s solution (Table 1).

Two-step embedding in medical education

The first step consisted of a voluntary course providing credits
(BWahlpflichtkurs^) offered to interested students to take a
practical part in the work of the preparators. They selected
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specimens of interest and were instructed, in an accompanied
seminar, to review the aforementioned multi-dimensional per-
spectives on the specimens. This way, corporate statements
between the lecturers and students were achieved regarding
the suitability for the regular medical curriculum. In a second
step, the historical specimens enabled a restructuring of the
third year macroscopy course by subject matter and historical
specimens were regularly presented in the lessons to enquire
pathological alterations in different organs.

Evaluation

In a structured survey, we asked the students 23 questions in
multiple-choice format and two open questions before and after
the integration of historical specimens in the classes. According

to established academic didactic evaluation parameters, we con-
sidered validity, reliability, and objectivity as crucial points of the
survey design and respected the standards of the German Society
of Evaluation (DeGEval) [5]. In detail, we gathered information
from the students, the lecturers, the course, and the use of the
multi-media demonstration materials followed by a possibility
for open remarks. The possible answers were constructed 5-
scaled to allow an intermediate position as well as an additional
opt-out solution.

Statistics

Results from the survey were corrected for the ordinal data set—
excluding the unspecified or neglected data points given by the
students. Histograms were used to compare the two independent

Table 1 Distribution of the organ systems across the collection

Solution Kaiserling’s Jore’s I Romhányi’s Jore’s II BMM’s

Function Fixative Fixative Fixative Preservative Preservative

Composition 1000 ml distilled water
200 ml concentrated

formaldehyde solution
50 g potassium acetate
25 g potassium nitrate

1000 ml distilled water
50 ml concentrated

formaldehyde solution
50 g Carlsbad salt
50 g Chloral hydrate

1000 ml distilled water
30 ml concentrated
formaldehyde solution

7 ml concentrated pyridine
5 g potassium nitrate
20 g Sodium dithionite

1000 ml
distilled water

600 ml glycerine
300 g sodium
acetate

1000 ml distilled water
55.10 ml concentrated

formaldehyde solution
100 g potassium acetate
83.3 ml glycerine
10 g Sodium dithionite

Modification 1 g Phenol

Fig. 1 Overview of the database surface. Elements were grouped into
different perspectives (e.g., historical dimensions, conservational
aspects, and current registration). Standardized photography was

integrated with simple methods (e.g., chromaticity diagram for color
calibration [asterisk])

Virchows Arch (2018) 473:219–228 221



groups with and without historical specimens in its shape of
distribution. Afterwards, non-parametrical Mann-Whitney U
tests were performed. P values < 0.05 were regarded as statistical
significant. SPSS 21 (IBM, USA, NY) was used for analysis.

Results

Imminent endangerment of the historical specimen

An overview of the condition of the complete collection is
outlined in Fig. 2. The highest risk for liquid-fixed specimens
represents evaporation, as this might alter the composition of
the fixatives. Hence, fissuring of the glasses and broken seals
might desiccate the specimen permanently. Restoration of
such cases was almost impossible, but still, the substitution
with fresh fixatives might stop further decay. Obfuscation of
the fixatives alone might be caused by oxidation over time and
dissoluble tissue-immanent tints. These changes were consid-
ered moderate (Fig. 2c), as they were completely reversible.
Essential steps of a successful restoration process (in detail as

supplemental information 1) were long washing periods, care-
ful trimming of fungal decay (if present), and use of Jore’s II
solution as a permanent fixative (due to its inflammable and
noncorrosive character in contrast to alcohol and formalin,
respectively).

Medical relevance of the samples in overview
and particularity

The legendary Bred rust-dust lung^ of Friedrich Albrecht
Zenker was the prototype of pneumoconiosis, on which he
coined this term in 1867 and casually co-founded the discipline
of occupational medicine (Fig. 3a, b) [40]. Beside such excep-
tional specimens, other rare tumors and conditions are seen like
cholecystoduodenal fistula in long-term cholecystolithiasis
(Fig. 3c, d). Untreated cases are the rule, which give a good
impression about the course of cancerous or infectious diseases
(e.g., tuberculosis) (Fig. 3e, f). The distribution of all specimens
to certain organ systems is presented in Table 2 and can cover a
wide spectrum of tumorous, infectious, metabolic, or develop-
mental pathologies.

