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ABSTRACT
Introduction. Cancer treatments are now intense and are associated with nutritional deficiencies. The nutritional status of a pa-
tient may influence the tolerability of chemotherapy.
Aim. We investigated the effects of chemotherapy on serum levels of trace elements (copper, iron, manganese, selenium, and 
zinc) and vitamins (A, C, and E) in patients with mature lymphoid malignancies (MLMs) at diagnosis and after 3 months.
Material and methods. A case-control study of adults diagnosed with and treated for various MLMs. Thirty-nine cases and 39 age 
and sex-matched controls were recruited into this study. Venous blood samples were collected from the controls, cases at baseline 
and after 3 months of chemotherapy. Trace elements were determined by AAS while vitamins were determined by HPLC.
Results. The levels of trace elements and antioxidant vitamins A and E were significantly higher (p<0.001) in cases than in con-
trols while vitamin C was lower in cases compared to controls (p=0.005). After 3 months of treatment, 28 patients were avail-
able for analysis. There was a significant decline (p<0.001) in all the levels of trace elements and vitamins after chemotherapy.
Conclusion. Chemotherapy is associated with a significant reduction in antioxidants levels in patients with MLMs.
Keywords. antioxidant micronutrients, chemotherapy, haematologic malignancies
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Introduction
Mature lymphoid malignancies are heterogeneous 
clonal neoplasms of B cells, T cells, and natural killer 
(NK) cells, which in many respects resemble normal B 
cells and T cells in stages of differentiation and express 
the phenotypic markers of mature lymphoid cells. 
Acute lymphoblastic leukaemias which arise from pre-
cursors and express antigenic features of immaturity 
are excluded.1,2 Micronutrients are nutrients required 
by living organisms throughout life in small quantities 

for a range of physiological functions. Micronutrients 
include dietary trace elements or minerals and vita-
mins and other compounds required for normal func-
tion in amounts generally less than 100 milligrams/
day as opposed to macrominerals which are required 
in larger quantities.3 Some of these micronutrients act 
as antioxidants in the body. Antioxidants are trace ele-
ments, vitamins, and enzymes whose combined effect 
is to neutralize oxidant stress produced from metabol-
ic processes.4–6

https://creativecommons.org/licenses/by/4.0/
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The nutritional status of patients with cancer great-
ly influences the treatment outcomes.7micronutrients, 
food variety and diet diversity score changed signifi-
cantly after the induction chemotherapy. No signif-
icant relationship was found between the changes in 
dietary indices and nutritional status. Chemothera-
py-related side effects as an additional factor to cancer 
itself could affect dietary intake of leukaemia patients. 
The effectiveness of an early assessment of nutrition-
al status and dietary intake should be further investi-
gated in order to deter further deterioration. Deficient 
diets have detrimental effects on immune status and 
tolerance of treatment and these patients have poor-
er quality of life and prognosis. The present approach 
to the treatment of cancer has become more intensive 
and aggressive with an associated increase in side ef-
fects.8 Nutrients deficiencies may reduce the response 
to chemotherapeutic agents, delay the schedule of che-
motherapy, and at the same time increase the adverse 
reactions. 

 Over the decades, researchers have studied the link 
between the consumption of food rich in antioxidants 
and the prevention of degenerative diseases including 
cancers.9–13 There have been mixed conclusions with 
some studies stating a positive effect while others show 
no effect or even a harmful effect of antioxidant supple-
mentation in certain cancer types.14–17 However, natural-
ly occurring antioxidants in fruits and vegetables may 
be better than pharmacological preparations in improv-
ing antioxidant status.18 The concept of the administra-
tion of antioxidants during cancer treatment remains a 
very controversial issue. In general terms, antioxidants 
could promote or suppress the effectiveness of antitu-
mor treatment and even protect healthy tissues against 
damage induced by oxidative stress.4

Aim
In this study, we investigated the effects of chemother-
apy on the levels of antioxidant micronutrients in pa-
tients with mature lymphoid malignancies.

Material and methods
Patients
Thirty-nine consecutive patients with MLMs who have 
not had chemotherapy were recruited. Thirty-nine age 
and sex-matched controls were also recruited. The di-
agnoses of MLMs were made based on cytomorpholog-
ical techniques. Blood smears, bone marrow aspirates, 
lymph node histology, and immunohistochemistry 
(where available) were used in making the diagnosis. 
Each case was reviewed by at least two haematologists at 
the time of diagnosis. The study participants gave writ-
ten informed consent. 

Before administration of chemotherapy to the pa-
tients, 5 milliliters of venous blood were drawn from 

each patient after 12-14 hours of fasting. Fasting sam-
ples were taken to avoid recent dietary influence on 
measurements of trace elements. This was dispensed 
into a plain serum bottle. The blood samples were al-
lowed to clot and retract and were centrifuged at 4000 
rpm for 15 minutes at room temperature to separate 
the serum. The serum was dispensed into two plain 
bottles in aliquots for trace elements and vitamins as-
says. After 3 months of chemotherapy, another 5 ml of 
blood was taken from the cases and was processed as 
above. The serum samples were stored at –80°C until 
analysis.

Chemotherapy Protocols
Each patient was treated according to the cytomorpho-
logical /histological diagnosis. Patients with NHL had 
either of the following regimens: R-CVP or CHOP in 
the 21 Day cycle. For CLL patients, the following reg-
imens were used: CVP in a 21 Day cycle or PO Chlo-
rambucil 4mg daily for 2 weeks with 2 weeks resting 
period in a 28-day cycle. Multiple myeloma patients 
had CTD in a 28 Day cycle or M+P+Thal) in a 28-
42 Day cycle. All patients on Thalidomide received 
thromboprophylaxis with PO Warfarin 2.5 mg nocte 
throughout the cycle. Radiotherapy was used in a pa-
tient with plasmacytoma. The dose was 3Gy/fraction 
up to 10 fractions on an alternate day, not exceeding 
45Gy. The ABVD regimen was used for patients with 
Hodgkin lymphoma repeated every 2 weeks. Addition-
ally, patients received general advice on good nutrition 
same as the premorbid state throughout the study pe-
riod.

Micronutrient Analysis
The micronutrients (Cu, Fe, Mn, Se, and Zn) in the se-
rum samples were measured using atomic absorption 
spectrophotometry as described by Kaneko 19 while vi-
tamins A, C, and E were measured by high-performance 
liquid chromatography using Waters 616/626 (USA) 
machine.20 This is part of a study investigating antioxi-
dants and markers of oxidative stress in MLMs. 

Ethical considerations
Ethical approval for this study was obtained from the 
ethical committee of the University of Ibadan/Univer-
sity College Hospital Institution Review Board before 
the commencement of the study (IRB Research approv-
al number: NREC/05/01/2008a).

Statistical Analysis
Statistical analysis was performed with IBM SPSS for 
Windows Statistics, version 23. Continuous variables 
were tested for normal distribution using the Kolmogor-
ov-Smirnov test and the Levene test was used to test the 
homogeneity of variance. The mean and standard devia-

https://creativecommons.org/licenses/by/4.0/
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tions were used to summarize continuous variables such 
as levels of trace elements and vitamins at baseline and 
3 months. An independent sample t-test was used to 
calculate the difference in means of both groups. In the 
case of normally distributed variables, a paired-samples 
t-test was used to compare the means before and after 
chemotherapy. Mann-Whitney and Wilcoxon signed-
rank tests were used for nonparametric variables. Post 
hoc analyses were used to test for differences between 
multiple groups means. A p-value < 0.05 was considered 
statistically significant.

Results 
The demographics and social characteristics of the study 
population were summarized in Table 1. The study pop-
ulation consisted of equal numbers of males (n = 22, 
56.4%) and females (n = 17) in both arms. The M: F was 
1.2:1 and it was the same for the two groups. The mean 
(SD) of the age for the cases was 53.5± 16.4 while for 
the control was 48.2± 14.8, p=0.143. Most of the cases 
(41%) had tertiary education compared to the control 
group where all had tertiary education. 

Table 1. Demographics and social characteristics of the 
study population
Variables Cases (n = 39) Control (n = 39)
Age 53.5±16.4 48.2±14.8
Sex 
M
F

22 22
17 17

Level of Education
1. Primary
2. Secondary
3. Tertiary 

7 -
13 -
16 35

Occupation 
1. Professionals/  
civil servants
2. Artisans
3. Students 
4. Trading
5. Retired 

15 35
9 -
2 2
6 -
7 2

1. Professionals/civil 

servants 

2. Artisans 

3. Students  

4. Trading 

5. Retired  

15 35 

9 - 

2 2 

6 - 

7 2 

 

 

 

A total number of 78 participants were included in this study – 39 patients with different mature 

lymphoid malignancies were recruited and equal numbers of age and sex-matched controls. 

The cases included 18 patients with NHL, plasma cell dyscrasias (9), CLL (8), Hodgkin 

Lymphoma (4), this is shown in figure 1. After 3 cycles of chemotherapy, 28 patients were 

available for analysis. 

 

 
Fig. 1. Proportions of different mature lymphoid malignancies in the study 

 

 

 

Assessment of trace elements and antioxidant vitamins in patients with MLMs at diagnosis 

and control 
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Fig. 1. Proportions of different mature lymphoid 
malignancies in the study

A total number of 78 participants were included in 
this study – 39 patients with different mature lymphoid 
malignancies were recruited and equal numbers of age 
and sex-matched controls. The cases included 18 patients 
with NHL, plasma cell dyscrasias (9), CLL (8), Hodgkin 
Lymphoma (4), this is shown in figure 1. After 3 cycles 
of chemotherapy, 28 patients were available for analysis.

Assessment of trace elements and antioxidant vitamins 
in patients with MLMs at diagnosis and control
The serum levels of all trace elements were significantly 
higher in the cases compared to the controls at diagno-
sis. The serum concentrations of vitamins A and E were 
higher in patients with MLMs at presentation relative to 
the controls. However, the mean level of vitamin C was 
higher in the controls than in the cases (Table 2).

Table 2. Comparison of serum levels of micronutrients 
in the controls, cases at diagnosis, and after 3 months of 
chemotherapy
Parameters Control

n = 39
Before chemotherapy

n = 39
3 months PC

n = 28
Iron (µg/dl)
Zinc (µg/dl)
Copper (µg/dl)
Manganese (µg/dl)
Selenium (µg/dl)
Vitamin A (µg/dl)
Vitamin C (mg/dl)
Vitamin E (mg/dl)

111.05 ± 11.5
94.9 ± 5.9

102.0 ± 11.8
7.9 ± 0.5

45.7 ± 5.3
60.62 ± 4.0
1.23 ± 0.1

1.31 ± 0.07

136.12 ± 13.3#

106.8 ± 6.8#

127.8 ± 13.7#

9.16 ± 0.9#

57.4 ± 6.2#

63.81 ± 7.9#

1.17 ± 0.07*
1.54 ± 0.18 #

94.8 ± 1.25¥

65.6 ± 6.4¥

85.3 ± 12.8¥

5.5 ± 0.05¥

38.4 ± 5.7¥

33.35 ± 7.23¥

0.69 ± 0.11¥

0.91 ± 0.08¥

PC – post commencement of chemotherapy
# - Significantly different from the cases <0.001
* Significantly different from the control <0.005
¥ Significantly different from before chemotherapy <0.001

Effects of chemotherapy on the levels of trace elements 
and antioxidant vitamins after 3 cycles of chemotherapy 
Following chemotherapy, there was a statistically signif-
icant reduction (p<0.001 in each case) in serum levels of 
all trace elements compared to the baseline values. This 
is shown in Fig 2. 

 
Fig. 2. Levels of trace elements in cases at diagnosis and post 3 months of chemotherapy 

 

A similar trend was seen in all measured vitamins after 3 cycles of chemotherapy as shown in 

Table 3. 

 

 

The effects of different chemotherapeutic regimens on trace elements and vitamins 

According to Table 3, 8 patients each were treated with CHOP and CVP regimens. Five patients 

were treated with M+P+Thal, 4 had an ABVD regimen, and 3 were treated with Chlorambucil. 

The mean (SD) of different analytes were presented in the table below. Post hoc analyses using 

Scheffe's post hoc criterion for significance indicated that there were no statistical differences 

in the levels of trace elements, vitamins, and superoxide dismutase using different regimens 

after 3 months of therapy. The p values for the trace elements were 0.681 for each element, 

vitamin A (p=0.952), vitamin C (p=0.780), and vitamin E (p=0.680). 
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A similar trend was seen in all measured vitamins 
after 3 cycles of chemotherapy as shown in Table 3.

The effects of different chemotherapeutic regimens on 
trace elements and vitamins
According to Table 3, 8 patients each were treated with 
CHOP and CVP regimens. Five patients were treated 
with M+P+Thal, 4 had an ABVD regimen, and 3 were 
treated with Chlorambucil. The mean (SD) of differ-
ent analytes were presented in the table below. Post hoc 
analyses using Scheffe’s post hoc criterion for signifi-
cance indicated that there were no statistical differences 
in the levels of trace elements, vitamins, and superox-
ide dismutase using different regimens after 3 months 
of therapy. The p values for the trace elements were 
0.681 for each element, vitamin A (p=0.952), vitamin C 
(p=0.780), and vitamin E (p=0.680).

Table 3. The effects of different chemotherapeutic 
regimens on the levels of trace elements and vitamins

Chemotherapy Regimens
Parameters CHOP

n = 8
ABVD
n = 4

CVP
n = 8

M+P+Thal
n = 5

Chlorambucil
n = 3

p 
value

Zinc  
(µg/dl)
Copper 
(µg/dl)
Manganese 
(µg/dl)
Selenium  
(µg/dl)
Iron  
(µg/dl)
Vit A  
(µg/dl)
Vit C  
(mg/dl)
Vit E  
(mg/dl)

67.5±4.0

88.9±8.1

5.6±0.3

40.0±3.6

98.3±7.9

31.3±12.5

0.7±0.1

0.9±0.1

62.1±4.2

78.2±8.4

5.2±0.4

35.2±3.8

87.8±8.2

32.7±2.2

0.7±0.1

0.9±0.1

66.5±6.3

87.0±12.5

5.5±0.5

39.2±5.6

96.5±12.2

35.0±3.3

0.9±0.1

0.9±0.1

67.0±6.3

88.1±12.6

5.6±0.5

39.6±5.7

97.5±12.2

35.3±3.3

0.6±0.2

0.9±0.1

61.1±13.5

76.3±27.0

5.1±1.1

34.3±12.2

85.9±26.3

32.2±7.1

0.6±0.2

0.8±0.2

0.681

0.681

0.681

0.681

0.681

0.952

0.780

0.680

CHOP = cyclophosphamide, Doxorubicin, Oncovin, 
Prednisolone. CVP = cyclophosphamide, Vincristine, 
Prednisolone. ABVD = Adriamycin, Bleomycin, Vinblastine, 
Dacarbazine. M+P+Thal = Melphalan, Prednisolone, 
Thalidomide

Discussion
Trace elements and vitamins play crucial roles in cel-
lular metabolism, cell proliferation, differentiation, and 
immunological functions. These micronutrients togeth-
er with antioxidant enzymes and other antioxidants in 
the cells are important in providing defense against ox-
idative damage to macromolecules such as DNA. The 
deficiencies of these nutrients have been associated with 
the risk of malignancies including MLMs.

In this study, the serum levels of copper were found to 
be significantly higher in patients than controls at presen-
tation and this agrees with several studies in MLMs.21–23 

The elevated serum copper can be explained by the acute 
phase reaction on the one hand or it could also be due to 
malignancy. Copper and its carrier protein caeruloplasmin 
are positive acute phase reactants that are elevated in in-
flammatory conditions.21 There is also evidence that serum 
copper indicates the extent of disease which is indepen-
dent of the non-specific acute phase reaction.24,25 Copper 
is an essential trace element in many metabolic processes 
from cellular metabolism to antioxidant defence.25

The serum levels of zinc, selenium, iron, and manga-
nese observed in this study were significantly higher in 
cases than in controls. These observations contradict the 
established findings that these trace elements are negative 
acute phase reactants, hence are reduced in inflammatory 
conditions.26 Additionally, cancers including MLMs are 
characterized by malnutrition, especially micronutrient 
deficiencies resulting from a variety of mechanisms such 
as cancer-associated anorexia and physiological impair-
ment to digestion and/or absorption.27 The plausible rea-
son for these observed increases in these trace elements 
may be due to release from their intracellular locations 
into the bloodstream as a result of increased cell lysis, 
which is common in lymphomas and leukaemias. Trace 
elements such as zinc, selenium, and manganese play 
roles in protecting the cells from oxidative stress. They 
are integral parts of enzymes such as SOD and glutathi-
one peroxidase involved in the neutralization of free rad-
icals. Iron serves important functions in cell metabolism, 
proliferation, and growth.28 It participates in the Fenton 
reaction where, in its ferrous state it donates an electron 
to hydrogen peroxide to form hydroxyl radical, a potent 
DNA damaging agent, and this may lead to oncogenic 
activation.29 The findings in this study agreed with Fah-
my et al. who reported significantly elevated Zn and Se in 
newly diagnosed NHL patients higher than the matched 
controls. Contrary to our findings, Asfour et al. using the 
same method of atomic absorption spectrophotometry 
(AAS) found that zinc was reduced in CLL at diagnosis.21 
Furthermore, Stevens et al. found that selenium was re-
duced in follicular lymphoma and Hodgkin lymphoma 
but inductively coupled plasma mass spectrometry meth-
od was used in their study.30 This method is more sensi-
tive than the AAS.

