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The pathology practice environment varies per healthcare setting. However, anatomic pathology is a visu-
al applied science discipline and incorporation of high-quality images into a surgical pathology report is essen-
tial. Each specimen received for morphological examination is unique and variation in the description can exist
between prosectors and they experience. That is why gross descriptions supported with digital photographs can
eliminate the insufficiency of macroscopic examination. To form and strengthen pathologists’ competencies in
digital macroscopic photography a problem-based learning approach is used for training. A problem-based Llearn-
ing ensures the strength of the acquired knowledge since it is obtained in an independent activity. The article
discusses what type of problems a pathologist should solve when taking a macroscopic photograph of a surgi-
cal specimen. An analysis of literature on modern equipment for digital macroscopic photography was performed.
Recommendations for step-by-step photographing, and schematic mapping for surgical specimen triaging are provided.
An option is proposed for actively developing professional competencies including creation of digital photo archives of
surgical gross specimens, as well as study sections and discussions by professionals at forums such as society meet-
ings. It was concluded that pathologists’ competency in digital macroscopic photography is necessary to maintain a high
standard of medical care.

Keywords: postgraduate medical education; pathological anatomy; digital photography.

OBYYEHMUE BPAYEN-MATONOTOAHATOMOB LUM®DPOBON ®OTOrPADUN
MAKPOMPEMNAPATOB

© AN. Xpamuos?, P.A. Hacbipos?, .M. XpamuoBa*

! [letckas 6onbHMLA HH U Pobepta Jlypbe, Ynkaro, CLUA;

2 (DenepanbHoe rocyaapcTBeHHoe OrmkeTHoe 06pa30BaTeENbHOE YUpeXxaeHMe BbiCLiero 06pa3oBaHus
«CaHkT-lNeTepbyprckuit rocyaapCTBEHHbIHA NEAUATPUIECKUIA MELULIMHCKMIA YHUBEPCUTET»
MunucTepcTBa 3apaBooxpaHenus Poccuitckor Menepaunm, CankT-Metepbypr, Poccus;

3Uukarckuii Yauepcutet, Ynkaro, CLUA

Ana yumuposaHua: Xpamuos A.U., Hacbipos P.A., Xpamuosa Id. O6yyeHne Bpayeii-naTos0roaHaToMoB LudppoBoi dpoTorpadun
makponpenaparos // Meguatp. — 2020. — T. 11. — Ne 4. — C. 85-90. https://doi.org/10.17816/PED11485-90

