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Abstract. Small biopsies are of great importance in pathological diagnostics, as they
allow for the early detection of many diseases and the determination of treatment strategies.

However, morphological errors that occur during the evaluation of these samples can
lead to incorrect diagnosis and a negative impact on the patient's health. The article analyzes
the main morphological errors that occur during the study of small biopsies, their causes and
clinical consequences. It also highlights the importance of improving the biopsy technique,
proper sample preparation, and the use of modern diagnostic methods (immunohistochemistry,
molecular diagnostics) to prevent errors. The study also shows the possibilities of reducing
diagnostic errors by improving the professional skills of pathologists and strengthening quality
control.
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MOP®OJIOTUYECKHUE OUHIUBKU ITPU OEHKE MAJIBIX BUOIICUI U X
MHNPODPUIIAKTUKA

Auuomauuﬂ. Hebonvuue buoncuu 6asictvl 8 namoao2udeckou ()uaznocmuke, NOCKOJIbKY
OHU NO360JIAIOM HA paHHeﬁ cmaouu 8ulA6IAMb MHo2ue 3a001e6anus u onpeaeﬂ}zmb cmpanmezuio
neyenus. Oouaxo Moquwzozuqecxue 0mu6i<u, 603HUKAOWUe npu OYeHKe smux 06]96131{06, mozym
npueecmu K HenpaGZ/UZbHOIZ ouaznocmuke u ompuyamenbHo CKa3amuvcCs Ha 3()0p06be nayuerma.

B cmamve ananuzupyromes ocnognvie mopghonocuveckue owmuoKy, ecmpeyarouuecs npu
UCCTIeO0B8AHUU  MATBIX 6u0nmam06, ux npuduHsvl U KIUHU4YEeCKue nocneocmeus. Taxowce
nodqepkueaemc’ﬂ 6AJCHOCMb COBEPUEHCMBOBAHUA Memooux 6u0ncuu, npaeuﬂbﬂoﬁ 10020MOBKU
00pazyo8 U UCNONL30BAHUS COBPEMEHHBIX MeMmOo008 OUACHOCMUKU (UMMYHOLUCTOXUMUSL,
MONEeKYIApHAs OuaeHOCmuKa) O0as npedomepaujeHus owudok. B uccrnedosanuu makowce
nodqepxueaemm nomeryuail CHUMNCEHUA OuUazHOCMUYecKUx owuboK 3a cuem noevlueHUs
I’lpod)eCC‘MOHaJleblx HABBIKO6 nanmojlocoaHamomoe U yCuleRusid KOHmpaoJsl Kadecmed.

Kntouesvie cnosa: Mukpobuoncus, mopghonocuueckue owuodOKU, OuazHoCmudeckue
OwuUbOKY, namonocuyeckas OuaesHOCMuUKd, MemoouKa Ouoncuu, noo2omoeka oopasyos,
ummyﬂoeucmoxumuqecmﬁ AHAIU3, MOJEKYIIAPHAA 0ua2H0cmuKa, ouazHoCmu4ecKkas moyHoCmb.
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Introduction

In recent years, diagnostic methods based on small biopsy specimens have been widely
used in clinical practice. Fine needle aspiration biopsy, tru-cut biopsy, endoscopic and
stereotaxic biopsies are important in the early detection of various diseases, especially neoplastic
processes.

These methods are characterized by low invasiveness, rapidity and relatively low risk.

However, the small size of biopsy specimens and the limited morphological features
create a number of difficulties in the diagnostic process. Decreased accuracy in
pathomorphological assessment, incorrect or ambiguous diagnosis, mainly occur as a result of
errors in the biopsy technique, sample processing or microscopic analysis stages. According to
data, the error rate of pathological diagnoses based on small biopsies is around 5-15%, which
significantly affects clinical decisions and patient prognosis.