It was found that the serum levels of vitamins A and 
E were higher in cases than in controls, while vitamin C 
was lower in cases. The reason for these observations in 
the serum levels of vitamins A and E in this study is not 
clear. It is a common practice in the locality of this study 
for ill patients to use over-the-counter supplements or 
herbal traditional medicines which may be rich in mi-
cronutrients before a definitive diagnosis is made.31 The 
serum vitamin C in this study agreed with findings in 
multiple myeloma patients by Sharma et al and Mehdi 
et al., but the serum vitamin E levels in this study dif-
fered with both studies.32,33 Both studies demonstrated 
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that vitamins C and E were lower in multiple myeloma 
patients than in their controls. It must be pointed out 
that these studies used colorimetric and fluorometric 
methods in determining the vitamins. These methods 
are less specific, accurate, and less reproducible than the 
HPLC method used in this study.34 Vitamins are organic 
compounds required in minute amounts for the prop-
er functioning of cells. There is increasing evidence that 
antioxidant vitamins can protect against certain types 
of cancers and other diseases. They can act as the first 
line in protecting against oxidant stress (vitamin C) or 
as chain breakers in lipid peroxidation (e.g., vitamin E). 
Vitamin A is effective in quenching singlet oxygen and 
inhibits lipid peroxidation.34 As noted above, micronu-
trient malnutrition predominates in cancer patients. 
Furthermore, insufficient supplies of antioxidant vita-
mins prevalent in many cancers have been linked to in-
creased oxidative stress markers.8 Combining these two 
pathophysiological mechanisms, serum vitamins are ex-
pected to be lower in cancers. However, the findings in 
this study did not agree with these hypotheses. 

It was demonstrated in this study that after 3 months 
of chemotherapy that the levels of all trace elements (Cu, 
Zn, Fe, Se, and Mn) and vitamins (A, C, and E) were 
significantly reduced with chemotherapy. This can be 
explained by the fact that patients undergoing chemo-
therapy and radiotherapy are at increased risk of micro-
nutrient malnutrition, thereby worsening the existing 
micronutrient negative balance. Most chemotherapeutic 
agents cause nausea and vomiting, thus significantly re-
ducing food intake. Additionally, intestinal losses of vi-
tamins and electrolytes (metals) in the form of diarrhea 
are common with chemo-radiotherapy. 27 The degree of 
these losses will depend on the drug dosage, duration 
of treatment, excretion rate, metabolism, and individu-
al susceptibility. Another possible explanation relates to 
increased ROS generated using chemotherapeutic agents 
such as cyclophosphamide, vincristine, and daunoru-
bicin.8 It is well established that these agents addition-
ally kill cancer cells through the induction of oxidative 
stress.35 In terms of generating oxidative stress, antineo-
plastic agents are divided into very high level, high level, 
and low-level producers. Daunorubicin and doxorubicin 
belong to very high levels, while cyclophosphamide and 
vincristine (and other vinca alkaloids) belong to high lev-
els and low levels respectively. In this study, no difference 
was detected using different chemotherapeutic regimens 
as shown in Table 3. The possible reason for the lack of 
differences in effects on the levels of trace elements and 
vitamins could be due to the number of patients in each 
subgroup and the fact that the regimens used in treating 
these patients have a combination of agents with differ-
ent oxidative stress generating potentials in each regimen. 
The implications of these significant reductions in serum 
micronutrient levels are impairment of immune cells, re-

covery, and regeneration of new cells as these processes 
require micronutrients. Restoration of the physiological 
levels of these elements may relieve or prevent these im-
pairments. Furthermore, nutrient deficiency may also re-
duce the response to chemotherapeutic agents, delays in 
the schedule of chemotherapy, and at the same time in-
creasing adverse reactions.8

One of the limitations of this study was the dietary 
patterns of the study population. The dietary patterns 
were explored but were met with difficulties because of 
the lack of standardized methods for assessing dietary 
intakes and their nutritive contents in the locality of this 
study. In the absence of validated tools for assessing di-
etary and the fact that the majority of the participants 
were drawn from the same ethnic group, it was assumed 
that they have been exposed to food items with similar 
nutritive values. Another drawback to the generalizabil-
ity of the study is the number of patients with mature 
lymphoid malignancies included in it. A larger study is 
advocated which will include sufficient numbers of cas-
es with a different diagnosis.

Conclusion
In conclusion, there is a multi-micronutrient deficiency 
in patients with MLMs undergoing chemotherapy. The 
strength of this study is that it is perhaps one of the few 
studies in our locality that assessed the effects of che-
motherapy on the antioxidant levels during treatment. 
These results may guide some cautious interventions in 
the management of patients with MLMs and other hae-
matological conditions. 
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ABSTRACT
Introduction. Renal cell carcinoma (RCC) is the most common malignant renal tumor in adults accounting for 80-90% of pri-
mary malignant adult renal neoplasms. RCC represents a very heterogenous groups of tumors with a number of distinct his-
tological varieties, of which the major 3 subtypes are clear cell RCC (70-80%), papillary RCC (13-20%), and chromophobe RCC 
(5%). Imaging features are varied from solid and relatively homogenous appearance to markedly heterogenous appearance 
with cystic changes, hemorrhage and necrosis. The use of diffusion weighted imaging (DWI) for RCC subtyping and also for dif-
ferentiation of high grade and low grade tumors has been showed to be useful in many studies in the literature. 
Aim. In this study, we aimed to determine the comparative contribution of DWI in differentiation of the clear cell RCC from the 
major non-clear cell RCC subtypes at standard high b-value (1000 s/mm2) versus low b-value (500 s/mm2). In addition, we also 
aimed to assess the diagnostic performance of DWI for differentiating high grade clear cell RCC from low grade clear cell RCC 
based on Fuhrman grades in our patients. 
Material and methods. 62 cases with a prediagnosis of RCC according to MRI findings including DWI sequence with histo-
logical verification and subtyping of renal cortical tumor following a total or partial nephrectomy were included in the study. 
Results. Among 62 cases, 46 were male and 16 were female, with mean age of 59.5±15.7. Pathological diagnoses of 62 cases 
were as follows, clear cell RCC, (44) papillary cell RCC (14) and chromophobe cell RCC (4). They were divided into two groups as 
clear cell RCC group (44 cases) and non-clear cell RCC group (18 cases). There was no statistically significant difference between 
the mean ADC values of clear cell and non-clear cell groups at b-value of 1000 s/mm2 (p>0.05). However,  the mean ADC level 
for clear cell RCC group at b-value of 500 s/mm2 were significantly higher than for non-clear cell RCC group (p<0.05). When a 
value of 0.99x10-3 mm2/s was set as cut-off for ADC at b-factor of 500 s/mm2, differentiation was achieved with a high sensitivi-
ty (91%) and specificity (56%). Regarding the diagnostic performance of DWI for differentiating high from low Fuhrman grades 
clear cell RCCs, there was no statistically significant difference between the  ADC values of Grade I-II clear cell RCC cases and 
Grade III-IV clear cell RCC cases at b-factor of 1000 s/mm2 (p>0.05). However, ADC values for grade III-IV group was statistically 
significantly lower than ADC values for Grade I-II group at b-factor of 500 s/mm2 level.
Conclusion. ADC measurements at moderate b-value of 500 s/mm2 were more sensitive in subtyping and grading of RCC cases. 
This technique can be used in clinical practice as a fast and additional sequence in abdominal MRI. 
Keywords. apparent diffusion coefficient, diffusion weighted imaging, renal cell carcinoma
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Introduction 
Renal cell carcinoma (RCC) is the most common ma-
lignant renal tumor in adults accounting for 80-90% 
of primary malignant adult renal neoplasms.1,2 The 
age of presentation is typically 50-70 years and there 
is a moderate male predilection of  2:1.3,4 Macroscop-
ic hematuria, flank pain and palpable flank mass are 
typical clinical findings.5 However, due to the wide-
spread use of imaging, incidental detection of asymp-
tomatic lesions have been increased. RCC represents 
a very heterogenous groups of tumors with a number 
of distinct histological varieties, of which the major 3 
subtypes are clear cell RCC (70-80%), papillary RCC 
(13-20%), and chromophobe RCC (5%).1,6 Imaging 
features are varied from solid and relatively homog-
enous appearance to markedly heterogenous appear-
ance with cystic changes, hemorrhage and necrosis. 
The main forms of  RCC subtypes can often be non-
invasively differentiated by imaging characteristics 
on dynamic contrast enhanced MRI. While clear cell 
RCC is typically heterogenous  secondary to necrosis, 
cystic change or hemorrhage, and has high signal in-
tensity on T2w images atributable to clear cytoplasms 
of large uniform cells, most papillary RCCs show low 
signal intensity on T2w MRI. Chromophobe RCCs 
may have a homogeneous solid appearance even 
when large. On dynamic contrast-enhanced imag-
es, while clear cell RCCs are highly vascular masses, 
papillary RCCs are hypovascular and  chromophobe 
RCCs may exhibit a central stellate scar and spoke-
wheel enhancement.6 In addition to that, the use of 
diffusion weighted imaging (DWI) for RCC subtyp-
ing and also for differentiation of high grade and low 
grade tumors has been showed to be useful in many 
studies in the literature. 

Aim
In this study, we aimed to determine the comparative 
contribution of  DWI in differentiation of the clear cell 
RCC from the major non-clear cell RCC subtypes which 
are papillary RCC and chromophobe RCC at standard 
high b-value (1000 s/mm2)  versus low b-value (500 s/
mm2). In addition, we also aimed to assess the diagnos-
tic performance of  DWI for differentiating high grade 
clear cell RCC from low grade clear cell RCC based on 
Fuhrman grades in our patients.

Material and methods
Patients
62 cases with a prediagnosis of RCC according to MRI 
findings including DWI sequence with histological ver-
ification and subtyping of renal cortical tumor follow-
ing a total or partial nephrectomy between February 
2011 and November 2012 were included in the study. 
The study was approved by the  institutional ethics com-

mittee and written informed consent was taken from all 
patients prior to be included in the study. 

Sample cases are presented below (Figure 1-3).

MRI technique
Conventional MRI and DWI examinations were per-
formed with Siemens Avanto 1.5 Tesla MR scanner 
(Siemens Erlangen, Germany). DWI echo-planar imag-
es (TR: 4000, TE: 76, FOV of  400 mm,  matrix: 156 x 
192, NEX: 3, sectional thickness: 5 mm with a 1 mm in-
tersection gap) were obtained in the axial plane before 
the contrast administration. DWI were obtained by dif-
fusion gradients between, 500 and 1000 s/mm2 b-values.  
An ADC map was automatically constructed in the 
workstation. Mean ADC values of all lesions were auto-
matically measured by using the ADC maps according 
to the formula ADC = (lnS0 – lnS)/b (signal intensity 
values are measured as S0 at b = 0 s/mm2, b=500 s/mm2, 
at b = 1000 s/mm2).

ADC measurement
Measurements were performed by placing a region of 
interest (ROI) of 1 cm diameter on the solid parts that 
enhances in postcontrast images and shines in DWI im-
ages. The ROI did not include normal parenchymal tis-
sue, or haemorrhagic or necrotic areas The lowest one 
of three consecutive measurements were included in the 
analyses. 

Statistical analysis
Differences of ADCs of lesions and normal parenchyma 
were assessed with paired samples t-test. Differentiabil-
ity of clear-cell RCC from non-clear cell RCC by ADC 
values was evaluated by ROC curve analysis. Moreover, 
a mean of 3 different ADC values from normal renal 
parenchyma were taken for comparing with the ADC 
values of lesions. A p value < 0.05 was considered as sta-
tistically significant.

Results
62 cases, of whom 46 were male and 16 were female, with 
an age range between 26 to 86 years (mean 59.5±15.7 
years) were recruited for the study. Pathological diag-
noses of 62 cases were as follows, 44 cases of clear cell 
RCC, 14 cases of papillary cell RCC and 4 cases of chro-
mophobe cell RCC. They were divided into two groups 
as clear cell RCC group (44 cases) and non-clear cell 
RCC group (18 cases). There was no statistically signif-
icant difference between the mean ADC values of clear 
cell and non-clear cell groups at b-value of 1000 s/mm2 

(p>0.05) (Table 1). 
However,  the mean ADC level for clear cell RCC 

group at b-value of 500 s/mm2 were significantly high-
er than for non-clear cell RCC group (p<0.05). When a 

https://creativecommons.org/licenses/by/4.0/


217Diffusion weighted imaging in differentiation of the clear cell RCC from the major non-clear cell RCC subtypes

This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY 4.0) license.

Fig. 1. Case 1: Clear cell RCC in a 56 years-old male patient: (A) heterogeneous hyperintense lesion with cystic necrosis  
fields in T2WI of left kidney; (B-C) restriction in diffusion series; (D-E) b-factor 1000 s/mm2 ADC: 1.68x10-3 mm2/s, b-factor 
500 s/mm2 ADC: 2.05x10-3 mm2/s.

Fig. 2. Case 2: Papillary cell RCC in right kidney, and simple cyst in left kidney of an 80 years-old male patient. (A-B) 
hypointense heterogeneous lesion with exophytic extent in right kidney, and hyperintense cystic lesion with exophytic 
extent from left kidney in T2WI; (C-D) restriction in solid lesion at right kidney in diffusion series (T2 shining effect on simple 
cyst in left kidney at b-factor of 1000 s/mm2); (E-F) b-factor 1000 s/mm2 ADC: 0.61x10-3 mm2/s, b-factor 500 s/mm2 ADC: 
0.93x10-3 mm2/s for lesion in right kidney, and b-factor 1000 s/mm2 ADC: 2.53x10-3 mm2/s, b-factor 500 s/mm2 ADC: 2.79x10-

3 mm2/s for cyst in left kidney

Fig. 3. Case 3: chromophob cell RCC in right kidney of a 63 years-old male patient. (A) heterogeneous hypointense lesion in 
T2WI of right kidney; (B-C) overt restriction in lesion in diffusion series; (D) b-factor 1000 s/mm2 ADC: 0.68x10-3 mm2/s, (E) 
b-factor 500 s/mm2 ADC: 0.94x10-3 mm2/s. 
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value of 0.99x10-3 mm2/s was set as cut-off for ADC at 
b-factor of 500 s/mm2, differentiation was achieved with 
a high sensitivity (91%) and specificity (56%). Regard-
ing the diagnostic performance of DWI for differenti-
ating high from low Fuhrman grades clear cell RCCs, 
there was no statistically significant difference between 
the  ADC values of Grade I-II clear cell RCC cases and 
Grade III-IV clear cell RCC cases at b-factor of 1000 s/
mm2 (p>0.05). However, ADC values for grade III-IV 
group was statistically significantly lower than ADC val-
ues for Grade I-II group at b-factor of 500 s/mm2 level 
(Table 2).

Discussion
RCC which is the most frequent malignant renal tumor 
in adults arises from tubular epithelium and represents a 
number of distinct histological variants associated with 
different metastatic potential, prognosis and manage-
ment. Many studies showed that as compared to clear 
cell RCC, chromophobe and papillary RCC have better 
prognoses and may be treated with kidney sparing ap-
proaches rather than radical nephrectomy.7 Therefore, 
preoperative discrimination of clear cell RCC from non-
clear cell subtypes is very important. DWI is a meth-
od that provides characterization of biological tissues 
based on irregular diffusion motion of water molecules, 
which can be integrated easily into a conventional MRI 
providing more detailed information at the cellular. The 
diffusion of free water in tissues is restricted basically 

by cell membranes and therefore, by the increased cel-
lularity of the tissue, as in tumoral processes. 8 Diffu-
sion weighted images are obtained from T2w images 
with the addition of diffusion weighting gradient, that 
is the b-value which shows the extent to which the se-
quence is sensitive to the diffusion.9 ADC is the math-
ematical expression of diffusion as a result of marking 
the signal loss on the map, which occurs after applying 
diffusion gradient. The ADC value of free water mol-
ecules at 37ºC is reported to be 3.0×10–3 mm2/s. This 
value is taken as the reference point, and it is the value 
at which the diffusion is maximum. When there is re-
striction to diffusion, the ADC value decreases.8  When 
the b value is low, the diffusion weight of the sequence 
decreases and it is affected by T2 time and perfusion. 
The perfusion of malignant tumours is markedly high-
er than that of the benign ones, and so at low b values 
the ADC of malignant lesions are measured as higher 
than it is artifactually from capillary perfusion effect.10 It 
has been postulated that the b-value gradients between 
0 and 200 s/mm2 primarily measure perfusion, whereas 
gradient strengths greater than 200  s/mm2  primarily 
measure diffusion.11,12 In a study performed for dis-
criminating malignant from benign vertebral compres-
sion fracturesMore pronounced difference in the mean 
ADC value in the group of low b-value (<500) than in 
the group of b-value (≥500) was reported. The authors 
concluded that, low b-value (<500) is a more valuable 
parameter than standard b-value (≥500) to show mean 

Table 1. RCC subtypes 

 
Clear cell 

(n=44) 
Non-clear cell 

(n=18)  p 
Mean  SD  Mean  SD 

ADC at b-factor of 1000 s/mm² 1.292  0.371  1.017  0.388  0.117 
ADC at b-factor of 500 s/mm² 1.536  0.421  1.129  0.389  0.030* 
NP of ADC at b-factor of 1000 s/mm² 1.893  0.202  2.000  0.080  0.017* 
NP of ADC at b-factor of 500 s/mm² 2.214  0.278  2.276  0.195  0.727 

*: p<0.05 
Difference between ADC values of clear cell and non-clear cell groups at b-factor of 1000 s/mm² was not statistically 
significant (p>0.05). 
ADC values of clear cell group at b-factor of 500 s/mm² were significantly higher than the non-clear cell group (p<0.05). 