Fig. 2 Specimen of a so-called
Bgelatinous^ colorectal carcinoma
before (a) and after (b)
restoration. The obstruction of the
bowel in this 14-year-old boy
with subsequent megacolon and
peritoneal effusions is only
appreciable after substitution of
the fixatives of the primarily
moderately endangered sample.
Histology was accessible during
this preparation due to minuscule
tissue trimming of floating edges
and revealed a signet ring cell
carcinoma opening the didactics
about hereditary colon cancer in
class. Limited resources led to the
choice of didactic suitable
specimens. However, a shift from
strongly endangered to intact
samples (c) could be achieved.
Unfortunately, some of the
restored specimens showed
obfuscation after a few weeks
impairing its perfect perception
again to a moderate level
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Overview of provenance aspects and timelines
of their generation

The transfer of standard present-day ethical considerations
(e.g., consenting of the patient or his/her relatives) can hardly
be applied to former times with different socio-cultural prac-
tices. Interdisciplinary scientific communities have elaborated
solutions for these scenarios. Essentially, the provenance of
the human remains has to be illuminated. Up to 62.5% of the
specimens can be linked to patient histories still available in
the archives of the university. Vice versa, data given in the
archive also bore the chance to identify some of the remaining
preparations. Particularly for a German collection, whose gen-
eration time included the dark period of the Nazi regime, but
also for other conditions (e.g., executions, war, and accidents)
contexts of injustice have to be excluded. Among the identi-
fiable objects, 10.1% were constructed during the relevant
periods of both world wars, but none of the maintained objects
displayed an evident circumstance of an academic misconduct
during the cataloguing process. Beyond this summarized
view, the individual history of each specimen has to be follow-
ed for a more precise provenance research. This was covered
with every step towards an opened presentation (e.g., stu-
dents’ teaching or even public audiences) with an utmost
transparent object history.

Aesthetics, clarity, and craftsmanship
of the preparation techniques

The main difference with regard to actual grossing techniques
was the non-destructive processing, but demonstrating ap-
proach. Sectioning of the organs consisted of sagittal, longitudi-
nal, fenestrating, oblique, or transversal sectioning to pronounce
the pathological finding (Fig. 4). Cavernous organs like the
heart, stomach, and bladder were obviously replenished during
fixation to maintain their form. Arrangement in the glasses
consisted of stitching to blackened carriers for better contrasts,
clamping with oblique glass layers, and highlighting with ar-
rows or needles. Very particular preparations used the updrift
to stretch specimens by use of corks and sinkers (Fig. 4a, b).

Challenges of historical taxonomy

Of note, an update of the historical taxonomy before imple-
mentation into current teaching was necessary. Terms like
Bgelatinous adenocarcinoma^were translated to mucinous co-
lorectal carcinoma or a Bchronic gastric catarrh^ would most
likely be translated into reactive gastropathy or type C gastri-
tis. Some terms like Bcarcinogenous scirrhus^ could not be
solved with macroscopy alone, but could give ideas about
the history of terminology as well as the history of nosology

and medical thought in general, which helps to explain current
terms like liver cirrhosis.

Didactic suitability and change effect to medical
courses

From the teachers’ point of view, the historical specimens
provided an additional didactic approach besides that of
PowerPoint presentations, fresh specimens from the surgical
theater or the blackboard. This was especially true with skill-
oriented techniques (e.g., applied anatomical knowledge)
where descriptions of relevant macroscopic findings could
be exercised. To gather knowledge from the students’ point
of view, a structured evaluation was performed. Students from
the course without historical specimens (n = 126, 76% of the
class) and students of the class from the course with historical
specimens (n = 147, 82% of the class) gave their feedback.

Both cohorts were comparable in terms of own interest and
invested time of the students in the course. Regarding the
perception of the lecturers, the students connoted significantly
(p < 0.01) the challenges of intensified scheduling time,
course contents, and the focus on the students’ needs. These
represented expected changes for the launch of a new didactic
method. Best values could be achieved for the improvement of
the structure of the course. Topics were significantly better
defined and coordinated with the use of historical specimens
(p < 0.001). The richness of the different didactic materials
was positively addressed by both cohorts and was further
quantified. Interestingly, the distribution of the used types of
media was approximately put in thirds or fourths, insofar as
fresh specimens, power point presentation, and the blackboard
were complemented with the historical specimens as a fourth
option. Fresh specimens—directly derived from the surgical
theater (or autopsies)—are favored by the students. However,
the suitability of the historical specimens to train skills in
macroscopic pathology strongly exceeded power point pre-
sentations and the blackboard. In such a way, the votes for
the most useful techniques for diagnosis assessment were
45% for fresh specimen, followed by 31% for historical spec-
imens, 19% for Power Point presentation, and 4% for the
blackboard. The choice of selected preparations for didactic
purposes was improved substantially with the ancient items.
Hence, not only frequent and relevant diseases were present-
ed, but also rare entities leading to a significantly broader
spectrum of diseases and a general improvement of the scope
of the course (p < 0.001). Of note, the pace of the course was
addressed to be higher with historical specimens (p = 0.003)
and the students were stimulated to ask for more time for self-
reliant training.