Mocrynuna: 11.06.2020 Opobpena: 10.07.2020 MpuHsTa K neyatn: 26.08.2020

YcnoBus paboTbl B MaToN0roaHaTOMUMYECKOM NpakTUKe BapbWpyT B 3aBUCMMOCTU OT MEAULMHCKOTO yupexaeHus. Oa-
HaKo cneayeT MOMHUTb, YTO MATONOTMYECKas aHaTOMMUS — 3TO BM3yasbHAs HAYYHO-MPMKNALHAS AUCLMUNAUHA, MO3TOMY
BKJ/IIOYEHME BbICOKOKAYECTBEHHbIX LUMGBPOBbIX M306paXkeHWid B MaToJioroaHaToMMYeckoe 3akJlvyeHue nMeeT 6Gonblioe
3HauveHue. Kaxnablii Makponpenapar, NocTynuBWMWIA AN MOP(ONOTMYECKOro UCCNEef0BaHMUS, YHUKANEH, U BCE Xe ero
MaKpOCKOMMYEeCcKoe onMcaHMe MOXeT OTNMYaTbCa B 3aBUCMMOCTM OT OMbiTa nposekTopa. Lindpposas dotopokymeHTa-
LMs, B AOMOJIHEHUE K TEKCTOBOMY OMMCaHUI0, MOMoraeT usbexaTb HETOYHOCTU NpU UccienoBaHuu. na dopMmMpoBaHus
KOMMEeTeHUMIH Yy Bpayei-naTosoroaHaTtoMoB B LUMGPOBOM MAaKPOCHEMKE HaMM UCMONb3yeTcs Npo6AEeMHO-OPUEHTUPO-
BaHHbIM nMoaxon K obyyeHuto. MpobneMHoe obyyeHne obecneynBaeT NPOYHOCTb NpUOBpPeTaeMblX 3HAHUMI, TaK KaK OHU
[0ObIBAOTCA B CaMOCTOATENIbHON AeaTenbHOCTU. B ctaTbe naet obcyxaeHne npobnem, KOTopble AOMKEH pewnTb Npu
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npoBefeHMM CbeMKM MakpornpenapaTa Bpay-natonoroaHaTtoM. [lpoBefeH aHanu3 nuTepaTypbl MO COBPeMeHHOMY 060-
pyAoBaHuio ANs LMdpPOBOM MaKpoCbeMKU. [laHbl peKOMeHAaLMKU No NocnenoBaTenbHOCTU GOTOCbEMKM Makponpenaparta
M COCTaBNEHMIO KApT-CXEM [N COPTUPOBKM OMepaumnoHHOro Matepuana. MpennoxeH BapuaHT BbipaboTku npodeccmo-
HanbHbIX KOMMETEHLMI: aKTUBHOE yyacTMe B CO3AaHUK LmudpoBoro apxusa Gotorpacduit MakponpenapaTos, AUCKYCCUM
B npodeccnoHanbHoM coobuectee. CaenaH BbIBOA, YTO KOMMETEHLMM Bpaya-naTonoroaHaTtoMa B obnactu uubposoin
MaKpOCbeMKM HEOOXOAUMbI ANS MOAAEPKAHWUS BbICOKOrO YPOBHS MeAULMHCKOrO 06CNyXMBaHMS.

KntoueBble cnoBa: nocneguniomMHoe MeauuMHckoe 06pasoBaHmMe; natonormyeckas aHatomus; umdposas oTtorpadus.

In contemporary medicine, two processes are be-
ing implemented: (1) continuous improvement of
technologies and introduction of advanced tech-
nology, equipment, and new materials and (2) in-
creasing requirements for training and professional
competence of employees. Generally, competence is
developed by combining all forms of learning, i.e.,
when the lecture material is analyzed and mastered
in practical classes, elaborated in the course of in-
dependent work, and tested by progress monitoring.
One of the modern methods of developing com-
petencies is a problem-oriented approach [3]. The
problem-based approach to learning dates back to the
Socratic era. In pedagogy, problem-learning theory
has been developed since the mid-1950s [1, 2].
Problem-based learning refers to the active use of
learning technologies and is considered as the most
promising direction for the development of the cre-
ative abilities of an individual [4—7]. Problem-based
learning also ensures acquisition of knowledge,
since it is gained in independent activity. Analysis
of the pathological anatomy curriculum in medical
institutions revealed that due attention is not given
to gross specimen imaging. Thus, this area requires
greater levels of knowledge and skills. The funda-
mental idea of the problem-learning method is the
formulation of a challenging problem. The prob-
lem should arouse interest among students, moti-
vate them to independently search for additional
information, and enable them to correlate new
knowledge with existing ones. They should remem-
ber that the problem must relate to real life [2].
For example, what problems should a pathologist
solve when photographing a gross specimen? First,
he/she must be able to navigate modern equipment
for macroscopic photography and use it indepen-
dently. Second, using real clinical cases, he/she
should learn to take correct and high-quality mac-
roscopic photographs of a preparation, save them

in appropriate file format, and import digital
macroscopic photographs into a laboratory infor-
mation system (LIS) and a medical information
system (MIS). Third, a pathologist should utilize
macroscopic photography to draw a schematic
map for sorting of operational and biopsy ma-
terials for further histological and molecular ge-
netic analysis. Thus, our study was aimed at the
following:

1) Analysis of the literature on modern equip-
ment for digital macroscopic photography in patho-
logical anatomy.