Table 2. Fuhrman grades in clear-cell subtype 

 
I-II clear cell 

(n=24) 
III-IV clear cell 

(n=20)  p 
Mean  SD  Mean  SD 

ADC at b-factor of 1000 s/mm² 1.413  0.363  1.147  0.343  0.075 
ADC at b-factor of 500 s/mm² 1.738  0.383  1.293  0.338  0.018* 
NP of ADC at b-factor of 1000 s/mm² 1.918  0.236  1.864  0.161  0.643 
NP of ADC at b-factor of 500 s/mm² 2.241  0.254  2.181  0.314  0.792 

*: p<0.05 
In cases with a clear-cell pathology; difference between ADC values of grade I-II clear cell and grade III-IV clear cell groups at 
b-factor of 1000 s/mm² was not statistically significant (p>0.05). 
In cases with a clear-cell pathology; ADC values of grade I-II clear cell group at b-factor of 500 s/mm² were significantly higher 
than the grade III-IV cell group (p<0.05). 
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ADC differences.13 Wang et al. tried to determine the 
subtypes of 85 RCCs observed in 83 patients (49 clear 
cell tumors, 22 papillary tumors and 14 chromophobe 
tumors) at 3T MRI at b-value of 500 and 800 s/mm2. 
They found that papillary RCCs (1.1 x 10-3 mm2/s) and 
chromophobe RCCs (1.3 x 10-3 mm2/s) had significant-
ly lower mean ADC values than clear cell RCCs (1.8 x 
10-3 mm2/s).No significant differences were found be-
tween papillary and chromophobe RCCs.  However, 
at  b-value of 800 s/mm2, they could be able to differ-
entiate all subtypes, and concluded that this b-value is 
more sensitive.14 On the other hand,  in a meta analy-
sis conducted to determine the comparative diagnos-
tic performance of standard b-value (800–1000 s/mm2) 
versus low b-value (400–500 s/mm2) DW-MRI in the 
detection of RCC. The study concluded that the stan-
dard b-value DW-MRI showed a superior specificity but 
an approximately equivalent sensitivity to low b-value 
DW-MRI in detecting RCC. However, low b-value DW-
MRI displayed an overall superior diagnostic accuracy 
over standard b-value DW-MRI.15  Because, when the b 
value increases the spatial resolution decreases signifi-
cantly, and when the b value decreases then the perfu-
sion effect appears, in our study the b value was taken 
as 500 and 1000 s/mm2. Similar to this study, significant 
difference in terms of mean ADC value  between clear 
cell and non-clear cell groups was not observed when 
b-value  was chosen as 1000 s/mm2, but ADC level of 
non-clear cell group was significantly lower at b-value of 
500 s/mm2  in our study. Although it was reported that 
for the b value equal to or higher than 600 s/mm2, the 
effect of perfusion is minimal and can be ignored, the 
appearance of significant difference between two groups 
when the b-value was decreased to 500 s/mm2,  in our 
study can be explained to some extent by explicitness 
of perfusion effect.16 In addition, the papillary cell RCC 
group had the lowest ADC values in our patients, as in 
the study of  Wang et al. and Taouli et al. 14,17  

In a study conducted to assess the value of DWI 
in differentiating the various subgroups of renal mass-
es, it was found that ADC values higher than 2.12x10-3 
mm2/s were only observed in low-grade cancers, and 
ADC values lower than 1.50x10-3 mm2/s were only ob-
served in high-grade cancers.17  In various studies, it was 
also found that high grade clear cell RCCs have signifi-
cantly lower mean ADC values than low grade clear cell 
RCCs.10,14,18 In our study, we also tried to discriminate 
the preoperative histological grades of clear cell RCC 
cases. These tumors were graded as Fuhrman grade I-II 
(low-grade) and Fuhrman grade III-IV (high-grade) ac-
cording to postoperative pathological findings. There 
was also no significant difference between groups at 
b-value of 1000 s/mm2, but there was a statistically sig-
nificant difference when b-value was selected as 500 s/
mm2. ADC values at b-value of 500 s/mm2 were lower in 

Fuhrman grade III-IV clear cell RCC cases, when com-
pared with Fuhrman grade I-II group. This finding can 
be explained by explicit limiting in diffusion due to in-
creased cellularity. 

The main limitations of our study includes the lim-
ited number of patients and the validity of the cut-off 
ADC value only for the imaging protocols performed 
with the b values defined for our MRI device.

Conclusion
ADC measurements at moderate b-value of 500 s/mm2 
were more sensitive in subtyping and grading of RCC 
cases. This technique can be used in clinical practice 
as a fast and additional sequence in abdominal MRI. 
Completion period is as short as 17 seconds, and it can 
provide both qualitative and quantitative findings for di-
agnosis.
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ABSTRACT
Introduction. Haemorrhoids and anal fissures are considered as the most common anorectal conditions.
Aim. To evaluate the safety and efficacy of Pilex Forte tablets in combination with Pilex Ointment as compared to the Standard 
of Care in common anorectal conditions 
Material and methods. Randomized, open-label, controlled comparative clinical study conducted on 162 patients of either 
sex, aged between 18-50 years, confirmed with common anorectal conditions. As per randomization, patients received either 
standard of care or Pilex Forte tablet along with Pilex Ointment at a recommended dose of two tablets twice daily and twice 
daily local application (anal) for a period of 4 weeks. Clinical safety and efficacy assessments were carried out at study specific 
scheduled visits. Laboratory assessments were carried out only at screening and at the end of the study. 
Results. Patients who completed the study were considered for statistical analysis. Significant clinical improvement was ob-
served in patients with anorectal conditions who received Pilex Forte tablet and Pilex Ointment than to those who received 
standards of care. No abnormal lab values were recorded and there were no adverse events reported during the study period.
Conclusion. Pilex Forte tablet along with Pilex Ointment at recommended dose is safe and effective in the management of 
anorectal conditions like haemorrhoids and fissure-in-ano.
Keywords. anorectal, fissure-in-ano, haemorrhoids 

ORIGINAL PAPER

Received: 28.04.2021 | Accepted: 8.07.2021 
Publication date: September 2021

Participation of co-authors: A – Author of the concept and objectives of paper; B – collection of data; C – implementation of re-
search; D – elaborate, analysis and interpretation of data; E – statistical analysis; F – preparation of a manuscript; G – working out 
the literature; H – obtaining funds 

© Wydawnictwo UR 2021
ISSN 2544-1361 (online); ISSN 2544-2406
doi: 10.15584/ejcem.2021.3.3

Corresponding author: Srikrishna HA, e-mail: dr.srikrishna@himalayawellness.com

Kumar S, Selvarajan S, Lakshmi P, Paramesh R, Kumawat R, Palaniyamma D, Srikrishna HA. Randomized, open-label, controlled, 
comparative clinical study to evaluate the safety and efficacy of Pilex Forte tablets in combination with Pilex Ointment application for 
the effective management of common ano-rectal conditions. Eur J Clin Exp Med. 2021;19(3):221–232. doi: 10.15584/ejcem.2021.3.3.

Mariusz Wójcik http://orcid.org/0000-0002-1599-2394
Joanna Daszyk-Wójcik http://orcid.org/0000-0002-8819-5281
Kamil Skoczyński http://orcid.org/0000-0002-7836-0677
Daria Lahoda http://orcid.org/0000-0003-0783-6225
Valentyna Velychko

Mitra Sabetghadam Moghadam http://orcid.org/0000-0002-3244-8550
Sima Rayat
Saeid Morovvati http://orcid.org/0000-0001-8838-1044

Yaprak Donmez Cakil http://orcid.org/0000-0002-4605-1167
Zeynep Gunes Ozunal http://orcid.org/0000-0002-4605-1167
Damla Gokceoglu Kayali http://orcid.org/0000-0003-0674-090X
Ranan Gulhan Aktas http://orcid.org/0000-0002-4474-7371

Gontar Siregar, 
Rangesh Paramesh http://orcid.org/0000-0002-3315-9697
Rajesh Kumawat http://orcid.org/0000-0001-9304-646X
Palaniyamma D http://orcid.org/0000-0001-8135-0464
Srikrishna H A http://orcid.org/0000-0003-4995-3008

Suresh Kumar, 
Sandhiya Selvarajan http://orcid.org/0000-0002-7948-7821
Prasanna Lakshmi, 
Rangesh Paramesh http://orcid.org/0000-0002-3315-9697
Rajesh Kumawat http://orcid.org/0000-0001-9304-646X
Palaniyamma D http://orcid.org/0000-0003-4995-3008
Srikrishna H A http://orcid.org/0000-0001-8135-0464

https://creativecommons.org/licenses/by/4.0/
http://www.ejcem.ur.edu.pl
http://orcid.org/0000-0002-7948-7821
http://orcid.org/0000-0002-3315-9697
http://orcid.org/0000-0001-9304-646X
http://orcid.org/0000-0003-4995-3008
http://orcid.org/0000-0001-8135-0464
http://dx.doi.org/10.15584/ejcem.2021.3.3
mailto:dr.srikrishna@himalayawellness.com


222 European Journal of Clinical and Experimental Medicine 2021; 19 (3): 221–232

This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY 4.0) license.

Introduction
Haemorrhoids and anal fissures (fissure – in – ano) are 
considered as the most common anorectal conditions. 
Although; they are not life threatening, they can detri-
mentally impact patients’ quality of life and daily living 
activities.1 Anorectal disorders are commonly seen by 
both primary and specialty health care providers such 
as gastroenterologists. Nonsurgical anorectal manage-
ment has become an increasingly emphasized portion 
of the core curriculum for many gastroenterology train-
ing programs.2 

Haemorrhoids are abnormalities of submucosal, 
venous structures in the anorectum resulting in symp-
toms.3 The prevalence of symptomatic haemorrhoidal 
disease is difficult to evaluate due to a high percentage 
of people with symptomatic haemorrhoids who avoid 
evaluation or those who successfully use lifestyle mod-
ifications, non-pharmacological therapies, or over the 
counter agents for their symptom relief. It has been es-
timated that up to 75% of individuals have symptom-
atic haemorrhoids at least once in their lifetime.4 The 
exact prevalence is unknown because most patients 
are asymptomatic and do not seek care from a physi-
cian. A study shown that patients undergoing routine 
colorectal cancer screening found 39% prevalence of 
haemorrhoids, with 55% of those patients reporting no 
symptoms.5

Haemorrhoids usually develop when the venous 
drainage of the anus is changed, causing the venous 
plexus and connecting tissue to dilate, producing an 
outgrowth of anal mucosa from the rectal wall. Hae-
morrhoids are classified depending on their location. 
Haemorrhoids which are distal to the dentate line are 
considered external and are covered by sensate squa-
mous epithelium. Internal haemorrhoids are situat-
ed proximal to the dentate line and are covered by 
insensate columnar epithelium. As per Golighter clas-
sification, internal haemorrhoids are classified into four 
degrees: First-degree internal haemorrhoids do not pro-
lapse into the anorectum; second-degree haemorrhoids 
prolapse into the anorectum and spontaneously reduce; 
third-degree haemorrhoids prolapse into the anorec-
tum and require manual reduction; and fourth-degree 
are unable to be reduced manually.4

Symptoms depend upon the location of haemor-
rhoids. External haemorrhoids are characteristically as-
ymptomatic but may cause pain due to their overlying 
sensate squamous mucosa, predominantly when throm-
bosis occurs. The most common symptom of internal 
haemorrhoids is painless rectal bleeding.6 The treatment 
of haemorrhoids involves lifestyle modification, medi-
cal, and surgical approaches7-8. First-line conservative 
treatment of haemorrhoids consists of a high-fiber diet, 
(sitz) baths, increased water intake, warm water, and 
stool softeners.9-10 Non-operative treatment includes 

Sclerotherapy, Rubber band ligation, Cryotherapy, In-
frared coagulation, Radiofrequency ablation.11

Anal fissures are tears that occur beneath the dentate 
line in the anal canal. Anal fissures are classified as acute 
or chronic depending on their time course with those 
lasting 6 weeks or longer being classified as chronic.12 The 
etiopathogenesis of anal fissures is multifactorial. Mano-
metric studies have revealed that augmented resting anal 
pressure is common in patients diagnosed with anal fis-
sures. Majority of fissures occur in the posterior midline 
and are solitary. Fissures occurring away from the mid-
line or fissures that fail to heal should prompt additional 
evaluation for alternative etiologies such as Crohn’s dis-
ease, tuberculosis, HIV, other sexually transmitted dis-
eases or malignancy.13 Over half of simple, acute anal 
fissures resolve without specific medical therapy. Fissures 
that fail to resolve spontaneously should receive medical 
therapy. Dietary and lifestyle changes are the important 
aspects of the non-surgical care of anal fissures. The pri-
mary goal of medical therapy is to relax the anal sphinc-
ter and allow the fissure to heal through interruption of 
the sphincter spasm and tearing cycle. Warm sitz baths 
are also recommended based on studies that have re-
vealed that they can help to briefly decrease internal and 
external sphincter spasticity and decrease pain.14 Bulking 
agents has been revealed in well-designed studies to be 
beneficial in this ailment.15Among the variety of agents 
that have been investigated to chemically relax the anal 
sphincter, topical nitroglycerin Ointment has been most 
extensively studied in the treatment of anal fissure with 
success rate of 80%.15

Pilex Forte tablet is a polyherbal formulation consist-
ing of principal ingredients like Balsamodendron mukul 
(Purified), Shilajeet (Purified), Melia azadirachta, Ber-
beris aristata, Emblica officinalis, Terminalia chebula, Ter-
minalia belerica, Cassia fistula, Bauhinia variegata, and 
Mesua ferrea. Pilex Ointment is a herbo-mineral for-
mulation consisting extracts of Mimosa pudica, Eclipta 
alba, Vitex negundo, Calendula officinalis, Mimosa pudi-
ca, Eclipta alba, Vitex negundo, Calendula officinalis, Cin-
namomum camphora, Tankana, Yashada bhasma which 
have anti-inflammatory, analgesic, wound healing, mem-
brane stabilizing, anti-microbial and antioxidant actions. 
Therefore, a safety and efficacy study was planned to fur-
ther evaluate the role of Pilex Forte along with local appli-
cation of Pilex Ointment as compared to standard of care 
in the management of common ano-rectal conditions like 
haemorrhoids and fissure-in-ano.

Aim 
To evaluate the safety and efficacy of Pilex Forte tablets 
along with Pilex Ointment in the treatment of common 
ano-rectal conditions in comparison with the standard 
of care.
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Material and methods 
This study was a Randomized, Prospective, Intervention-
al, Open-label, Controlled Comparative clinical study 
conducted at State Indian System of Medicine (ISM) 
Department, Department of Surgery and Department 
of Clinical Pharmacology, JIPMER, Puducherry. All es-
sential study documents were submitted to the JIPMER 
Institutional Ethics committee for review and approval 
with the vide approval number JIP/IEC/2018/050. All 
the patients gave their informed consent for their active 
participation in the study.

This was a randomized, prospective, intervention-
al, open-label, controlled comparative clinical study 
conducted on 162 patients of either sex, aged between 
≥18 to ≤50 years clinically confirmed with the histo-
ry of common anorectal conditions like haemorrhoids 
and Fissure-in-Ano. Common ano-rectal conditions 
include; Haemorrhoids (symptoms of Grade I and 
Grade II Haemorrhoids, i.e, Haemorrhoids which may 
protrude out of anal canal during defecation, but re-
duce spontaneously) with symptoms like Pain, Itching, 
Bleeding, protruding mass per anus, difficulty in pass-
ing stools and constipation. Fissure-in ano [Chronic or 
recurrent fissures (>4 months] with symptoms of pain, 
itching and irritation were included in the study. While 
patients with haemorrhoidal complications like swell-
ing, thrombosis, prolapsed and/or ulcers, patients with 
any serious systemic illness requiring long term medica-
tions, women who are pregnant, attempting to conceive, 

or nursing an infant were excluded from the study. As 
per randomization, all patients received either the rou-
tine standard of care (Syrup Liquid paraffin 30 ml HS 
oral with lignocaine gel for local application for 4 weeks, 
along with high fibre diet with plenty of oral fluids and 
Sitz bath twice a day in both the groups) or Pilex Forte 
tablet along with Pilex Ointment for a period of 4 weeks 
at a recommended dose of two tablets twice daily and 
twice daily local application.Clinical Safety and effica-
cy assessments were carried out at entry, at the end of 
1st week, 2nd week and at the end of 4th week. Laborato-
ry assessments (Haemoglobin, Total Leukocyte Count, 
Differential Leukocyte Count, Random Blood Sugar, 
Serum Creatinine and Serum Glutamic Pyruvic Trans-
aminase) were carried out only at screening and at the 
end of the study. Grading of symptoms were carried out 
based on VAS scale from 0-10 for pain (0= no pain, 1-3= 
mild pain, 4-6= moderate, 7-10= Severe pain), constipa-
tion/Painful defecation. For bleeding, itching, burning 
sensation. scoring was based on 5-point Likert scale (0- 
Nil, 1- Mild, 2- Moderate, 3- Severe and 4- Very severe). 
Adverse events either reported or observed during the 
study period were recorded in the case report form. Fig-
ure 1 represents the consort study flow.