Thus, the historical specimens changed the teaching quality
in many facets. Even more detailed, the free text answers
showed a deeper interest to the subject and a stronger demand
for self-study time with the historical objects.
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Discussion

The use of illustrative material for academic didactics is linked
to the roots of universities themselves. Pathological-anatomical
preparations in students’ courses and immediate teaching of
pathology on the human body reach long back in history even

to hallmarks like the foundation of our discipline by Giovanni
Battista Morgagni in 1761 [13]. With the development of fixa-
tion techniques by Kaiserling and Jores in parallel in 1896, the
possibilities for pathological collections improved substantially
[19]. The notion was to preserve human pathology over time,
but exposed it to social, legal, ethical, economical, and technical
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changes as well. Today, the existence and perception of such
pathological collections have tremendously altered. The recent
claims of the declaration of Leiden on Bhuman anatomy/
anatomical collections^ are pronounced, but no information
for concrete handling and dealingwith such historical specimens
is provided.With our study, we want to share our experiences of
successful restoration and reimplementation of a historical col-
lection to the curriculum. Ideally, it might be a first template in
terms of a user guide to re-establish a capacity to act in other
institutes of pathology.

Themain sources for pathological collections are the decades
of intense autopsy practice before the distribution of photogra-
phy and other presentation techniques. Today, the decline of the
non-forensic clinical autopsy is a worldwide phenomenon. In a
meta-analysis covering data from several European countries,
Australia, Jamaica, and the USA, relentless reduction rates be-
tween at least 9.0 and 31.1% are outlined [6]. Detailed reports
from single centers parallel these concerns [3, 7, 27, 38] and
even proclaim an almost extinction of this medical ancillary tool
for many reasons [6, 23, 32, 37, 38].

Regarding this, we like others to notice tremendous educa-
tional consequences from the lack of illustrational material de-
rived from autopsies for pathology [1, 6]. In our example, the
curriculum of the medical faculty at the Friedrich-Alexander-
University Erlangen-Nuremberg foresees a skill-oriented
Bgrossing^ course for undergraduate students in their third year.
The inevitable shift from organs derived from autopsy to ones
from surgery subtly altered the concept of the lesson. To name
somemajor aspects of an aggravated didactic quality, we realized
difficulties in matching the spontaneous entrance of surgical
specimens to the gradually organized timetable and arrangement
of pathological topics. Redundancy became heavily evident and
the lecturers pronounced a need for a didactic collection of mac-
roscopic specimens. Additionally, most of the surgical specimens
had an oncological background and omitted infectious,metabolic
and cardiovascular diseases. Hence, teaching pathology in an
academic context lost its claim as a universal tenet of diseases
of all kinds. Luckily, the heritage of the Institute of Pathology
comprises a remarkable historical collection of macroscopic
specimens in liquid fixatives, which we tried to resuscitate for
teaching as a possible compensation.

Having access to an institutional academic pathology collec-
tion was an advantage, but raised uncertainties about practical
handling and restoring. Particularly, there exists only sparse lit-
erature about this topic beyond the historic original publications
some of them in this journal [18]. In 1989, Kessler summarized
in a German publication for preparators very detailed informa-
tion about the chemical processes and optimized results of col-
oring, which can be underlined by our own experience [19]. It
remains essential to understand the fixation process of the tissue
for a long-term exhibit as a two-step approach. The initial fixa-
tion with Kaiserling’s, Jore’s I, or Romhányi’s solution was
invented for the generation of fresh specimen and can logically
not be undone. However, a reapplication of these first step solu-
tions can be tried to enhance the so-called Bnatural colouring^,
which indeed is a chemical reaction exerted on the main natural
color media of the human body, i.e., hemoglobin and myoglo-
bin. Either the oxidation of Fe2+ bonds is prevented or trans-
formed into a more stable red appearing Fe3+ bond [19]. After a
facultative short rinsing in alcohol or isopropanol—again for
more brilliant color effects—the permanent storage is best per-
formed in Jore’s II solution. For a fungicide effect, phenol can be
added or a formaldehyde containing solution tried, which sev-
eral years ago was introduced in the Berlin Museum of Medical
History in a much lower concentration to shrink the risk of glass
impairment (BMM’s, Table 1). Hence, the second solution is
rather a preservative than a fixative. Another essential message
is that capillary forces help to save much more specimen espe-
cially in half-full glassware than expected from their first aspect.
The complete replacement of the liquids is recommended to
ensure the right chemical compositions. The development of
alternative fixatives in recent years focused on the molecular
accessibility and histology rather than macroscopic appearance,