The causes of morphological errors are multifaceted: they include incorrect sample
collection, shortcomings in fixation and processing technologies, tissue artifacts, poor-quality
preparation of histological preparations, misinterpretation of immunohistochemical markers, or
subjective assessment errors by the pathologist. Insufficient or incorrect interpretation of clinical
data also increases the likelihood of diagnostic errors. In order to increase diagnostic accuracy in
modern pathology, it is necessary to strengthen quality control at each stage of small biopsy
specimens, implement standard diagnostic protocols, and use advanced technologies, including
immunohistochemistry, molecular diagnostics, and digital pathology. This article provides an in-
depth analysis of the main errors encountered in the morphological evaluation of small biopsies,
their causes, impact on the diagnostic process, and strategies for their prevention.

Literature review and method

This study analyzed 200 small biopsy specimens submitted to the pathology laboratory
for histological examination between 2022 and 2024. The tissues included skin, respiratory tract,
digestive tract, liver, and kidney biopsies with suspected tumors. Each specimen was fixed using
a classical fixation method (in 10% formalin solution) and embedded in paraffin blocks. Sections
stained with standard hematoxylin-eosin were prepared for microscopic evaluation. The
following parameters were studied in the evaluation of biopsies: the presence of artifacts in the
specimen, incorrect orientation of the specimen, quality of fixation, quality of sectioning, and the
degree of clarity of the histological structure. Each biopsy was reviewed by at least two
experienced pathologists, and when errors were identified, they were grouped according to their
causes: preanalytical (biopsy collection and preparation errors), analytical (morphological errors
in assessment), and postanalytical (reporting errors).

Biopsy protocols, specimen fixation and processing procedures, and the use of
immunohistochemical and molecular analysis techniques were also reviewed to develop
strategies to prevent morphological errors. Simple percentage distributions and error frequencies
were calculated for statistical analysis. Correlation analyses were performed to determine their
dependence on biopsy type, site, and sample preparation method. A total of 450 biopsy
specimens (tru-cut biopsy, fine needle aspiration biopsy, and endoscopic biopsies) were selected
for morphological evaluation. The tissue types of the samples were: lung, liver, kidney,

gastrointestinal tract, skin and lymph node biopsies.
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The study was carried out in the following stages:

- In the preanalytical stage, the biopsy method, sample fixation and delivery conditions to
the laboratory were evaluated.

- In the analytical stage, the processes of histological section preparation, staining
(hematoxylin-eosin, immunohistochemistry) and microscopic evaluation were studied.

- In the postanalytical stage, the diagnosis, report preparation and correlation with clinical
data were analyzed.

Morphological errors were classified based on the following criteria:

1. Preanalytical errors (small biopsy volume, fixation errors, tissue artifacts).

2. Analytical errors (incorrect staining, poor section quality, misinterpretation of
morphological features).

3. Postanalytical errors (incorrect final diagnosis, incorrect assessment of clinical data).

Statistical analysis in the study was performed using SPSS 26.0 software. Percentages
and the 2 (chi-square) test were used for categorical data. P < 0.05 was considered statistically
significant.

The overall morphological error rate in the 200 small biopsy specimens analyzed was
28%. 60% of the errors were detected in the preanalytical stage, i.e. during biopsy collection and
sample preparation, 30% occurred in the analytical stage, i.e. during microscopic evaluation, and
the remaining 10% were detected in the postanalytical stage, i.e. during diagnostic reporting. The
most common preanalytical errors were insufficient biopsy specimen collection (20%), poor
fixation quality (15%), and incorrect specimen orientation (10%). Analytical errors were mainly
related to misinterpretation of histological structure and errors in differential diagnosis. The
results of the study showed that the number of diagnostic errors increases significantly when the
biopsy technique is not strictly followed. At the same time, high diagnostic accuracy and reduced
morphological errors were observed in biopsies using immunohistochemical and molecular
diagnostic methods.

In the discussion section, it is worth noting that the specific characteristics of small
biopsies - small tissue volume, easy susceptibility to artifacts and limited amount of material
from a diagnostic point of view - require a high level of care and experience from the
pathologist. Also, the use of proper fixation and professional histological preparation methods,
starting from the biopsy extraction stage, can significantly reduce the level of errors. This study
shows that effective communication between pathologists and clinicians, regular training
sessions and the introduction of a quality control system in laboratories are necessary to prevent
morphological errors in the evaluation of small biopsies.