All patients who completed the study were consid-
ered for statistical analysis. Friedman test Followed by 
Dunnett’s multiple comparisons test was used for within 
group comparisons, Mann Whitney test was used to com-
pare the difference between participants receiving Pilex 

Fig. 1. Consort Study Flow Diagram

https://creativecommons.org/licenses/by/4.0/


224 European Journal of Clinical and Experimental Medicine 2021; 19 (3): 221–232

This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY 4.0) license.

Forte and Ointment vs. Standard of care. These tests were 
performed with a significance level of 0.05 (two-sided). 
Descriptive statistics was provided for all parameters, Val-
ues were represented in Mean ± SD, number of patients 
and percentages. All statistical analyses were carried out 
using GraphPad prism software Version 6.07 for Win-
dows, GraphPad Software, San Diego, California, USA.

Results
Total 162 patients were enrolled into the study. 79 pa-
tients received Pilex Forte tablets with Pilex Ointment 
local application and 83 patients received Standard of 
Care treatment for 4 weeks, 1 patient was not consid-
ered for analysis due to lost to follow up and rest all 
patients completed the study and were considered for 
statistical evaluation. Table 1 elicits the demographic 
data of the study. 

In haemorrhoid group, 39 patients who received 
Pilex Forte tablet along with local application of Pilex 
Ointment were with the mean age of 37.15±9.72 and 42 
patients who received Standard of Care treatment were 
with the mean age of 36.48±9.25. 

In fissure-in ano group, 40 patients who received 
Pilex Forte Tablet along with local application of Pilex 
Ointment were with the mean age of 37.10±10.07 and 
41 patients who received Standard of Care treatment 
were with the mean age of 38.39±8.78.

From overall 162 patients randomized, 81 patients 
were included for the assessment of Haemorrhoids (39 
patients received Pilex Forte tablets with local applica-
tion of Pilex Ointment and 42 patients received Stan-
dard of Care treatment) and 81 patients were included 
for the assessment of Fissure-in-ano, out of which 40 pa-
tients received Pilex Forte tablet with local application 
of Pilex Ointment and 41 patients received standard of 
care treatment alone.

Table 1. Demographics data of patients
Haemorrhoids 

group
Fissure-in-ano 

group

 
Pilex 
Forte 

Standard 
of Care

Pilex 
Forte 

Standard 
of Care

Number of 
patients 39 42 40 41
Age in years 37.15 36.48 37.1 38.39
  9.72 9.25 10.07 8.78
Gender 
Male 20 27 25 24
Female 19 15 15 17

Clinical Assessment of Pilex Forte Tablet with local ap-
plication of Pilex Ointment in Haemorrhoid Group
Effect on Pain
Figure 2 elicits the effect of Pilex Forte tablets along with 
local application of Pilex Ointment on pain in haemor-
rhoids group. 

Fig. 2. Effect of Pilex Forte tablets along with local 
application of Pilex Ointment on pain in haemorrhoids 
group

Table 2. Clinical Assessment of Pilex Forte tablets with 
local application of Pilex Ointment in Haemorrhoids Group 
[Mean±SD]

Parameters Visits Pilex Forte
Standard 

of care

Pain

Screening 5.11±0.98 5.36±1.08

Week 1
3.79±1.04 4.52±1.33

b:p<0.0048 b:p<0.0264
c:p<0.0088

Week 2
2.29±1.39 3.38±1.34

b:p<0.0001 b:p<0.0001
c:p<0.0001

Week 4
0.82±1.39 2±1.67

b:p<0.0001 b:p<0.0001
c:p<0.0001

Constipation/
painful defecation

Screening 5.71±1.18 5.86±1.24

Week 1
4.24±1.17 4.95±1.29

b:p<0.0056 b:p<0.0337
c:p<0.0177

Week 2
2.66±1.19 3.69±1.46

b:p<0.0001 b:p<0.0001
c:p<0.0007

Week 4
1.11±1.56 2.38±1.64

b:p<0.0001 b:p<0.0001
c:p<0.0001

Within the group analysis: Statistical test: Friedman 
test Followed by Dunnett’s multiple comparisons test. 
Significance level was fixed at 0.05; b: as compared to 
Screening. Between the group analysis: Statistical test: 
Mann Whitney test; c: as compared to Standard of care. 
Two sided p value; Software: GraphPad Prism 6.07

The mean value of Pain at screening was 5.11±0.98 
in Pilex Forte group, it was reduced to 3.79±1.04 at the 
end of week 1 with a significance of p<0.0048 as com-
pared to screening and p<0.0088 as compared to stan-
dard of care which further reduced to 2.29±1.39 at the 
end of the week 2 with a significance of p<0.0001 as 
compared to screening and p<0.0001 as compared to 
standard of care and it reduced to 0.82±1.39 at the end 
of the week 4 with a significance of p<0.0001 as com-
pared to screening and p<0.0001 as compared to stan-
dard of care. In Standard of Care group, the mean value 
of Pain at screening was 5.36±1.08, it was reduced to 
4.52±1.33 at the end of week 1 with a significance of 
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p<0.0264 as compared to screening, which further re-
duced to 3.38±1.34 at the end of the week 2 with a sig-
nificance of p<0.0001 as compared to screening. It was 
further reduced to 2±1.67 at the end of the week 4 with 
a significance of p<0.0001 as compared to screening 
(Table 2).

Effect on constipation/painful defecation
Figure 3 elicits the effect of Pilex Forte tablets along with 
local application of Pilex Ointment on constipation/ 
painful defecation in haemorrhoids group.

Fig. 3. Effect of Pilex Forte tablets along with local 
application of Pilex Ointment on constipation/painful 
defecation in haemorrhoids group

The mean value of constipation/ painful defeca-
tion at screening was 5.71±1.18 in Pilex Forte group, 
it was reduced to 4.24±1.17 at the end of week 1 with 
a significance of p<0.0056 as compared to screening 
and p<0.0177 as compared to standard of care which 
further reduced to 2.66±1.19 at the end of the week 2 
with a significance of p<0.0001 as compared to screen-
ing and p<0.0007 as compared to standard of care and 
it reduced to 1.11±1.56 at the end of the week 4 with 
a significance of p<0.0001 as compared to screen-

ing and p<0.0001 as compared to standard of care. In 
Standard of Care group, the mean value of constipa-
tion/ painful defecation at screening was 5.86±1.24, 
it was reduced to 4.95±1.29 at the end of week 1 with 
a significance of p<0.0337 as compared to screening, 
which further reduced to 3.69±1.46 at the end of the 
week 2 with a significance of p<0.0001 as compared to 
screening and it was reduced to 2.38±1.64 at the end 
of the week 4 with a significance of p<0.0001 as com-
pared to screening. 

Effect on Itching
Table 2a and Table 2b elicits the effect of Pilex Forte tab-
lets along with local application of Pilex Ointment on 
the symptoms like itching, bleeding, burning sensation 
in haemorrhoids group. 

In Pilex Forte group, 9 patients presented severe 
itching, 21 showed moderate itching and 8 patients 
showed mild itching at screening; however after treat-
ment, 1 patient improved to moderate itching, 1 patient 
improved to mild itching and 36 patients showed no 
symptoms of itching at the end of week 4. 

In standard of care group, 2 patients had very se-
vere itching, 9 patients presented severe itching, 27 pa-
tients showed moderate itching and 4 patients showed 
mild itching at screening, while after treatment 1 pa-
tient showed severe itching, 1 patient showed moderate 
itching, 9 patients showed mild itching and 31 patients 
showed no symptoms of itching at end of week 4.

Effect on Bleeding
In Pilex Forte group, 14 patients presented very severe 
bleeding/streaks, 22 showed severe, 2 showed moderate 
bleeding/streaks at screening, while after treatment, 1 
patient showed very severe bleeding/streaks, 11 patients 
showed mild bleeding/streaks and 26 patients showed 
no symptoms of bleeding/streaks at end of week 4. 

Table 2a. Clinical assessment of Pilex Forte tablets with local application of Pilex Ointment in haemorrhoids group Pilex Forte 
group (n=38)

Parameters Scale Screening Week 1 Week 2 Week 4

Itching

Nil 0 (0) 4 (10.53) 25 (65.79) 36 (94.74)
Mild 8 (21.05) 18 (47.37) 10 (26.32) 1 (2.63)
Moderate 21 (55.26) 14 (36.84) 2 (5.26) 1 (2.63)
Severe 9 (23.68) 2 (5.26) 1 (2.63) 0 (0)
Very severe 0 (0) 0 (0) 0 (0) 0 (0)

Bleeding/ Streaks

Nil 0 (0) 0 (0) 7 (18.42) 26 (68.42)
Mild 0 (0) 5 (13.16) 15 (39.47) 11 (28.95)
Moderate 2 (5.26) 13 (34.21) 14 (36.84) 0 (0)
Severe 22 (57.89) 17 (44.74) 1 (2.63) 0 (0)
Very severe 14 (36.84) 3 (7.89) 1 (2.63) 1 (2.63)

Burning sensation

Nil 0 (0) 2 (5.26) 19 (50) 36 (94.74)
Mild 3 (7.89) 16 (42.11) 14 (36.84) 1 (2.63)
Moderate 26 (68.42) 17 (44.74) 4 (10.53) 1 (2.63)
Severe 9 (23.68) 3 (7.89) 1 (2.63) 0 (0)
Very severe 0 (0) 0 (0) 0 (0) 0 (0)

Scale: 0- Nil, 1- Mild, 2- Moderate, 3- Severe, 4- Very severe.
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In standard of care group, 23 patients presented very 
severe bleeding/streaks, 16 patients showed severe and 
3 patients showed moderate bleeding/streaks at screen-
ing, while after treatment, 7 patients showed severe 
bleeding/streaks, 9 patients showed moderate bleeding/
streaks, 16 patients showed mild bleeding/streaks and 
10 patients showed no symptoms of bleeding/streaks at 
end of week 4. 

Table 3. Clinical assessment of Pilex Forte tablets with 
local application of Pilex Ointment in fissure-in-ano group 
[Mean±SD]

Parameters Visits Pilex Forte Standard of 
care

Pain

Screening 7.15±0.89 6.9±0.97

Week 1
5.03±1.03 5.71±1.03

b:p<0.0014 b:p<0.004
c:p<0.0015  

Week 2
2.9±1.08 4.15±1.22

b:p<0.0001 b:p<0.0001
c:p<0.0001  

Week 4
0.9±1.24 2.76±1.59

b:p<0.0001 b:p<0.0001
c:p<0.0001  

Constipation/
painful 
defecation

Screening 7.2±0.99 6.83±1.14

Week 1
4.83±1.08 5.71±1.06

b:p<0.0016 b:p<0.0062
c:p<0.0004  

Week 2
2.78±1.05 4.22±1.28

b:p<0.0001 b:p<0.0001
c:p<0.0001  

Week 4
0.88±1.09 2.73±1.58

b:p<0.0001 b:p<0.0001
c:p<0.0001  

Within the group analysis: Statistical test: Friedman 
test Followed by Dunnett’s multiple comparisons test. 
Significance level was fixed at 0.05; b: as compared to 
Screening. Between the group analysis: Statistical test: 
Mann Whitney test; c: as compared to Standard of care. 
Two-sided p value; Software: GraphPad Prism 6.07

Effect on Burning sensation
In Pilex Forte group; 9 patients presented severe burning 
sensation, 26 patients showed moderate burning sensa-
tion and 3 patients showed mild burning sensation at 
screening, while after treatment, 1 patient showed mod-
erate burning sensation, 1 patient showed mild burning 
sensation and 36 patients showed no symptoms of burn-
ing sensation at end of week 4. 

In standard of care group; 2 patients presented very 
severe burning sensation, 10 patients showed severe 
burning sensation and 26 patients showed moderate 
burning sensation and 4 patient showed mild burning 
sensation at screening, while after treatment, 7 patients 
showed moderate burning sensation, 6 patients showed 
mild burning sensation and 29 patients showed no 
symptoms of burning sensation at end of week 4.

Clinical assessment of Pilex Forte tablet with local appli-
cation of Pilex Ointment in fissure-in-ano group (Table 3)

Effect on Pain
Figure 4 elicits the effect of Pilex Forte tablets along with 
local application of Pilex Ointment on pain in fissure-
in-ano Group. 

Fig. 4. Effect of Pilex Forte tablets along with local 
application of Pilex Ointment on pain in fissure-in-ano group

Table 2b. Clinical assessment of Pilex Forte tablets with local application of Pilex Ointment in haemorrhoids group standard 
of care group (n=42) [N (%)]

Parameters Scale Screening Week 1 Week 2 Week 4

Itching

Nil 0 (0) 1 (2.38) 13 (30.95) 31 (73.81)
Mild 4 (9.52) 9 (21.43) 24 (57.14) 9 (21.43)
Moderate 27 (64.29) 29 (69.05) 3 (7.14) 1 (2.38)
Severe 9 (21.43) 2 (4.76) 1 (2.38) 1 (2.38)
Very severe 2 (4.76) 1 (2.38) 1 (2.38) 0 (0)

Bleeding/ Streaks

Nil 0 (0) 0 (0) 1 (2.38) 10 (23.81)
Mild 0 (0) 2 (4.76) 8 (19.05) 16 (38.1)
Moderate 3 (7.14) 12 (28.57) 16 (38.1) 9 (21.43)
Severe 16 (38.1) 12 (28.57) 16 (38.1) 7 (16.67)
Very severe 23 (54.76) 16 (38.1) 1 (2.38) 0 (0)

Burning sensation

Nil 0 (0) 1 (2.38) 8 (19.05) 29 (69.05)
Mild 4 (9.52) 9 (21.43) 20 (47.62) 6 (14.29)
Moderate 26 (61.9) 27 (64.29) 13 (30.95) 7 (16.67)
Severe 10 (23.81) 4 (9.52) 0 (0) 0 (0)
Very severe 2 (4.76) 1 (2.38) 1 (2.38) 0 (0)

Scale: 0- Nil, 1- Mild, 2- Moderate, 3- Severe, 4- Very severe.

https://creativecommons.org/licenses/by/4.0/


227Randomized, open-label, controlled, comparative clinical study to evaluate the safety and efficacy of Pilex Forte tablets…

This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY 4.0) license.

The mean value of pain at screening was 7.15±0.89 
in Pilex Forte group, it was reduced to 5.03±1.03 at the 
end of week 1 with a significance of p<0.0014 as com-
pared to screening and p<0.0015 as compared to stan-
dard of care, which further reduced to 2.9±1.08 at the 
end of the week 2 with a significance of p<0.0001 as 
compared to screening and p<0.0001 as compared to 
standard of care and it further reduced to 0.9±1.24 at 
the end of the week 4 with a significance of p<0.0001 as 
compared to screening and standard of care. 

In Standard of Care group, the mean value of Pain 
at screening was 6.9±0.97, it was reduced to 5.71±1.03 at 
the end of week 1 with a significance of p<0.004 as com-
pared to screening which further reduced to 4.15±1.22 
at the end of the week 2 with a significance of p<0.0001 
as compared to screening and it reduced to 2.76±1.59 at 
the end of the week 4 with a significance of p<0.0001 as 
compared to screening. 

Effect on constipation/painful defecation
Figure 5 elicits the effect of Pilex Forte tablets along with 
local application of Pilex Ointment on constipation/
painful defecation in fissure-in-ano group. 

Fig 5. Effect of Pilex Forte tablets along with local 
application of Pilex Ointment on constipation/painful 
defecation in fissure-in-ano group.

The mean value of constipation/ painful defeca-
tion at screening was 7.2±0.99 in Pilex Forte group, it 
was reduced to 4.83±1.08 at the end of week 1 with a 
significance of p<0.0016 as compared to screening and 
p<0.0004 as compared to standard of care, which fur-
ther reduced to 2.78±1.05 at the end of the week 2 with 
a significance of p<0.0001 as compared to screening 
and standard of care. It further reduced to 0.88±1.09 at 
the end of the week 4 with a significance of p<0.0001 as 
compared to screening and standard of care. In Stan-
dard of Care group, the mean value of constipation/ 
painful defecation at screening was 6.83±1.14, it was 
reduced to 5.71±1.06 at the end of week 1 with a sig-
nificance of p<0.0062 as compared to screening which 
further reduced to 4.22±1.28 at the end of the week 2 
with a significance of p<0.0001 as compared to screen-

ing. It further reduced to 2.73±1.58 at the end of the 
week 4 with a significance of p<0.0001 as compared to 
screening.

Table 3a and Table 3b elicits the effect of Pilex Forte 
tablets along with local application of Pilex Ointment on 
the symptoms like itching, bleeding, burning sensation 
in fissure-in-ano group. 

