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Abstract

The modern method of diagnosis of lung lesions, biopsy guided by CT is widely used in clinical practice. Especially this method
is used frequently in oncological hospitals. In our study we analyzed data of patients of the oncology institute, who underwent a
lung biopsy using a biopsy guided by CTand complications associated with this diagnostic procedure. The aim of our study was
to objectively evaluate the types of complications in patients after the procedure, to compare them with data from the preliminary
examination in order to reduce or avoid them in the future. Among all patients who underwent this procedure (89), the number
of serious complications during this period of 1.5 years was: pneumothorax 5.6%, hemorrhage 1.1%, hemoptisis - upto 3.3%. In
our opinion, the elevation of the risks is influenced by long smoking history (clinical data, coagulation disorders). We discuss in
detail the tactics of management and observation of patients after the procedure, taking into account the patient's medical history
and complications during the procedure. Careful preliminary preparation of the patients before the procedure helps to reduce the
risk of complications.
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1. Introduction

Currently, the modern methods of diagnostic, such as CT,
PET-CT, MRI are widely used to perform a diagnosis in on-
cology. In the differential diagnosis of the pathology of the
organs of the chest, the CT of the organs of the chest, or PET-
CT is most often used to determine the accumulation of radi-
opharmaceuticals in the lesion. The lesions may be classified
by size, nature of the contours, structure, density, and condi-
tion of surrounding lung tissue. For formations, which have
signs anatomical or metabolic malignancy, as well as for le-
sions with suspicious signs, it is necessary to check complete

morphological, that is the basis for the formation of a diagno-
sis cancer [6, 7, 14, 12].

There are many methods to obtain material morphological
from tumors of organs in the chest, as described in the litera-
ture [1, 5, 10, 11]. The tasks you perform a final diagnosis was
solved by methods of surgical exploration: diagnostical thor-
acotomy, videothoracoscopy, mediastinoscopy, transbron-
chial biopsy and transthoracic biopsy under control of ultra-
sound or CT. [8] In our work we try to investigate the compli-
cations after the lung biopsy with the help of CT control and
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analyze the preparation of the patient before the procedure.

2. Methods

The transthoracic biopsy under CT-control guidance is the
primary method and effective enough to establish a diagnosis,
which has a humber of undoubted advantages: a combination
of a high content of information, and sufficient accessibility
of the procedure [2, 15]. In our Institute INCART we pay great
importance to this type of procedure and a large number of
patients are referred to our department from other hospitals
and clinics in order to clarify the diagnosis. The procedure of
a transthoracic lung biopsy is a key step in the diagnostic pro-
cess. This method allows to obtain a sample of tissue for mi-
croscopic examination, as well as data of immunohistoche-
mistry. Based on this data, physicians are able to determine

accurately the nature of the pathology and to choose the most
efficient plan for the post-treatment and advanced care.

3. Results

In our study, we performed a retrospective analysis of 89
lung biopsies in patients with suspected lung cancer carried
out in 2023-2024 in the department of radiology of the IN-
CART Clinic. The age of the patients varied from 7 to 89 years.
All CT-guided biopsies were medically justified and were a
necessary stage of the examination of the patient. As shown in
a retrospective analysis of our observations, after a biopsy, the
diagnosis of lung cancer was subsequently confirmed in the 4
to 7% of cases, the diagnosis of metastatic lung disease in
8.2%, and the diagnosis of lymphoma in 3 patients (about 3%).

Table 1. Retrospective analysis.

Lymphoma Atypical Noduls with <Smm
Benign 9
Malignant 3 2
Metastases
Quantity 3 11

The procedure of transthoracic CT-guided biopsy, is usu-
ally performed under local anesthesia or sedation, and has sev-
eral stages.

All stages of the preparation are important for a successful
biopsy and minimize possible risks and complications. Each
stage requires an individual approach and careful planning.

Before the study, the patient should consult with their treat-
ing physician, (in our institute an oncologist or a committee of
the lung cancer detection), and possibly with several other
specialists, for example, a cardiologist, hematologist, a pul-
monologist or a primary care physician. It is obligatory, that
during the consultation with the patient, we discuss the possi-
ble risks associated with the procedure, as well as the alterna-
tive methods of diagnosis and treatment.