2) Generalization of our own long-term experi-
ence in teaching pathological anatomy and digi-
tal photography and making recommendations for
gross specimen imaging and creation of schematic
maps for sorting the surgical material.

3) Analysis of the digital archive of gross
specimen photographs (presented for discussion in
“Pathomorphology,” an Internet resource, a link to
which is posted on the website of the Russian So-
ciety of Pathologists) [17].

Digital imaging of a gross specimen requires a
minimum set of equipment, which should be avail-
able in any morbid anatomy department. Digital im-
aging commonly requires a digital camera, a tripod
for fixing the camera, a table for placement of gross
specimen with a plastic cutting board (colored tex-
ture), a solution for cleaning optical lenses, a point-
er (e.g., probe), a ruler, and a sample marker [15].
Nowadays, various digital cameras can be used for
taking photographs of a gross specimen. The main
categories include compact cameras, interchange-
able lens digital cameras, single-lens reflex cam-
eras, mobile and smartphone cameras, and desktop
web cameras. Each of these cameras has advantages
and disadvantages. Compact cameras are quite af-
fordable, have a liquid-crystal display, and can take
high-quality photos. However, such cameras do not
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Fig. 1. Macroscopic photographs of the left femoral segmental resection specimen for osteosarcoma: a — a view of the intact
specimen; b - the serial sections of the specimen; ¢ - a map of the central slab of the bone resection

Puc. 1. Uudposbie dpoTtorpadum mMakponpenapata CEerMeHTApHONM pe3eKuuu ieBoro 6eapa no noBoAy 0CTE0CApKOMbI: d — 06U
BMA, MHTAaKTHOTO MaKponpenaparta; b — cepuiiHble pacnuiabl Makponpenapata; ¢ — KapTa-CXema LeHTpanbHOW KOCTHOM

NNAaCTUHbI

have a wide selection of lenses, and digital photo-
graphs must be loaded manually into the LIS [14].
Interchangeable lens cameras can take high-quality
photographs, which unfortunately require manual
loading of images into the LIS. Smartphones can
capture high-quality photographs, which can be
sent immediately by e-mail or as a text file and
sent to any operator through a wireless network.
However, smartphones do not have direct access to
the LIS, and the ability to send a medical digital
image could infringe patient’s data confidentiality.
Therefore, the use of smartphones for taking pho-
tographs of a gross specimen is widely disputed in
the literature [11, 13]. High-resolution web cameras
can capture real-time photographs, can be used in
teleconsultation, and can be integrated into the LIS
and MIS. Currently, several types of international
and Russian digital systems for imaging gross spec-
imens are available on the market, such as Spot
Imaging Solutions, rmtConnect™-Grossing RMT,
Nikon Mi Macro Imaging Station, MacroPATH
Milestone, PAXcam, and ePath [18-23]. Most of
these camera systems not only can capture images
of a gross specimen, but also can import immedi-
ately images into the LIS [10]. Usually, commercial
digital systems are presented in three categories,
namely, free-standing mobile station, fixed station,
and system built into a cutting station. The mobile
station is ideal for use in large laboratories, and
it can be used for autopsy photography. Fixed sta-
tions are usually used in small laboratories. Sys-
tems built into a cutting station enable continuous
workflow. Such systems can be considered the

gold standard equipment for macroscopic photog-
raphy, but they are usually expensive, complex,
and cost-intensive [9].

In the field of anatomical pathology, the princi-
ples and sequence of taking photographs are impor-
tant. The so-called fresh intact preparation should
be photographed first (Fig. 1, a). “Fresh” means
unfixed and intact preparation implies that the gross
specimen was delivered to the morbid anatomy de-
partment for examination. Then, images of the dis-
sected specimen are taken, in which the structure of
the tissue on the section should be clearly visible.
The relationship of the pathological focus with the
surrounding tissues (e.g., tumor invasion) and the
resection margins is assessed and documented [15].
After cutting the gross specimen into separate seg-
ments, a general image is taken, which helps de-
termine the position of individual slices relative to
each other (Fig. 1, b), and then spot photographic
images are taken (Fig. 1, ¢). Subsequently, images
are used in the schematic map to indicate where
the material was collected for histological examina-
tion. A gross specimen image is also used to docu-
ment the material with additional research methods
(Fig. 2).