Table 2 Distribution of the organ systems across the collection

Organ Number Percentage

Cardiopulmonary system 232 18%

Urology 219 17%

Gastrointestinal system 184 15%

Neurology 154 12%

Skeleton, muscles, and skin 120 19%

Gynecology 74 6%

Lymphatic system, spleen and bone marrow 65 5%

Ear, neck, and throat 58 5%

Other 20 2%

Not recognizable 135 11%

�Fig. 3 Three attributes to the historical specimen can be found.
Exceptional (a, b) samples of the disease-defining iron dust lung, which
Friedrich Albert Zenker head of the Institute of Pathology in Erlangen
published in 1867. He could overcome Virchow’s idea of endogenous
black lung pigment by the simple observation of red dusts creating red
lungs and let him coin the term Bpneumonokoniosis^; and hence, some-
how, cofound the medical discipline of occupational medicine.
Rare (c, d) conditions like the fistula of a gallstone to the duodenum
can be hard to understand for medical students. Especially when they
are confronted with the symptomatic triad of a radiologic concrement,
aerobilie, and a mechanical ileus. By means of applied pathological
anatomy on such elaborated specimens, these conditions are easily
explained. Untreated (e, f) specimen like this tuberculosis of the pericard
with a thick pannus coating the serous walls and the surface of the
heart shows a possible natural end-stage of this disease. Tuberculosis
still represents a worldwide burden with severe mortality. Antibiotics,
chemotherapies, and other remedies might trivialize the inherent
aggressive pathology of a wide spectrum of diseases even in autopsies
nowadays
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e.g., RNA later or PAXgene [25], but might consider
macroscopy or even the haptic appearance as well [16, 20].

The established detailed catalog helped to concretize the con-
cept of the collection towards didactics. The collection highlights
that nearly every organ system is represented with a wide spec-
trum of diseases in each. During restoration, the confrontation

with provenance questions, aesthetics, preparation techniques,
current terminology, and educational objectives were challenges
that could be met in an institute of pathology in collaboration
with external partners and students. Those of the voluntary
course deepened their comprehension aside from their renovated
preparations, sensitized themselves to patients’ histories, and

Fig. 4 Virtuosity of the non-
dissecting gross specimen
preparation can be appreciated in
many specimens. The first case
shows a tracheo-esophageal
fistula (a, b) of a newborn that
suffocated as a consequence. The
mounting of the specimen is
achieved by a lead weight put into
the stomach and a cork stitched to
the upper trachea. This way, a
three-dimensional view from
every direction is guaranteed.
Simple sagittal dissecting of the
spinal column and cord (c) and in
detail (d) gives the clinical history
of a header into shallow water a
deep impression. The ulcero-
polypous endocarditis of the
pulmonary valve of this heart (e,
f) was so clear in structure and
form that it could be implemented
as a picture in the regular
multiple-choice examination of
the students
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remarkably matured in their attitudes as doctors-to-be. Of note,
the introduction of historical specimens into the regular Bgrossing
seminar^ of medical undergraduate students was highly appreci-
ated and outperformed beamer presentations. Hence, real prepa-
rations can appeal to students and strengthen the on-campus
teaching as an irreplaceable activity.

Of course, historical specimens can be regarded as Bvintage^
didactics. Indeed, eLearning has reached pathologists and their
studentsmassivelywith virtualmicroscopy courses [14], growing
quotes of online courses and technically elaborated tools. This
digital transformation also evokes criticisms about distance edu-
cation and the vanishing role of universities [8], possibly
transforming the students into pure autodidacts. A balance can
be found in the gaining role of outcome or competency-based
education [10, 11, 28]. This targets skills, attitudes, problem-
solving behaviors, and interactions with colleagues and can even
be brought to examination with tools like the mini-clinical eval-
uation exercise (mini-CEX) [29], objective structured clinical ex-
amination (OSCE) [40], or direct observation of procedural skills
(DOPS) [30]. In this setting, historical specimens could find an
appropriate slot in modern pathological teaching [5, 24].

Furthermore, the historical specimens transport insight to non-
destructive preparation techniques that could be used on the lim-
ited amount of autopsies for permanent didactic material. A com-
prehensive combination of minimal histological examination
(biopsies) with overt presentation of macroscopic pathological
findings could form the basis for new specimen starting today.
The preparators’ work would profit from using non-destructive
work pieces as historical templates. Additionally, the experiences
with different fixatives could evenmaintain the haptic experience
(e.g., with saturated salt solutions) [12, 16, 20].

The expenditures for the project were manageable. Neither
the manpower nor the costs of fixatives were critical factors.
Rather, the time to conceptualize the study, the high interest of
the preparators in ancient manual techniques and the support
from experienced partners facilitated the workflow. In conclu-
sion, opportunities to save historical collections exist even for
single institutes of pathology.
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