Each patient must undergo a preliminary stage or initial part
of examination, which includes studies of diagnostic and la-
boratory tests, specialist consultations. Radiological examina-
tions may include chest X-ray and a computed tomography
(CT) scans and, sometimes - a positron emission tomography
(PET). These imaging techniques help physicians to deter-
mine preciously the size, shape, and location of lung injury.
Based on these data the biopsy plan was built.

In parallel to the radiological findings confirmed, testing is
required to minimize the complications of the transthoracic bi-
opsy. That includes:
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5-10mm 11-20mm >20mm Quantity
4 8 9 30

1 12 32 50

3 3 3 9

7 23 44 89

1) Coagulation factors

2) Fibrinogen,

3) Calcium, electolytes,

4) Hepatitis B, hepatitis C and HIV,

5) BUN, creatinine,

6) CBC test,

7) Liver function tests: AST and ALT,

8) COVID-19-test

9) Cardiovascular assessment and examination of anesthe-
siologist

It is important to carry out a preliminary check-up because

that reduces the risks and complications after the biopsy.
It is possible to refuse from preliminary examination [4, 9]
in the case of:

1) Thrombocytopenia (platelet count < 50 000 mcL [< 50 x
10°/L))

2) Uncorrected abnormal blood coagulation.

3) Hemorrhagic diathesis

4) Unstable condition (e.g., hypotension, etc.)

Relative contraindications are:

1) Emphysema (increases the risk of pneumothorax)

2) Pneumonectomy contralateral (capacity altered to toler-
ate pneumothorax)

3) Obstinate cough (increases the risk of pneumothorax)
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4) Mechanical ventilation (increases the risk of pneumotho-

rax)

5) Pulmonary hypertension.

In most of the cases we perform a CT-controlled lung
biopsy in the first half of the day, and it starts s with the con-
versation with the patient and his/her family. We discuss in
details all stages of the procedure, explain its complexity and
ask the patient to sign the informed consent. Per our expe-
rience, the location of the injury, (near to the chest wall or
deep in the chest, its proximity to the mediastinum) plays a
great importance. If the injury is associated with a fissure or
pleura, there is a high probability of pneumothorax develop-
ment | [1, 9]. The high degree of vascularization of the forma-
tion impacts on the subsequent development of the hemorr-

hage.

Figure 1. The distance between the lesion and needle.

Before the start of the main stage, the medical staff puts the
patient on the table to ensure the best access to the lung. De-
pending on the location of the formation, it is possible that the
patient should be supine resting, prone resting or lie side or lie
sidelong. The position is chosen to minimize the pulmonary
movement and ensure more accurate insertion of the biopsy
needle.

All our studies were conducted mandatory with the local
aneasthesia (with or/without sedation). The puncture site was
selected individually. Immediately before the start of the pro-
cedure, the location of the envisaged intervention is treated
with an antiseptic and after the patient was provided with the
local anesthetic. During all the time that the patient is in the
procedure room, the anesthesiologist monitored the well-
being of the patient, as well as pulse rate and blood pressure.
The manipulations of the interventional radiologist the inser-
tion and advancement of the needle were controlled via CT.

Once the desired area has been reached, a small sample of
lung tissue is removed via a needle. Then, this material was
fixed immediately and sent to the pathology laboratory for fur-
ther microscopic analysis. After successful intake of a tissue
sample, the needle is removed for biopsy. The place of the in-
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tervention is treated with an antiseptic and covered with a ster-
ile dressing to prevent infection. Before removing the patient
from the table a CT scan control to identify possible compli-
cations is required. And after this begins the final stage: the
patient follow-up.

Despite the fact that we are used to this procedure, and in
our department it is carried out quite often, we should not for-
get about the radiation exposure for the patient and the physi-
cian, as well as complications during and after the biopsy.

Even at the stage of preparation for a biopsy, we can assume
possible complications. High-risk factors are: females over 65
years old, COPD, smoking, history of vasculitis, lung trans-
plantation, resection of the contralateral lung or presence of
pneumonia and flu.