If the investigated specimen has papillary
structures or consists of cysts, photographs should
be taken with the specimen in a saline solution.
If a formalin-fixed specimen has been submitted for
study, some authors recommend putting the sample
in a container with absolute ethyl alcohol for 2 h to
restore the original color. However, this issue remains
controversial [15].
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Fig. 2. A map for surgical specimens’ triage of segmental resection of the lung
Puc. 2. Kapra-cxema cOpTMPOBKM OMepaLMOHHOrO MaTepuana nocsie CerMeHTapHON pe3eKLuUmn Nerkoro

After taking photographs, the pathologist should
decide on the format of macroscopic photographs
and incorporate them into the LIS. The most com-
mon format for common digital photographs is the
Joint Photographic Experts Group (JPEG) format.
In this format, images are compressed to 8 bits.
However, a number of important metrics are lost
during compression. Note that a medical photo-
graph is currently considered as a legal document.
Thus, we, including forensic doctors [8], recom-
mend saving photographs of gross specimens in a
raw image format. It is usually mildly larger than
JPEG and ranges from 12 to 14 bits, but this format
preserves all original information. Most raw image
formats, which may be named differently by dif-
ferent manufacturers, are based on the tag image
file format. For physical storage of digital images
in daily practice, USB drives, optical disks, hard
drives, servers, and a virtual cloud infrastructure
with a web interface can be used. Ideally, all infor-
mation should be transferred to the LIS at the end
of the working day [9, 14]. In practice, this stage
can cause insuperable difficulties. This is because
that there are different types of LIS and they may
be incompatible with the software used for cap-
turing digital images [14]. At present, two ways
can be employed to control the loading of digital
images in the LIS: (1) LIS supplier provides com-
mercial software that loads and manages the digital
image in the LIS [14] and (2) the acquisition pro-
cedure and the image storage procedure are done
separately [16]. Thus, to launch a digital archive,

reliability, security, and ease of access should be
ensured.

An example of a digital archive that is used
for educational purposes is a photo gallery of the
pathomorphology site. It consists of macroscopic
and microscopic photographs obtained from vari-
ous laboratories in Russia. Macroscopic images are
grouped by anatomical location. In addition to pho-
tographs, samples of macroscopic descriptions are
provided. This collection can be useful for students,
residents, and aspiring pathologists. This gallery
helps participants not only improve their competen-
cies in the field of digital photography of a gross
specimen but also enables them to receive an in-
dependent assessment from colleagues, take part
in a discussion, and make friends and like-minded
fellows. This gallery is created by “pathologists
for pathologists.” By respecting rules of patient’s
privacy, images of gross specimens can be posted
for discussion on the website of a professional com-
munity and be assessed independently.

In conclusion, previously, obtaining and im-
porting digital images into the LIS appeared to be
a fashionable and advanced computer functionality,
but at present, it is a necessity. In the era of molec-
ular genetic tests, methods for sequencing genomes
of cells in tissue samples and formulation of a post-
mortem diagnosis using the updated classifications
of the World Health Organization impose increasing
requirements on morbid anatomists. Nowadays, to
maintain a high level of medical care and formulate
an integrated diagnosis according to modern stan-
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dards, the pathologist must have access not only
to clinical data (electronic history), macroscopic
and microscopic descriptions, and digital images
but also to the results of all additional studies [12].
Photographic documentation of a gross specimen
is becoming an integral part of the daily work of
pathologists; thus, more attention should be paid
to the development of competencies in this field.
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