Table 3a. Clinical assessment of Pilex Forte tablets with 
local application of Pilex Ointment in fissure-in-ano group, 
Pilex Forte Group (n=40) [N (%)]

Parameters Scale Screening
Week 

1
Week 

2
Week 

4

Itching

Nil 0 (0) 0 (0) 10 (25) 36 (90)

Mild 0 (0)
7 

(17.5)
24 (60) 2 (5)

Moderate 3 (7.5) 26 (65) 6 (15) 2 (5)

Severe 33 (82.5) 6 (15) 0 (0) 0 (0)
Very 
severe 4 (10) 1 (2.5) 0 (0) 0 (0)

Bleeding/ 
Streaks

Nil 0 (0) 0 (0)
13 

(32.5)
38 (95)

Mild 0 (0) 12 (30) 22 (55) 0 (0)

Moderate 8 (20)
23 

(57.5)
4 (10) 1 (2.5)

Severe 32 (80)
5 

(12.5)
1 (2.5) 1 (2.5)

Very 
severe 0 (0) 0 (0) 0 (0) 0 (0)

Burning 
sensation

Nil 0 (0) 0 (0)
15 

(37.5)
37 

(92.5)

Mild 0 (0)
13 

(32.5)
19 

(47.5)
1 (2.5)

Moderate 5 (12.5)
23 

(57.5)
5 

(12.5)
1 (2.5)

Severe 30 (75) 4 (10) 1 (2.5) 1 (2.5)
Very 
severe 5 (12.5) 0 (0) 0 (0) 0 (0)

Scale: 0- Nil, 1- Mild, 2- Moderate, 3- Severe, 4- Very severe.

Effect on Itching
In Pilex Forte group; 4 patients presented very severe 
itching, 33 patients showed severe itching and 3 pa-
tients showed moderate itching at screening, while af-
ter treatment 2 patients showed moderate itching, 2 
patients showed mild itching and 36 patients showed 
no symptoms of itching at end of week 4. In standard 
of care group; 4 patients had very severe itching, 32 pa-
tients presented severe itching and 5 patients showed 
moderate itching at screening, while after treatment, 
2 patients showed severe itching, 10 patients showed 
moderate itching, 10 patients showed mild itching and 
19 patients showed no symptoms of itching at end of 
week 4. 
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Table 3b. Clinical assessment of Pilex Forte tablets with 
local application of Pilex Ointment in fissure-in-ano group, 
standard of care group (n=41) [N (%)] 

Parameters Scale Screening
Week 

1
Week 

2
Week 

4

Itching

Nil 0 (0) 0 (0)
3 

(7.32)
19 

(46.34)

Mild 0 (0)
3 

(7.32)
13 

(31.71)
10 

(24.39)

Moderate 5 (12.2)
20 

(48.78)
19 

(46.34)
10 

(24.39)

Severe 32 (78.05)
17 

(41.46)
6 

(14.63)
2 

(4.88)
Very 
severe

4 (9.76)
1 

(2.44)
0 (0) 0 (0)

Bleeding/ 
Streaks

Nil 0 (0) 0 (0)
3 

(7.32)
20 

(48.78)

Mild 0 (0)
2 

(4.88)
15 

(36.59)
10 

(24.39)

Moderate 6 (14.63)
20 

(48.78)
17 

(41.46)
10 

(24.39)

Severe 35 (85.37)
19 

(46.34)
6 

(14.63)
1 

(2.44)
Very 
severe 0 (0) 0 (0) 0 (0) 0 (0)

Burning 
sensation

Nil 0 (0) 0 (0)
1 

(2.44)
16 

(39.02)

Mild 1 (2.44)
1 

(2.44)
13 

(31.71)
11 

(26.83)

Moderate 5 (12.2)
21 

(51.22)
19 

(46.34)
10 

(24.39)

Severe 33 (80.49)
18 

(43.9)
8 

(19.51)
4 

(9.76)
Very 
severe 2 (4.88)

1 
(2.44)

0 (0) 0 (0)

Scale: 0- Nil, 1- Mild, 2- Moderate, 3- Severe, 4- Very severe.

Effect on Bleeding
In Pilex Forte group; 32 patients presented severe 
bleeding/streaks and 8 patients showed severe bleed-
ing/streaks at screening, while after treatment, 1 pa-
tient showed very severe bleeding/streaks, 1 patient 
showed moderate bleeding/streaks and 38 patients 
showed no symptoms of bleeding/streaks at end of 
week 4. In standard of care group; 35 patients pre-
sented severe bleeding/streaks and 6 patients showed 
moderate bleeding/streaks at screening, while after 
treatment, 1 patient showed severe bleeding/streaks, 
10 patients showed moderate bleeding/streaks, 10 pa-
tients showed mild bleeding/streaks and 20 patients 
showed no symptoms of bleeding/streaks at end of 
week 4.

Effect on Burning sensation
In Pilex Forte group, 5 patients presented very severe 
burning sensation, 30 patients showed severe and 5 pa-
tients showed moderate burning sensation at screening, 
while after treatment 1 patient showed severe burning 
sensation, 1 patient showed moderate burning sensa-

tion, 1 patient showed mild burning sensation and 37 
patients showed no symptoms of burning sensation at 
end of week 4. In standard of care group; 2 patients 
presented very severe burning sensation, 33 patients 
showed severe and 5 patients showed moderate burn-
ing sensation and 1 patient showed mild burning sen-
sation at screening, while after treatment, 4 patients 
showed severe burning sensation, 10 patients showed 
moderate burning sensation, 11 patients showed mild 
burning sensation and 16 patients showed no symp-
toms of burning sensation at end of week 4.

Overall Comparative Assessment of Pilex Forte with 
Standard of Care
Table 4a and 4b elicits the overall comparative assess-
ment of Pilex Forte tablets along with local application 
of Pilex Ointment with standard of care alone by pa-
tient & by investigator as assessed at the end of the study 
(graphically represented in figure 6 and 7).

Table 4a. Overall comparative assessment of Pilex 
Forte tablets with local application of Pilex Ointment in 
haemorrhoids Group

Scale 
Pilex Forte N (%) Standard of care N 

(%)
By pa-
tient

By investi-
gator

By pa-
tient

By investi-
gator

Cured
13 

(34.21)
13 (34.21) 4 (9.52) 4 (9.52)

Marked im-
provement

21 
(55.26)

21 (55.26)
12 

(28.57)
11 (26.19)

Moderate 
improvement 3 (7.89) 3 (7.89)

13 
(30.95)

14 (33.33)

Slight impro-
vement 1 (2.63) 1 (2.63)

11 
(26.19)

11 (26.19)

No change 0 (0) 0 (0) 1 (2.38) 1 (2.38)
Symptoms 
became 
worse

0 (0) 0 (0) 1 (2.38) 1 (2.38)

Table 4b. Overall comparative assessment of Pilex Forte 
tablets with local application of Pilex Ointment in fissure-
in-ano group

Scale 
Pilex Forte N (%)  Standard of care 

N (%)
By pa-
tient

By investi-
gator

By pa-
tient

By inve-
stigator

Cured 16 (40) 20 (50) 1 (2.5) 1 (2.5)
Marked impro-
vement 20 (50) 17 (42.5) 5 (12.5) 6 (15)

Moderate im-
provement 3 (7.5) 1 (2.5) 22 (55) 21 (52.5)

Slight improve-
ment 1 (2.5) 2 (5) 12 (30) 12 (30)

No change 0 (0) 0 (0) 0 (0) 0 (0)
Symptoms be-
came worse 0 (0) 0 (0) 0 (0) 0 (0)
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In Haemorrhoid group; who received Pilex tab-
lets along with local application of Pilex Ointment, 13 
(34.32%) patients out of 38 patients were completely 
symptom free at the end of 4 week as compared to only 
04 (9.52%) patients out of 42 patients who received stan-
dard of care alone. 

In Fissure-in-ano group; who received Pilex tablets 
along with local application of Pilex Ointment, 16 (40%) 
patients out of 40 patients were completely symptom free 
at the end of 4 week as compared to only 01 (2.5%) patients 
out of 40 patients who received standard of care alone. 

Fig. 6. Overall effect of Pilex Forte tablets with local 
application of Pilex Ointment in haemorrhoids Group

Fig. 7. Overall effect of Pilex Forte tablets with local 
application of Pilex Ointment in fissure-in-ano group

Discussion
Anorectal disorders are a common reason for visits to 
both primary care physicians and gastroenterologists/
surgeons. These disorders are varied and include benign 
conditions such as haemorrhoids to more serious con-
ditions such as malignancy; thus, it is important for the 
clinician to be familiar with these disorders as well and 
know how to obtain an appropriate history and con-
duct physical examination. Some of the most common 
anorectal disorders, including haemorrhoids are anal 
fissures, fecal incontinence (FI), proctalgia fugax, exces-
sive perineal descent, and pruritus ani.

Pilex Forte tablet and Pilex Ointment for local ap-
plication is specially formulated for the treatment of 
various anorectal conditions like Haemorrhoids and fis-
sure–in-ano.

The laxative property of Pilex Forte tablet corrects 
chronic constipation associated with haemorrhoids. 
The therapeutic effects of various ingredients in Pilex 
Ointment are also stated to be anti-inflammatory, lax-

ative and styptic. Pilex Forte tablet contains ingredients 
such as Balsamodendron mukul (Purified), Shilajeet (Pu-
rified), Melia azadirachta, Berberis aristata, Emblica of-
ficinalis, Terminalia chebula, Terminalia belerica, Cassia 
fistula, Bauhinia variegata, Mesua férrea with the follow-
ing pharmacological actions which might possibly be 
responsible for their synergistic action in bringing about 
significant clinical improvement in both haemorrhoidal 
and fissure-in-ano group as appreciated in the present 
study. The individual herbal actives and its actions with 
few anecdotal references are detailed as follows,

Balsamodendron mukul (Syn. Commiphora mukul)
The guggulusterone fraction of gum Guggul exhibited 
anti-inflammatory activity in the models of acute in-
flammation, which was comparable to approximately 
one-fifth that of hydrocortisone and equal to phenylbu-
tazone and ibuprofen.16

Shilajeet (Purified)
Shilajit (Purified) have been used as anti-inflammatory 
agents for ages. There are reported results of clinical use 
of Shilajeet(Purified) in diabetes, fever, anemia, anorex-
ia, spasmodic pain, obesity, abdominal disorders, and 
skin diseases. It also has cardiotonic activities.17-18

Melia azadirachta (Syn. Azadirachta indica)
The leaf & bark has antimicrobial, antifungal, anthel-
mintic, insecticidal, antiviral, antipyretic, anti-inflam-
matory activities. The same is used in inflammatory 
gum diseases, boils, sores, measles, small pox, and other 
cutaneous infections.19-20

Berberis aristata
The extract has bitter, cholagogue, antidiarrhoeal, sto-
machic, laxative, antipyretic, antiseptic activities. The 
same also has anti-inflammatory, hypotensive, and an-
tiamoebic activities.21 The decoction is used for gastric 
disorders, piles, and other allied complaints. It gives 
good relief in senile pruritus. It has laxative activity too 
that is helpful in managing haemorrhoids.22 

Emblica officinalis
It has antiviral, antibacterial and antiallergy activities. It 
is rich in phenols. Aqueous extract showed antibacterial 
activity against S. aureus.23 Its varied therapeutic activity 
leads its use in viral hepatitis, premature atherosclerosis, 
and managing anemia, pimples, fistula etc.24

Terminalia chebula
It has shown antibacterial, antifungal activity against 
number of dermatophytes, and improves the immunity 
to protect from viral growth and infections. Additional 
antispasmodic and potent wound healing activity by im-
proved rates of contraction and decreased period of ep-
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ithelialization were also established. Purgative action of 
Terminalia chebula is also noted. It’s widely prescribed 
in constipation, ulcer, gastroenteritis, cough, haemor-
rhoids and other skin diseases.25 

Terminalia belerica
It shows hepatoprotective action against other common 
hepatotoxic agents.26 It shows gastroprotective, laxative 
activity being one of the ingredients of Triphala.27

Cassia fistula
In traditional medicines, the same is used in haemate-
mesis, pruritus, leucoderma, and diabetes and other 
commonly dermatological infestations, inflammato-
ry disorders, and constipation.28 C. fistula pod infusion 
could be safely utilized as laxative drugs and as a substi-
tute for the official Senna.29 

Bauhinia variegata
It’s widely used in constipation as laxative, antibacte-
rial and blood purifier activities, antioxidant activity 
and tumours, anti-tumour property and hepatoprotec-
tive activity.31 

Mesua ferrea
Mesua ferrea have potent broad-spectrum antimicrobi-
al actions and prevent secondary microbial infections.32 

It also have astringent and styptic actions that are useful 
in bleeding piles.33

Pilex Ointment and its pharmacology
Pilex Ointment is a herbo-mineral formulation consisting 
extracts of Mimosa pudica, Eclipta alba, Vitex negundo, 
Calendula officinalis, Mimosa pudica, Eclipta alba, Vitex 
negundo, Calendula officinalis, Cinnamomum camphora, 
Tankana, Yashada bhasma which have anti-inflammato-
ry, analgesic, wound healing, membrane stabilizing, an-
ti-microbial and antioxidant actions. Synergistic actions 
of these potent herbs might possibly bring about localized 
reduction of varicosities of venous plexus in common 
ano-rectal conditions like haemorrhoids and fissure-in-
ano. The individual herbal actives and its actions with few 
anecdotal references are detailed as follows,

Mimosa pudica
Mimosa pudica has astringent and styptic actions that 
are useful in bleeding piles.34

Eclipta alba
Eclipta alba has anti-inflammatory and analgesic activi-
ties.35 These actions are mediated via prostaglandin syn-
thesis inhibition and cell membrane stabilizing activities.

Vitex nigundo
This has potent broad-spectrum antimicrobial action; 
and prevents secondary microbial infections.36 This also 

has potent analgesic37, significant and directly dose-de-
pendent analgesic activity.38 Vitex negundo has strong 
antihistaminic activity, which helps to control associ-
ated itching and also membrane stabilizing and anti-
oxidant activities.38 Additionally, anti-inflammatory 
activity due to presence of triterpenoids and anti-hista-
mine activity were also evident.39 

Calendula officinalis
Calendula officinalis has anti-inflammatory and an-
algesic activities. Calendula officinalis accelerates the 
wound healing by the epithelial regeneration.40 Pilex 
Ointment improves the network of basal membrane 
collagenous substance, which leads to renormaliza-
tion of the capillary membranes resistance and sub-
sequently, it induces reduction in the hemorrhoidal 
mass of the dilated veins of hemorrhoidal plexus.40 

Calendula officinalis have potent free radical scaveng-
ing activities.41

Cinnamomum camphora
Cinnamomum camphora has analgesic activity. It re-
lieves or soothes pain by reducing the sensitivity of 
the brain or nervous system to pain.42 It accelerates 
wound-healing by epithelial regeneration and have po-
tent broad-spectrum antimicrobial actions and prevent 
secondary microbial infections.43 It also has potent free 
radical scavenging activities.44

Tankana
Tankana has potent broad-spectrum antimicrobial ac-
tions and prevent secondary microbial infections.45 

Yashada Bhasma
Yashada bhasma, have potent anti-inflammatory and 
analgesic actions. It accelerates wound-healing by epi-
thelial regeneration.46

Conclusion
Based on the results of the present clinical study, it was 
clearly evidential that Pilex Forte tablets along with the 
local application of Pilex Ointment showed significant 
clinical improvement with reduced clinical signs and 
symptoms in both Haemorrhoids and fissure-in-ano 
as compared to Standard of care alone. No serious or 
non-serious adverse events were reported or observed 
throughout the study period. It can be concluded that 
Pilex Forte tablet along with the local application of 
Pilex Ointment is safe and effective in the treatment 
of anorectal conditions like haemorrhoids and fissure-
in-ano. 
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ABSTRACT
Introduction. One of the reasons of obesity in university students might be mindful eating.
Aim. This study was performed to evaluate the relationship between mindful eating, body mass index (BMI) and physical ac-
tivity in nursing students. 
Material and methods. This cross-sectional study was conducted with 718 nursing students in a university in Turkey. “Personal 
Information Form” and “Mindful Eating Questionnaire (MEQ)” were used as data collection tools. 
Results. Statistically significant differences were found between some mean subscale and total scores of MEQ based on sex of 
the students, their state of exercising regularly, number of their meals, their state of having snacks, the type of bread they often 
consumed and the frequency of eating fast foods (p<0.05). A significant relationship was found between age and BMI of the 
students and their mean subscale and total scores of MEQ (p<0.05). 
Conclusion. The older the nursing students grew, the higher their level of mindful eating became. Sociodemographic charac-
teristics such as sex and presence of a person with obesity within the family affected subscales of their mindful eating. Mindful 
eating decreased as body mass index increased; and besides, mindful eating increased as physical activity increased. 
Keywords. appetite, mindful eating, obesity
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Introduction
Obesity is one of the chronic diseases that are quali-
fied among endemic diseases affecting every age group 
today. Obesity prevalence especially among universi-

ty students has been reported to be high due to several 
reasons.1,2 In the prevalence study by Peltzer et al. which 
was performed to determine obesity level among uni-
versity students in 22 different countries, 18.9 % of the 
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male students were overweight, 5.8 % of them were in-
dividuals with obesity and 14.1 % of the female students 
were overweight and 5.2 % of them were individuals 
with obesity.2 Basu et al.  reported in the study conduct-
ed with 278 university students that 28% of them were 
individuals with obesity and 20 % were overweight.1 
Obesity is the etiological factor in the origin of many 
diseases such as cardiovascular diseases, Type II dia-
betes, metabolic syndrome and cancer.3 Therefore, in-
terventions have great importance in the prevention of 
university students from obesity.  