Discussion

The evaluation of small biopsies presents unigue challenges in the field of pathology,
where morphological errors can significantly affect diagnostic accuracy and, consequently,
patient outcomes. Small biopsies, often taken through minimally invasive techniques such as
needle biopsies, are subject to a range of limitations that make their interpretation particularly
challenging. In our study, we observed that despite advances in histopathological techniques,
morphological errors in the evaluation of small biopsies remain a prevalent issue.
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These errors can occur due to various factors, including sample size, tissue fragmentation,
technical issues during processing, and the subjective nature of pathologist interpretation.

One of the most common errors identified in the evaluation of small biopsies is the
misinterpretation of tissue architecture. Small samples often fail to provide a full representation
of the lesion or disease process, leading to incomplete or incorrect diagnoses. For example, in
cases of malignancy, small biopsies may not capture the heterogeneity of the tumor, resulting in
an underestimation of the aggressiveness or spread of cancer. This is particularly problematic in
cancers with poorly differentiated areas or those with subtle morphological changes that are not
easily detected in small sections of tissue. The diagnostic accuracy can also be affected by the
presence of inflammatory cells or necrosis, which may obscure underlying pathological features.

Another significant challenge is the issue of sampling errors. Small biopsies may not
include key areas of interest, such as the invasive front of a tumor or areas with distinct
histopathological characteristics. This can lead to a false negative result or an incomplete
diagnosis, especially when biopsies are taken from sites that are not representative of the overall
pathology. Inadequate sampling can also result in a lack of adequate tissue for comprehensive
molecular or genetic analysis, further complicating the diagnostic process.

To prevent these morphological errors, it is essential to improve both the techniques used
to obtain biopsies and the processes involved in their evaluation. First and foremost, clinicians
should ensure that biopsies are taken from representative areas of the lesion, and where possible,
larger samples should be obtained to increase the likelihood of capturing the full scope of the
pathological process. The use of imaging guidance, such as ultrasound or CT scans, can aid in
obtaining more accurate samples from the most relevant regions of the lesion.

Furthermore, pathologists should be aware of the limitations associated with small biopsy
specimens and adopt a more cautious approach when interpreting these samples. Cross-
referencing clinical information, radiological findings, and, when possible, additional tissue
samples can help to reduce the risk of diagnostic errors. Pathologists must also be trained to
identify the potential pitfalls of small biopsies, including recognizing the subtle differences
between benign and malignant conditions in small tissue sections. Advances in technology, such
as the development of more sophisticated imaging techniques and molecular diagnostic tools,
can also play a key role in improving the accuracy of small biopsy evaluations. The
incorporation of digital pathology, artificial intelligence, and automated image analysis may help
to identify morphological features that are difficult to detect with the human eye, thus reducing
the potential for error.

In addition to technical improvements, collaboration and communication between
clinicians and pathologists are critical in preventing errors in the evaluation of small biopsies. A
multidisciplinary approach, where pathologists work closely with radiologists and surgeons, can
ensure that biopsy samples are collected appropriately, and the interpretation of these samples is
aligned with the overall clinical picture.

Conclusion

Morphological errors in the evaluation of small biopsies directly affect the accuracy of
diagnosis and are an important factor determining the outcome of patient treatment.
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The results of this study showed that errors can occur at all stages, from biopsy collection

to laboratory processing and microscopic evaluation. In particular, errors at the preanalytical
stage have a serious impact on the quality of morphological evaluation. To prevent
morphological errors, it is necessary to improve the biopsy technique, prepare samples on a
standardized basis, use immunohistochemical and molecular methods more widely, and improve
the skills of pathologists.

It is also necessary to establish effective cooperation between clinical and laboratory staff

and implement a regular quality control system. By correctly evaluating small biopsies and
minimizing errors, it will be possible to increase diagnostic reliability, early detection of
diseases, and develop an individual approach to patients.
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