In this regard, we take the following actions: the patient is
interviewed in details before the start of the procedure, that
includes evaluation of the family and medical history, their
habits, alcohol and tobacco use, allergies to any medication,
discussion about the risks of anesthesia and the informed con-
sent. Then thorough monitoring of vital signs and saturation
of oxygen started, so the patient can be transferred to room
tomography. At the end of each procedure the control chest
CT scan or chest X-ray are performed. In case of emergency
the patient is sent to thoracic surgery department.

The additional time of the observation for the patient is re-
lated to the complications to be expected, the severity of the
disease and the duration of the procedure. According to the
literature, the complications are divided into two categories:

Mild: Observation for 1-4 hours (bleeding, hemoptysis,
contusion)

Serious: Emergency, requested the assistance of a thoracic
surgeon (bleeding, drainage). The most dangerous are the oc-
currence of pneumothorax with /without symptoms, hemopty-
sis (extensive), death.

Table 2. List of complications.

Complications Number
Pneumothorax (serious) 5 cases
Alveolar hemorrhage (severe) 1 case
Hemoptysis (serious) 3 cases
Death 1 case

Control is performed before 1 hour and during this period
constant monitoring of the patient and his/her vital signs by
the nurse directly in the department. During the monitoring for
2 to 4 hours, we record all the changes in the breathing, satu-
ration, and pressure. Follow-up 24 hours was performed every
2-4 hours in case of complications identified (local pneumot-
horax or hemoptisis).
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Figure 2. CT-guided transthoracic needle biopsy of a pulmonary le-
sion.

Pneumothorax: This is a complication that usually occurs
immediately after the needle is removed. It is visualized on
CTscans in the form of a small strip. Depending on the volume
of pneumothorax, we do the following: if the pneumothorax is
mild, i.e., less than 15% (the majority is approximately less
than 5% - 20%), we perform the control CT and aspiration on
the same day just before discharge of the patient. If it exceeds
the level (partial or total) the patient is monitored and treated
at the thoracic surgery department, and is provided with the
intensive monitoring.

=2
"

Figure 3. Patient with pneumothorax after the biopsy.

The number of severe complications during the period of
1.5 years was: partial or total pneumothorax - 5.6%, hemorr-
hage - 1.1%, hemoptysis upto 3.3%.

8

Figure 4. Patient with bleeding after the biopsy.
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Figure 5. Lesion before the biopsy.

Figure 6. Injury after the biopsy with findings of hemorrhage.

4. Discussion

In our opinion, elevated risk of complications is associated
with the long smoking history (clinical data, coagulation di-
sorders). Per the literature data, the percentage of complica-
tions that lead to the death of a patient [5], is about 1%, and in
our practice, unfortunately, one case of death was also regis-
tered after biopsy. After analysis of this tragedy we came to
the conclusion that during the evaluation of each such case,
we have to assess not only the risks for the patient, but also we
need to use the data from additional diagnostic procedures
(e.g., spirometry), when we are able to estimate the extent of
response to this type of the disease, and to reduce, as well, the
expected and unexpected risks.

5. Conclusion

According to the literature, after a retrospective analysis,
the frequency of complications is significantly related to the
volume of the lesion, the diameter of the needle, as well as
with the depth of the lesion and does not depend on the age or
level of training of the physician [3, 13].

6. Recommendations

Each of these stages of the realization of a lung biopsy


http://www.sciencepg.com/journal/ijpc

International Journal of Pharmacy and Chemistry

http://www.sciencepg.com/journal/ijpc

guided by CT requires a high degree of professionalism and
care from the medical staff. The three stages are important and
have the same goal: to make a final diagnosis. Due to the mod-
ern methods of and anesthesia, transthoracic biopsy is a rela-
tively safe and minimally invasive procedure that allows to
obtain the material required for the diagnosis. The careful
planning, the joint work of doctors and nursing staff allows us
to minimize the risks, associated with the procedure, and our
experience and preparation of the patient for this procedure at
all stages reduces the percentage of complications.
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