Most studies conducted to prevent the obesity 
among university students were generally performed to 
identify wrong dietary behaviors, promote healthy di-
etary behaviors and physical activity.4,5 However, only 
interventions may not be enough for obesity since 
young adulthood period is now evaluated in the scope 
of adolescence period and these children should cope 
with the psychological and hormonal problems of ad-
olescence period. In addition, having a dormitory life 
away from the family may negatively affect healthy di-
etary behaviors of the students materially and morally.4

The significant point of healthy nutrition is the gen-
eration of nutritional awareness. Nutritional awareness 
brings along mindful eating. Mindful eating is defined as 
“paying attention to an eating experience with all of our 
senses (seeing, tasting, hearing, smelling, feeling); wit-
nessing the emotional and physical responses that take 
place before, during and after the eating experience. 
Mindful eating is a type of eating that requires focusing 
on the food to be consumed by noticing what, how and 
why the individual eats, by having a hunger-satiety aware-
ness, by realizing his/her eating behaviours and without 
being affected from environmental factors.6,7 Fundamen-
tally, mindful eating involves eating slowly and without 
distraction,  listening to physical hunger cues and eating 
only until you’re full, distinguishing between real hunger 
and non-hunger triggers for eating, engaging your senses 
by noticing colors/smells/sounds/textures/flavors, learn-
ing to cope with guilt and anxiety about food, eating to 
maintain overall health and well-being, noticing the ef-
fects food has on your feelings and figure, and appreciat-
ing the food. These things allow you to replace automatic 
thoughts and reactions with more conscious, healthier re-
sponses. Mindful eating is a technique that helps you gain 
control over your eating habits. Mindful eating has been 
shown to promote weight loss, reduce overeating, and 
help person feel better.8,9 

Aim
This study was performed to evaluate the association 
between mindful eating, body mass index (BMI) and 
physical activity in university students.  In line with this 
purpose, this research will contribute to the literature 
on the following issues: (1) Estimation of the relation-

ship between mindful eating and the physical activi-
ty can contributes to the decrease in obesity. (2) If the 
nurses are knowledgeable enough about mindful eating, 
they could advise people about the mindful eating both 
in clinics and social environments. The questions of this 
study areas follows:
1.	 Are there differences in mindful eating levels based 

on sex, family history of obesity, regular exercise, 
number of meals, snacks, balanced diet, type of bread 
consumed, frequency of fast food consumption?

2.	 Are there correlations between mindful eating 
scores, age and BMI?

Material and methods
Setting and sample
This cross-sectional study was carried out in a universi-
ty in the Western Black Sea Region of Turkey. The study 
was conducted with nursing students due to their roles 
of health education and public awareness.The World 
Health Organization (WHO), on the other hand, defines 
10-19 years as adolescence, 15-24 years as youth, and 10-
24 years as young people, but considers these age groups 
within adolescent health.10 The Healthy People Report has 
stated that the adolescence period extends up to the age 
of 25.11 Our study was carried out on nursing students be-
tween the ages of 18-25 in adolescence. The universe of 
the study was composed of 944 nursing students in 2017-
2018 academic years. The study was performed on whole 
universe without choosing a sample. The sample of the 
study included 718 nursing students who agreed to par-
ticipate in the study during assigned dates (76.0% of the 
universe was reached). The inclusion criteria of the study 
are being a student in the departments of health, and a 
volunteer to participate in the study. The exclusion crite-
ria of the study are not being a student in the departments 
of health and a volunteer to participate in the study.

In this study, 70.2% students were females, 29.8% 
were males, 55.4% were within the age of 21-25, 49.3% 
were within the weight of 60-90 kg, 77.9% were within 
the height of 160-180 cm, 3.5% had a problem with obe-
sity, 15% were overweight, 72% were normal and 9.5% 
were underweight.

Data collection tools
The data were collected by “Personal Information Form” 
and “Mindful Eating Questionnaire (MEQ-30)”. 
Personal Information Form: This was a questionnaire 
form including open and close-ended questions pre-
pared in accordance with the literature and expert opin-
ions to identify the factors affecting sociodemographic 
characteristics and obesity.6,7 

Mindful Eating Questionnaire (MEQ-30): Five 
items were taken from Mindful Eating Questionnaire 
(MEQ-28), and the remaining items were adapted from 
the same scale again; and the new scale was generated 
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with a total of 30 questions. When Likert-type scales are 
used in the studies, the number of options is generally 
five. For that reason, a 5-Likert type scale was used in 
the new version (1: never, 2: rarely, 3: sometimes, 4: of-
ten, 5: always). The subscales of the scale was classified 
into seven factors which were “Disinhibition”, “Emo-
tional Eating”, “Eating Control”, “Distraction”, “Eating 
Discipline”, “Awareness and Interference”.9

Data collection
The study was conducted by the researchers between 
03.01.2018-05.31.2018. The students were informed about 
the aim of the study in the classes at the arranged hours, 
and they were asked to participate in the study. Participa-
tion was on voluntary basis. Questionnaires were handed 
out to the students and they were asked to fill it out after 
they were informed briefly during the study.

Ethical considerations
An ethics committee approval and institutional authori-
zation were obtained from Zonguldak Bülent Ecevit Uni-
versity Human Research Ethics Committee to conduct 
the study. The required written authorization was also ob-
tained to use “Mindful eating questionnaire (MEQ-30). 

Data assessment
Statistical Package for the Social Sciences 22.0 was used 
for statistical assessment. The normality of the data was 
assessed by Kolmogorow Smirnov test. In descriptive 
statistics, numerical data were expressed by mean ± 
standard deviation (minimum-maximum) and categor-
ical data were expressed as numbers and percentages. 
Since parametric test assumptions could not be pro-
vided for numerical variables, Mann-Whitney U and 
Kruskal Wallis tests were used to compare both groups. 
Tukey test was used to determine where the difference 
originates in multiple comparisons. Correlation was as-
sessed by Spearmen rho’s test. The results were analyzed 
within a confidence interval of 95% and p<0.05 was con-
sidered as statistically significant.

Results
In this study, 64.5% had an irregular eating habit, 53.5% 
were eating a fixed menu at lunch, 58.8% were eating a 
fixed menu at dinner, 34.8% were eating candies, choc-
olates, etc. from canteen and 69.8% were often eating 
white bread. 23% students were smoking, 15.3% were 
consuming alcoholic drinks, 86.2% were eating fast-
food and 64,8% were consuming sugar. Moreover, 

Table 1. Comparison of mean scores from subscales of mindful eating questionnaire based on descriptive characteristics and 
physical activities (n=718)

Mindful eating 
questionnaire 

subscales

Characteristics
Sex Familial history of obesity Regular exercise

Female Male Yes No Yes No
Disinhibition
Mean±SD
(min-max)

15.66 ± 3.86
(5-25)

15.53 ±11.12
(8-25)

15.29 ± 3.78
(5-25)

15.68 ± 3.75
(8-25)

16.19 ± 4.39
(5-25)

15.42 ± 3.48
(5- 25)

U: -0.532; p: 0.594 U: -0.960; p: 0.908 U: 2.416; p: 0.001
Emotionaleating
Mean±SD
(min-max)

15.00 ± 4.55
(5-25)

15.90 ± 11.12
(5-25)

15.50 ± 4.43
(5-25)

15.23 ± 4.58
(5-25)

15.8 ± 4.81
(5-25)

15.07 ± 4.45
(5-25)

U: -2.101; p: 0.036 U: 0.572; p: 0.692 U: 1.982; p: 0.110
Eatingcontrol
Mean±SD
(min-max)

13.87 ± 3.13
(4-20)

13.13 ± 11.12
(6-20)

12.90 ± 3.01
(4-20)

13.78 ± 3.06
(6-20)

13.50 ± 3.14
(6-20)

13.70 ± 3.04
(4-20)

U: -3.040; p: 0.002 U: -2.705; p: 0.859 U: -0.786; p: 0.433
Distraction
Mean±SD
(min-max)

15.18 ± 2.31
(8-24)

15.34 ± 11.12
(8-24)

15.16 ± 2.32
(8-24)

15.24 ± 2.33
(8-24)

15.17 ± 2.47
(9-23)

15.25 ± 2.27
(8-24)

U: -0.744; p:0.457 U: -0.333; p: 0.713 U: -0.408; p: 0.100
Eatingdiscipline
Mean±SD
(min-max)

11.34 ± 2.95
(4-20)

11.53 ± 11.12
(4-19)

11.37±3.30
(4-20)

11.40 ± 2.90
(4-19)

12.00 ± 3.39
(4-20)

11.18 ± 2.76
(4-19)

U: -0.752; p: 0.452 U:-0.102; p: 0.060 U:3.276; p: 0.003
Awareness
Mean±SD
(min-max)

14.73 ± 2.56
(8-22)

14.03 ± 11.12
(8-20)

14.52 ± 2.20
(8-22)

14.52 ± 2.61
(8-20)

14.86 ± 2.61
(9-22)

6.68 ± 1.76
(2-10)

U: -3.301; p: 0.001 U: 0.010; p: 0.034 U: 2.141; p: 0.964
Interference
Mean±SD
(min-max)

6.73 ± 11.12
(2-10)

6.62 ± 11.12
(2-10)

6.56 ± 1.94
(2-10)

6.72 ± 1.84
(2-10)

6.75 ± 2.09
(2-10)

6.68 ± 1.76
(2-10)

U: -0.752; p: 0.452 U: -0.808; p: 0.386 U: 0.459; p: 0.001
Total
Mean±SD
(min-max)

92.54 ± 11.12
(57-123)

92.10 ± 10.39
(66-131)

91.34 ± 10.01
(60-117)

92.59 ± 11.04
(57-131)

94.33 ± 12.02
(60-131)

91.73 ± 10.40
(57-123)

U: -0.542; p: 0.588 U: 0.808; p: 0.386 U: 2.826; p: 0.011
U:Mann Whithey U test. 
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73,7% of the students were not exercising regularly and 
14.5% had a familial history of obesity.

Table 2. Correlation between mindful eating scores, age 
and body mass index in students who included in the 
study (n=718)

Mindful eating 
questionnaire

Age Body Mass Index
r p r p

Disinhibition 0.075 0.045 -0.094 0.012
Emotional eating 0.124 0.001 -.106 0.004
Eating control 0.028 0.452 -0.171 <0.001
Distraction 0.068 0.070 0.033 0.378
Eating discipline 0.021 0.569 0.078 0.037
Awareness -.033 0.372 -0.031 0.400
Interference 0.67 0.71 -1.111 0.003
Total score -0.175 <0.001 0.074 0.048

The lowest mean score was obtained from interfer-
ence factor (6.70±1.85), eating discipline (11.40±2.96), 
eating control (13.65±3.06) and awareness (14.52±2.55), 
respectively. It was seen that the lowest score obtained 
by the students from MEQ-30 was 57, and the highest 
score was 131.

Statistically significant differences were found be-
tween their scores of emotional eating, eating control, 
and awareness subscales based on the sex (p<0.05). In 
this study, awareness of males was found to be higher in 
emotional eating, eating control and awareness than the 

females. Statistically significant differences were found 
between the scores in awareness subscale based on the fa-
milial history of obesity (p<0.05). Emotional eating and 
eating control awareness of the students who had a fa-
milial history of obesity were low. Statistically significant 
differences were found between their subscale scores of 
disinhibition, eating discipline and interference, and their 
score of total scale based on their physical activity char-
acteristics (p<0.05). Eating discipline, interference and 
mindful eating in general were found to be high among 
the students who were exercising regularly (Table 1).

A positive correlation was found between ages and 
disinhibition, emotional eating subscales. A negative 
and significant correlation was found between age and 
total MEQ-30 score (p<0.05). As the age of the students 
became older, their emotional eating increased, but not 
their eating awareness. A negative and significant cor-
relation was found between BMI and disinhibition, 
emotional eating, eating control; and a positive correla-
tion was found between BMI and eating discipline, to-
tal MEQ-30 score (p<0.05). As the BMI of the students 
increased, eating discipline and eating awareness raised 
but not their disinhibition, emotional eating, eating 
control (Table 2).

Significant differences were found between their 
subscale scores of eating discipline based on the num-
ber of their meals and emotional eating according to 

Table 3. Comparison of mean scores of students from Mindful Eating Questionnaire based on their eating habits (n=718)
Mindful eating 
questionnaire 

subscales

Characteristics

Number of meals Snacks Balanced diet
1 2 3 Yes No Yes No

Disinhibition
Mean±SD
(min-max)

16.68 ± 4.60
(8-25)

15.79 ± 3.63
(5-25)

15.44 ± 3.78
(5-25)

15.63 ± 3.79
(5-25)

15.61 ± 3.72
(5-25)

16.35 ± 3.75
(5-25)

15.37 ± 3.73
(5-25)

KW: 0.345; p: 0.238 U: 0.040; p: 0.343 U: -3.392; p: 0.001
Emotional eating
Mean±SD
(min-max)

16.16 ± 4.52
(9-25)

15.30 ±4.68
(5-25)

15.19 ±4.48
(5-25)

15.35 ±4.31
(5-25)

15.19 ± 4.79
(5-25)

16.23 ± 4.45
(5-25)

14.94 ± 4.55
(5-25)

KW: 0.832; p: 0.713 U: 0.460; p: 0.030 U: -3.253; p: 0.001
Eating control
Mean±SD
(min-max)

13.32 ± 2.89
(8-20)

13.55 ±2.97
(6-20)

13.74 ±3.14
(4-20)

13.72 ±3.09
(4-20)

13.58 ± 3.04
(4-20)

14.01 ± 3.15
(4-20)

13.53 ± 3.03
(4-20)

KW: 0.892; p: 0.687 U: 0.586; p: 0.921 U: -1,711; p: 0.087
Distraction
Mean±SD
(min-max)

15.12 ± 2.55
(12-24)

15.05 ±2.39
(8-24)

15.36 ±2.26
(8-22)

15.22 ±2.30
(9-24)

15.23 ± 2.35
(8-23)

15.18 ± 2.13
(10-22)

15.24 ± 2.39
(8-24)

KW: 0.322; p: 0.124 U: -0.066; p: 0.770 U: -0.232; p: 0.816
Eating discipline
Mean±SD
(min-max)

10.32 ± 3.35
(4-16)

11.15 ± 2.97
(4-20)

11.64±2.91
(4-19)

11.58±2.95
(4-20)

11.22 ± 2.97
(4-20)

12.27 ± 3.16
(4-20)

11.10±2.84
(4-20)

KW: 0.752; p: 0.024 U: 1.640; p: 0.836 U: -4.761; p: <0.000
Awareness
Mean±SD
(min-max)

14.04 ± 2.93
(8-18)

14.54 ±2.42
(9-22)

14.54±2.62
(8-22)

14.69±2.66
(8-22)

14.36 ± 2.44
(8-22)

15.05 ± 2.57
(10-22)

14.34±2.53
(8-22)

KW: 0.432; p: 0.818 U: 1.697; p: 0.093 U: -2.864; p: 0.004
Interference
Mean±SD
(min-max)

6.84 ± 1.97
(2-10)

6.75 ± 1.80
(2-10)

6.65 ± 1.89
(2-10)

6.69 ± 1.88
(2-10)

6.70 ± 1.82
(2-10)

7.01 ± 2.03
(2-10)

6.59 ± 1.78
(2-10)

KW: 0.982; p: 0.737 U: -0.068; p: 0.538 U: -2.960; p: 0.003
Total 
Mean±SD
(min-max)

92.48 ± 11.78
(66-112)

92.16 ± 
10.53 

(63-122)

92.58 ± 11.13
(57-131)

92.90 ±10.95
(57-131)

91.93 ± 
10.85

(60-123)

96.13 ± 
11.42

(60-131)

91.16 ± 
10.44

(57-123)
KW: 0.633; p: 0.954 U: 1.189; p: 0.751 U: -5.450; p: 0.001

U: Mann Whitney U test., KW: Kruskall Wallis test.
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Table 4. Comparison of mean scores of students from mindful eating subscales  based on the products consumed (n=718)
Mindful eating 
questionnaire 

subscales

Characteristics

Type of bread often consumed Frequency of fastfood consumption
White 
bread

Wheat, 
rye, oat
bread

Whole 
wheat-
bread

I do not 
eat bread

Other I do not 
consume

Every-
day

Once 
every 
three 
days

Once a 
week

Once a 
month

Disinhibition
Mean±SD
(min-max)

15.41
± 3.79
(5-25)

16.18
± 3.31
(6-24)

15.79
± 3.24
(9-24)

16.28
± 4.08
(8-24)

16.70
± 5.16
(9-24)

16.36
± 3.52
(9-24)

15.91
± 4.31
(6-25)

15.30
± 3.90
(6-25)

15.21
± 3.62
(5-24)

15.94
± 3.66
(9-25)

KW: 1.578; p: 0.178 KW: 2.319; p: 0.056
Emotional eating
Mean±SD
(min-max)

14.94
± 4.47
(5-25)

16.03
± 4.46
(5-25)

15.91
± 4.48
(5-25)

16.08
± 5.09
(5-25)

16.40
± 4.62
(9-23)

16.42
± 4.64
(5-25)

15.46
± 4.89
(5-25)

14.96
± 4.40
(5-25)

14.87
± 4.73
(5-25)

15.37
± 4.20
(5-25)

KW: 2.174; p: 0.070 KW: 2.225; p: 0.065
Eating control
Mean±SD
(min-max)

13.59
± 3.02
(4-20)

13.44
± 2.97
(7-20)

13.72
± 3.12
(8-20)

14.23
± 3.49
(4-20)

13.00
± 2.26
(10-17)

13.56
± 2.70
(7-20)

14.40
± 3.07
(7-20)

13.35
± 2.90
(4-20)

13.67
± 3.22
(4-20)

13.66
± 3.15
(7-20)

KW: 0.887; p: 0.471 KW: 1.303; p: 0.267
Distraction
Mean±SD
(min-max)

15.23
± 2.32
(8-24)

15.21
± 2.19
(10-19)

15.20
± 2.35
(10-20)

1.45
± 2.54
(9-21)

13.90
± 1.37
(11-15)

15.01
± 2.36
(8-20)

14.67
± 2.55
(9-21)

15.07
± 2.29
(8-21)

15.20
± 2.20
(9-23)

15.73
± 2.36
(10-24)

KW: 0.982; p: 0.416 KW: 3.348; p: 0.010
Eating discipline
Mean±SD
(min-max)

11.23
± 2.99
(4-20)

12.36
± 2.59
(6-20)

12.01
± 2.89
(7-18)

11.30
± 2.89
(6-20)

9.80
± 3.45
(4-16)

11.66
± 3.12
(5-20)

9.96
± 2.91
(4-17)

11.14
± 2.92
(4-18)

11.37
± 2.80
(5-19)

12.01
± 2.97
(4-20)

KW: 3.641; p: 0.006 KW: 6.132; p: 0.001
Awareness
Mean±SD
(min-max)

14.22
± 2.47
(8-22)

14.98
± 2.64
(10-21)

14.88
± 2.63
(10-22)

15.73
± 2.61
(11-22)

15.10
± 1.91
(12-18)

15.06
± 3.07
(9-22)

14.48
± 2.44
(10-19)

14.48
± 2.79
(8-21)

14.34
± 2.43
(8-21)

14.52
± 2.21
(8-20)

KW: 6.996; p: 0.001  KW: 1.365; p:0.244
Interference
Mean±SD
(min-max)

6.62
± 1.83
(2-10)

6.78
± 1.97
(2-10)

6.79
± 2.01
(2-10)

7.02
± 1.65
(2-10)

6.90
± 2.46
(2-10)

7.31
± 1.77
(2-10)

6.62 
± 2.01 
(2-10)

6.34
± 1.90
(2-10)

6.57
± 1.68
(2-10)

6.87
± 1.94
(2-10)

KW: 0.861; p:0.487 KW: 4.753; p:0.001
Total 
Mean±SD
(min-max)

91.28
± 1.051
(57-122)

95.01
± 10.27
(73-122)

94.33
± 11.06
(74-129)

96.12
± 12.51
(70-131)

91.80
± 12.18
(73-108)

95.40
± 10.86
(63-122)

91.54
± 10.52
(69-116)

90.67
± 10.48
(57-123)

91.27
± 10.97
(60-122)

94.13
± 10.87
(66-131)

KW: 5.019; p:0.001 KW: 4.673; p:0.001

KW: Kruskall Wallis test

the number of having snacks (p<0.05). Emotional eating 
awareness of the students with two and three snacks was 
found to be high (Table 3).

Significant differences were found between their 
eating discipline, awareness and total scores based on 
the type of bread they often consumed (p<0.05). Signifi-
cant differences were found between their disinhibition, 
emotional eating, distraction, eating discipline, interfer-
ence and total scores based on eating fast food (p<0.05). 
Mindful eating levels were high among the students not 
consuming white bread and fast food (Table 4).

Discussion
Discussion of MEQ-30 scores based on descriptive char-
acteristics 
Mindful eating is a type of eating that requires focus-
ing on the food to be consumed by noticing what, how 
and why the individual eats, by having a hunger-sati-

ety awareness, by realizing his/her eating behaviors 
and without being affected from environmental fac-
tors.6,7 Today, the incidence of the studies on mindful 
eating is increasing. Today, the studies on mindful eat-
ing has been increasing. As this issue, associated with 
what, how much and how is eaten, raises an awareness 
for food intake, the individual can enable his/her weight 
management. Mindful eating of the individuals can be 
enhanced especially at the end of interventions/train-
ings/therapies, and weight loss can be managed among 
the individuals with weight and obesity.7,13 In this study, 
15% of the students were overweight, 3.5% had a prob-
lem with obesity and their mindful eating was at a mod-
erate level.
Gaspar et al. indicated that mindful eating was low 
among the adolescents, and males were less successful 
than the females in managing themselves about eating.14 

Females can limit themselves while eating since they 
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care for their physical appearance during adolescence 
period.15 However, women had a high tendency for 
emotional eating due to the physiological and psycho-
logical needs brought by menstruation cycle.16 In addi-
tion, control mechanisms of the women are interrupted 
under stress and it might become difficult for them to 
cope with the situation, and thus, eating control might 
not be managed.17 In this study, awareness of males was 
found to be higher in emotional eating, eating control 
and awareness than the females at minimal level.

When the relationship between the age of the stu-
dents and MEQ-30 was examined, a positive and signif-
icant correlation was found between disinhibition and 
emotional eating subscales and a negative and signifi-
cant correlation between total scores from MEQ-30. The 
students could limit themselves in eating, and as their 
age increased, they were aware of the fact that seeking 
solution in eating was wrong under stress. However, 
when the other subscales were considered, their mind-
ful eating decreased in general with increasing age due 
to their lack of knowledge level regarding healthy nu-
trition. In a study performed on university students, 
obesity risk was higher among the ones who had wrong 
dietary habits.5 Yet, obesity risk was reported to be low 
among the individuals who had a high level of mind-
ful eating due to the fewer incidences of wrong dietary 
habits.18 In this study, the scores of disinhibition, emo-
tional eating, eating control and interference subscales 
decreased with the increase in body mass index values 
of the students. In other words, students with a high 
body mass index could not limit themselves in eating; 
they could not understand the difference between hun-
ger and satiety and exhibited engorgement behaviors. 
Similarly, in the study performed with 2755 university 
students by Moor et al., a negative correlation was re-
ported between body mass index values of the students 
and their disinhibition and emotional eating scores.19 In 
addition, the students with a high body mass index got a 
higher total and eating discipline scoresin this study. At 
this point, the students with a high body mass index had 
the knowledge of a decent diet plan and ideal amount of 
food for consumption in order to have a good body im-
age, and their mindful eating level was high.

Aktaş et al.  emphasized that students, who had a 
familial history of obesity, were under 1.27 times more 
risk for being overweight and for being an individual 
with obesity compared to the ones who did not.20 Stud-
ies generally investigate the relationship between being 
an individual with obesity and familial history of obe-
sity. However, no study was found in the literature that 
investigates mindful eating levels of the ones who had a 
person with obesity in their families. In this study, emo-
tional eating and eating control awareness of the stu-
dents who had a familial history of obesity were low. It 
was associated with the fact that families were role mod-

els for their children in eating as well as in all issues. 
Especially children who had someone in their families 
with obesity were considered to observe their eating be-
haviors and habits and learn about them, and put into 
practice.21 This can be interpreted as awareness is low 
among the children of the parents who cannot discrim-
inate hunger/eating desire brought by stress and who 
cannot control their way and routine of eating.

Discussion of MEQ-30 scores based on the students’ 
state of physical activity
Previous studies have investigated the relationship be-
tween physical activity and eating behaviors/attitudes.5,15,22 

There is only a limited number of studies evaluating the 
effect of physical activity on mindful eating.17,21 Moor 
et al. reported that emotional eating behaviors of the 
university students decreased with the increase in the 
amount of their physical activity; but, it did not have any 
effect on mindful eating.19 Mason et al. stated that training 
for mindful eating was only effective when given along 
with physical exercise and dietary education.23 As simi-
lar to the study by Moor et al. eating discipline, interfer-
ence and mindful eating in general were found to be high 
among the students exercising regularly in this study.19 

They made a lot of efforts in order to manage their weight 
and have a good body image. At this point, mindful eat-
ing is performed with physical exercise and there is a re-
lationship between mindful eating and physical exercise 
as also indicated in the study by Mason et al.23

Discussion of MEQ-30 scores based on eating habits of 
the students and the products they consumed
Risky behaviors which are hormonal and associated 
with psychological reasons are exhibited during adoles-
cence period. Habits regarding eating are shown among 
these risky behaviors.24 However, one of the most import-
ant criteria of mindful eating is regular diet, eating hab-
its and eating discipline.12 In the study by Tözün et al., it 
was found that 33.9% of the university students skipped a 
meal, ate less than three main meals per day and did not 
have snacks regularly.5 Similarly, it was found in this study 
that the students did not have regular meals, skipped a 
meal and did not have snacks. When we examined the 
effects of the data regarding the balanced diet and their 
meals on the eating awareness, the students who had two 
and three main meals had higher subscale scores of eat-
ing discipline. In other words, the students with a regu-
lar number of main meals made their eating plans truly 
and had a mindful eating habit. However, whether stu-
dents had regular meals or not did not have an effect on 
mindful eating. The reason was thought to be that stu-
dents had difficulty in organizing meal hours due to the 
pace of school and courses and that did not have an effect 
on mindful eating. A significant correlation was found 
between the state of having snacks and emotional eat-
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ing subscale of MEQ-30. Having snacks helps to strug-
gle with insulin resistance, keeps blood glucose level at a 
specific level and thus, hunger is not experienced.25 How-
ever, stress may lead to the emergence of desire for eating 
with the loss of hunger and satiety awareness.26,27 Emo-
tional eating awareness of the students who were having 
two and three snacks was found to be high in the study. 
The reason was thought to be the absence of blood glu-
cose fluctuations.  

Mindful eating level of the students with a balanced 
diet was found to be high in accordance with their sub-
scale scores of disinhibition, emotional eating, eating 
discipline, awareness and interference and with their to-
tal score in general. Their high level of knowledge about 
diet, their ability to understand the difference between 
hunger/satiety and their awareness for focusing on the 
meal are the indicators of their balanced diet. Therefore, 
high level of mindful eating is an expected condition 
among the students with a balanced diet.

In the study performed with 1578 university stu-
dents by Wright et al., it was reported that 40% of the 
students avoided to eat fatty foods such as fast food 
which caused obesity.28 In the study by Altun and 
Kutlu, the students stated that they were consuming 
carbohydrates and fatty foods more although they 
knew protein group foods were more beneficial for 
health.15 It was observed in this study that the con-
sumption of fast food, white bread and sugary foods 
was also found to be high.

In the study by Tözün et al., it was found that 74.3% 
of the students consumed white bread and 69.8% in 
this current study.5 Intensive course program and rap-
id pace of time were considered as the potential reasons. 
However, the consumption of white bread and fast food 
which have high glycemic index affect carbohydrate 
mechanism and it can be the cause and inducer of many 
diseases by leading to insulin resistance.29 In this study, 
mindful eating levels were high among the students who 
were not consuming white bread and fast food; in oth-
er words, they were aware that consumption of high 
amount of carbohydrates was wrong.

Limitations and strengths
The only limitation of thes tudy is that the sample con-
sists of the nursing students. The results of the study 
may not be open to generalization. There may be differ-
ent applications in other departments such as medicine, 
dentist, pharmacy. The strength of this study is the sam-
ple size. The sample of the study consisted of 718 nurs-
ing students (76.0%of the universe was reached).

Conclusions
Mindful eating level increased as age increased 
among the nursing students in university. Sociode-
mographic characteristics such as sex and presence 

of a person with obesity in the family may affect sub-
scales of mindful eating. Based on BMI, states of 
being overweight and obese were led by the lack of 
mindful eating and physical activity. Mindful eating 
level decreased as BMI increased; and besides, mind-
ful eating level increased with physical activity. Based 
on these conclusions, it is suggested in this study that 
nutritional awareness be raised from childhood, the 
students with high BMI be identified, trainings be or-
ganized to make the students alter their dietary at-
titudes, projects be organized for healthy weight 
loss and for the promotion of physical activity with 
the partnership of Diabetes and Obesity Center and 
School of Physical Education in university in order to 
develop mindful eating.

Clinical implications
	– Mindful eating level increased with the age among 

the nursing students in the university.
	– Estimation of the relationship between mindful 

eating and the physical activity contributes to the 
decrease in obesity.

	– If the nurses have the enough knowledge level about 
mindful eating, they could advise people about the 
mindful eating both in clinics and social environ-
ments.
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ABSTRACT
Introduction. Coronavirus disease 2019 (COVID-19) was first observed in China in Wuhan city, Hubei province in December, 
2019, and specified as a pandemic by the World Health Organization (WHO). COVID-19 is caused by Severe Acute Respiratory 
Syndrome Coronavirus 2 (SARSCoV2).
Aim. The aim of this article is to discuss epidemiology of thromboembolic complication in COVID-19.
Material and methods. This article is a review done in regards to discuss clinical features of the anticoagulation treatment in 
COVID-19.
Analysis of the literature. A review is discussed an anticoagulation treatment in 41 manuscripts. 
Conclusion. Most commonly  coagulation abnormalities in patient with COVID-19 is mild thrombocytopenia. Apart from their 
typical role in thrombosis and hemostasis, platelets mediate key aspects of immune and inflammatory.
Keywords. anticoagulation, coagulation abnormalities, COVID-19 
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Introduction
To date has been reported 193 097 950 cases, 4 146 985 
deaths and 175  532 906 recovered. The symptomatic 
phase manifests generally with fever, cough and myal-
gia to severe respiratory failure. The diagnosis is con-

firmed using reverse transcriptase PCR. Laboratory 
abnormalities usually include: leukocytosis, leukope-
nia (reported in 63% of patients), neutrophilia, hypoal-
buminemia, hyperglycemia and elevated liver enzymes, 
lactic dehydrogenase (LDH), C-reactive protein (CRP), 
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ferritin, creatinine kinase, troponin and myoglobin lev-
els. One of leading clinical features of the sever infec-
tion is a coagulopathy.1,2  Therefore, coagulation tests 
may be considered useful to discriminate severe cases 
of COVID‐19. The clinical presentation of COVID‐19‐
associated coagulopathy is organ dysfunction primar-
ily with high risk of venous thromboembolism., while 
hemorrhagic events are rarely seen.3 Excessive inflam-
mation, platelet activation, endothelial dysfunction, and 
stasis are at the root of thromboembolic complications 
in COVID-19.4 COVID-19 associated alterations of he-
mostasis is multifactorial. Endothelial dysfunction is 
triggered by increased levels of von Willebrand Factor; 
systemic inflammation, by Toll-like receptor activation; 
a procoagulatory state, by tissue factor pathway activa-
tion.5 Moreover, increased secretion of interleukins (IL-
1, IL-2, IL‐6, IL‐7, interferon‐γ inducible protein 10, 
MCP‐1, MIP1‐a), tumor necrosis factor (TNF)‐alpha 
and, granulocyte colony stimulating factor (G-CSF) may 
promote lymphocyte apoptosis by cytokine storm.6,7 
Complement activation is also thought to be heavily in-
volved in thrombosis by complex C5b-9, C3a and C5a.

Aim
We investigated the feasibility of an increase in research 
towards the better understanding of COVID-19.

Material and methods
All materials are based on data base such as PubMed, 
Science Direct and Medline. 

Analysis of the literature
Epidemiology of thromboembolic complication in 
COVID-19
In Middeldorp et al. analysis demonstrated high risk for 
venous thromboembolism (VTE) in hospitalized patient 
with COVID-19 including  intensive care units patient 
(ICU) on days to 2 March from 12 April 2020. Identi-
fied  199 patients because of COVID‐19. One patient 
was excluded because he was transferred to another. Of 
the remaining 198 patients, 148 (75%) were hospital-
ized after an emergency department visit, whereas 50 
(25%) were transferred from another hospital. Seventy‐
five patients (38%) were admitted to the ICU after being 
transferred from the ICU of another hospital (n=44), 
our general ward (n=20), or directly from the emergen-
cy department (n=11).  After 7 days 39 patients (20%) 
were diagnosed with VTE.8 Lodigiani et al. examined  
388 patient who were admitted to a university hospital 
in Milan between 13.02–10.04.2020.  Thromboembol-
ic events recognized in 7.7% (28 patient) half of them 
were diagnosed within 24 h of hospital admission [9]. 
In Cui et al study 81 patients with COVID-19 in ICU. 
VTE proved in 20 patient 25% (25%),  8 of patients with 
VTE died.10 Klok et al. confirmed VTE in 27% analyzed  

COVID-19 patient.11 In a Klok’ s cohort of 184 ICU 
patient with COVID-19 the cumulative incidence of 
large-vessel thrombotic events was dizzying 49%.12 On 
the basis of numerous studies it has been proven that the 
incidence of thromboembolic complication in patients 
with COVID-19  may be related to poor prognosis. In 
this article, we present the known and used markers in 
the diagnosis and monitoring of thromboembolic com-
plications in patients with COVID-19, whose knowl-
edge of the evolution in will allow to improve diagnosis, 
treatment, and thus the chances of health and survival 
of patients with the severe form of COVID-19.

Coagulation markers in VTE in patient with COVID-19 
disease
D-dimers as a the most common coagulation abnormal-
ity in COVID-19 
In VTE there is an increase in the concentration of D – 
dimers end product of fibrin degradation by plasmin. It 
is not a VTE specific marker, because its high levels are 
found in many diseases. The cut-off point is value 500 
ng/ml. Keep in mind that over 60 years of age the speci-
ficity and clinical utility of the D- dimer has increased.13 
D-dimer are sensitive (80–100%) for VTE. Therefore, 
normal levels rule out VTE. High level of D-dimer in 
COVID-19 patients associated with excess thrombin 
generation secondary to endothelial activation induced 
by the infectious,  hypoxemia and microthrombosis.14 

An elevated D-dimer found in up to 45% of COVID 
patients,  is  recognized as an independent risk factor 
for death.15-17 To Tang et al. research were  classified 183 
patients suffered from COVID-19. The changes in co-
agulation markers were followed from day 1 to day 14 
after admission at three‐day intervals. The non‐survi-
vors patients (n=21)  revealed significantly higher D‐di-
mer compared to survivors (n=162) on admission.  The 
study has shown that existence of DIC is common in 
deaths. abnormal coagulation results, especially mark-
edly elevated D‐dimer and FDP, may have the potential 
to guide therapy and evaluate prognosis.18 Al-Samkari 
based on an analysis of 400 patients stated that D-dimer 
>2500 ng/mL gives adjusted odds ratio for thrombosis, 
6.79.19 On the basis of tests performed in two French 
centers researchers  concluded that at admission, D-di-
mer < 1.0 µg/ml has an excellent negative predictive val-
ue for VTE whereas the risk of thromboembolic events 
is strikingly high in patients with D-dimer level ≥ 3.0 µg/
ml, which leads to the conclusion that anti-clotting pro-
phylaxis should be dependent on the level of D-dimers.20 

C-reactive protein (CRP)
In humans, CRP is a major acute phase protein whose 
concentration may increase more than 1,000-fold in se-
vere inflammatory states. Human CRP is a pentamer-
ic protein composed of five identical non-covalently 
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bound subunits of 206 amino acid residues with a mo-
lecular weight of ~23 kDa.21 The increase in inflam-
mation markers underlying the systemic vasculitic 
processes and the defects in the coagulation that cause 
most parenchymal lesions in vital organs. CRP is  an ear-
ly predictor for critically COVID-19.22 Cerebral venous 
thrombosis (CVT) is a unusually neurovascular emer-
gency that has been encountered in some COVID-19 
patients. Ming Tu et al. studies and 14 COVID-19 pa-
tients with CVT at the median age 43 years. The time 
taken from onset of COVID-19 symptoms to CVT di-
agnosis was a median of 7 days. A significant propor-
tion of patients had raised D-dimer (75.0%) and CRP 
levels (50.0%)  should be suspected in COVID-19 pa-
tients presenting with headache or seizures.23 Wang et 
al. judged 19 out of the 88 COVID-19 cases who have 
developed deep vein thrombosis (DVT). In addition, 
among the 18 patients who died, 5 were diagnosed with 
DVT. Most of these patients had no complaint of lower 
limb discomfort. The blood samples for these laboratory 
assays were collected on the day of admission and were 
reviewed every 3–5 days. CRP levels on admission had 
positive correlations with the severity of illness and esti-
mated 52.3-120.8mg/L.24

Fibrinogen
Fibrinogen is believed to play one of the key roles in the 
acute phase response caused by tissue damage. Follow-
ing injury, exposure of activating cell surfaces or matri-
ces activates coagulation and acute inflammation, which 
work together and lead to thrombin activation and con-
version of fibrinogen to fibrin. Fibrinogen known as fac-
tor 1 is a glycoprotein complex made in the liver.25 It has 
been proven in numerous studies on COVID-19 patients 
that high levels of fibrinogen positively correlate with 
VTE and the severe course of the disease.26 The effect of 
virus has been investigated in an in vitro model panel of 
genes that reveal a procoagulant effect has been reported 
to be highly expressed in COVID-19 infected mononu-
clear cells, including fibrinogen (FGB, FGG).27 As the dis-
ease recovers, fibrinogen return to normal range. Zoa et 
al. comparing the coagulation parameters of two groups 
of COVID-19 patients severe and mild. Changes in fac-
tors of coagulopathy in the severe group was higher than 
that in the mild group (100% vs. 66.1%). The Fibrinogen 
amount >7.0 g/L in 5.7% of the group of mild disease as 
compared to 19.1% with severe disease.28

Thrombocytes
Most commonly coagulation abnormalities in patient 
with COVID -19 is mild thrombocytopenia. Apart from 
their typical role in thrombosis and hemostasis, plate-
lets mediate key aspects of immune and inflammatory.29 

Express a broad array of receptors, Toll-like receptors 
(TLRs), C-type lectin receptors, and nucleotide-bind-

ing and oligomerization domain–like receptors.30 In 
early report from China thrombocytopenia occurred in 
only 12% cases.31 Thrombocytopenia is moderate due to 
presence of extramedullary megakaryocytes that con-
tinuously create platelets.32 The formation of platelets 
is also increased by pro-inflammatory cytokines.33 Ac-
cording to the Bertolin et al. analysis there is no basis 
for the use of antiplatelet drugs in COVID-19 therapy. 
Demonstrated lower platelet reactivity (PR) was ob-
served in patients with COVID-19 in comparison with 
healthy individuals. The rates of low PR were 27.5% in 
the COVID-19 group and 21.7% in the control group.34

IL-6
As already mentioned, one of the VTE factors is a cyto-
kine storm accompanied by, among others, an increase 
in IL-6 or IL-1 values which cause thrombosis by acti-
vating platelets, endothelium, monocytes, and the factor 
VIIa pathway.35 In Ranucci et al. study IL-6 levels were 
measured at the admission in the ICU in a 16 patient 
with COVID-19. All the patients had elevated level of 
IL-6, and a clear association between IL-6 and fibrino-
gen was demonstrated.36

Homocysteine
A high level of homocysteine in the makes a person 
more prone to endothelial cell injury, which leads to in-
flammation in the blood vessels, which in turn may lead 
to  atherogenesis, which can result in  ischemic injury 
In the last decade, epidemiological observations have 
pointed towards a plausible association between hyper-
homocysteinemia and nervous system neurodegener-
ative disorders.37 Yang et al. and Ponti et al. observed 
positive correlation between its level and pulmonary 
embolism and VTE.38,39 Moreover, in COVID-19 with 
VTE patients it positively correlates with D-dimers.40

Other coagulation factors
Helms et al. have made multicenter prospective co-
hort study in ICU COVID-19 patient. 150 COVID-19 
patients were analyzed. Sixty-four clinically relevant 
thrombotic complications were diagnosed in 150 pa-
tients, mainly pulmonary embolisms (16.7%). 28/29 pa-
tients (96.6%) receiving continuous renal replacement 
therapy experienced circuit clotting. Three thrombotic 
occlusions (in 2 patients) of centrifugal pump occurred 
in 12 patients (8%) supported by ECMO. Apart from the 
indicators mentioned in the article, they also dealt with 
von Willebrand factor (vWF) activity von Willebrand 
factor antigen (vWF:Ag) and lupus anticoagulant. vWF 
activity and vWF: Ag were considerably increased, as 
well as factor VIII. Also 50 patients out of the 57 test-
ed (87.7%) had positive lupus circulating anticoagulant 
during their hospitalization.41
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Conclusion
Anticoagulation treatment in COVID-19 patients pres-
ents a major challenge due to the various mechanisms 
that must be overcome, because of Considering the 
multi-pathogenesis of thromboembolic complication 
in COVID-19 patients. Although we currently know of 
many anticoagulant treatment regimens in COVID-19, 
there are still no uniform guidelines for the treatment of 
patients with thromboembolic complications.
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ABSTRACT
Introduction. The glycocalyx is a gel-like layer covering the membrane of many cells, especially cells of epithelial tissue. It 
consists of membrane-bound proteoglycans, glycosaminoglycan chains, glycoproteins, and adjacent proteins. Glycocalyx is 
necessary in maintaining the permeability of vessels, modulation of inflammatory responses and interactions between cells. 
It is also involved in cell adherence, mobility, mechanotransduction, regulation of the cell cycle and cell. Abnormalities in the 
structure and function of the glycocalyx underlie many diseases and disorders such as dry eyes disease, diabetes and its com-
plications as well as sepsis.
Aim. In this review, we present the current view on the role of glycocalyx in human diseases.
Material and methods. This review was performed according to latest literature from the following databases: EBSCO, PubMed, 
Science Direct, and Springer Link.
Analysis of the literature. Pathological mechanisms such as disruption of the glycocalyx barrier and decreased hydration of 
the ocular epithelial surface cause dry eye disease. During hyperglycaemia, glycocalyx dysfunction occurs, which leads to its 
dysfunction and activation of the prothrombotic system. Moreover, the increase in the concentration of hyaluronidase leads to 
increase in the plasma hyaluronan levels and promotion of endothelial dysfunction. Additionally, degradation of glycocalyx in 
sepsis prevails over increased synthesis of its components strongly favors its enhanced enzymatic degradation.
Conclusion. A better understanding of glycocalyx impairment in disease could alter therapeutic strategies to improve patient 
outcomes.
Keywords. disease, glycocalyx degradation, glycosaminoglycans, hyperglycemia, medicine
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Introduction
The glycocalyx is a carbohydrate-rich layer that covers 
the membrane of many cells, especially cells of epithe-
lial tissue. It was first described on the surface of endo-
thelial cells by Danielli in 1940.1 Glycocalyx is necessary 

in maintaining the proper permeability of blood vessels 
and modulates interactions between blood cells and en-
dothelium, and is also involved in cell adherence, mo-
bility, mechanotransduction, regulation of the cell cycle 
and proliferation of normal cells.2 Moreover, glycocalyx 
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participates in immunological processes by modulat-
ing inflammatory responses by binding cytokines and 
weakening their binding to cell membrane receptors. In 
addition, it is known to be involved in the process of an-
giogenesis and metastasis.3

The biochemical composition of glycocalyx depends 
on the type of cell, type of tissue and the prevailing me-
chanical and physicochemical conditions, but its main 
building blocks are proteoglycans and glycoproteins. 
Proteoglycans have long and unbranched carbohydrate 
chains consisting of core proteins that covalently link to at 
least one molecule of glycosaminoglycans (GAG). GAGs 
are linear polysaccharides made up of repeating disaccha-
ride units with N-acetylated or N-sulfated hexosamine or 
uronic acid (glucuronic acid or iduronic acid) or galac-
tose. The dominant GAG group is heparan sulfate, which 
has numerous sulfate groups, which accounts for 50–90% 
of GAG. The second most common GAG in the glyco-
calyx of endothelial cell is chondroitin sulfate/dermatan 
sulfate.4 The presence of heparan sulfate and chondroitin 
sulfate is estimated to have a typical ratio of 4:1 for the en-
dothelium.5 Proteoglycans show great structural diversity 
as they can contain GAGs of various numbers and chain 
lengths, which are further modified by repeating disac-
charides forming a complex pattern of sulfate groups and 
a different core protein structure. The core proteins of 
proteoglycans, mainly syndecan and glypican, are linked 
to the cell membrane by a glycosylphosphatidylinositol 
anchor or a transmembrane protein domain.6 On the oth-
er hand, glycoproteins are composed of a protein to which 
usually straight-chain oligosaccharides are covalently at-
tached, usually consisting of several monosaccharide res-
idues (N-acetylhexosamine, galactose or mannose). The 
major glycoproteins of the glycocalyx include selectins, 
integrins, and other adhesion molecules such as intercel-
lular adhesion molecules 1 and 2, and thrombocyte/en-
dothelial adhesives.7,8 Additionally, other molecules are 
attached to the glycocalyx, including growth factors and 
their receptors, coagulation inhibitors, lipoprotein lipase 
and low-density lipoproteins, and plasma and extracellu-
lar matrix proteins.6 Research by Kabedev and Lobaskin 
shows that changes in glycocalyx glycan density deter-
mine its resistance to slight deformation, which also pre-
vents stress transfer to the cell membrane.9

The thickness of the glycocalyx layer also depends 
on the type of cell and the diameter of the vessels, but 
measurements with an atomic force microscope re-
vealed that on the surface of the endothelium the struc-
ture is about 0.3–1 µm.10 Nevertheless, Ebong et al. 
using transmission electron microscopy observed that 
the glycocalyx on the surface of the endothelium lining 
the bovine aorta can be as much as 11 µm thick.11

Pathological breakdown of glycocalyx occurs in re-
sponse to many factors including mechanical cell stress, 
endotoxins, pro-inflammatory cytokines such as tumor 

necrosis factor alpha, reactive oxygen species, and hy-
perglycemia.12,13 Abnormalities in the structure and 
functioning of the glycocalyx underlie many diseases 
and disorders such as dry eyes disease, diabetes and its 
complications as well as sepsis.

Aim
In this review, we present the current view on the role of 
glycocalyx in human diseases

Material and methods
This review was performed according to latest literature 
from the following databases: EBSCO, PubMed, Science 
Direct, and Springer Link.

Analysis of the literature
Dry eyes disease
Dry eye disease is a common and multifactorial disease 
with a high prevalence worldwide. In the apical part of 
the eye epithelium there are microfolds covered with gly-
cocalyx, whose main function is to increase the surface 
area. Glycocalyx protects the surface of epithelial cells 
against chemical and mechanical damage, and also pre-
vents the penetration of pathogens into the eye, reduc-
es friction during blinking and maintains the hydrophilic 
surface of the eye. Pathological mechanisms such as dis-
ruption of the glycocalyx barrier and decreased hydration 
of the ocular epithelial surface cause dry eye disease.14

Research indicates that transmembrane mucins and 
galectin-3 play a key role in the glycocalyx epithelial bar-
rier and are essential for maintaining proper hydration 
of the eye epithelium. The very large glycans in trans-
membrane mucus are necessary to keep the eye surface 
wettable due to their very high water-holding capacity. 
Among them, three main mucins can be distinguished 
‒ MUC1, MUC4 and MUC16. In vitro studies show that 
MUC1 serves as an anti-adhesion and signaling mol-
ecule. In turn, MUC4 is involved in proliferation sig-
naling by activating the ErbB2 tyrosine kinase receptor. 
MUC16, which is the largest membrane-bound mu-
cin, plays a key role in the formation of the protective 
shell.15,16 It has also been shown that the reduction or al-
teration of the chemical composition of the glycocalyx 
on the surface of the eye may be one of the factors con-
tributing to the dryness of the eyes associated with the 
use of soft contact lenses.17

Diabetes and its complications
One of the diseases in which the glycocalyx plays an im-
portant and confirmed role is diabetes. With this disease, 
there is a marked increase in the risk of developing vas-
cular complications. Vascular complications develop-
ing on a micro and macro scale lead to a deterioration 
of the comfort and quality of life as well as a shortened 
life expectancy of patients.18 An early symptom of dam-
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age to blood vessels is an increase in their permeabili-
ty, which results in the disruption of their physiological 
functions.19,20 This leads to the onset of albuminuria and 
the development of cardiac complications.12 Under phys-
iological conditions, the glycocalyx protects cells from 
direct contact with blood. During hyperglycaemia, glyco-
calyx dysfunction occurs, which leads to its dysfunction 
and activation of the prothrombotic system.21 In patients 
with type 1 diabetes, the volume of glycocalyx is reduced 
by 50% within 6 h after induction of acute hyperglycae-
mia.22 The loss of glycocalyx is directly related to the in-
crease in the concentration of hyaluronidase what leads 
to increase in the plasma hyaluronan levels and promo-
tion of endothelial dysfunction.23 Moreover, hyperglyce-
mia changes the phenotype of fibroblasts which are more 
elongated but less motile and less contractile than healthy 
dermal fibroblasts. It is caused by formation of larger focal 
adhesions stabilized by a glycocalyx as well as associated 
with increased expression of the cell surface glycoprotein 
MUC16.24 Additionally, recent study by Wadowski et al. 
indicated that the loss of glycocalyx dimensions is cor-
related with increasing level of glycated hemoglobin.25

Research was conducted to confirm the hypothesis 
of possible beneficial effects that restoration of glycoc-
alyx volume may have in the context of preventing the 
development of diabetes complications. It was examined 
whether there was a reduction in the amount of glycoca-
lyx in patients with type 2 diabetes and whether oral ad-
ministration of glycosaminoglycan precursors improved 
the activity of glycocalyx. Ten men with type 2 diabe-
tes and ten control group were included in the study, 
in whom the level of glycocalyx was determined before 
and 2 months after the administration of one of GAGs 
‒ sulodexide at a dose of 200 mg/day. The conducted re-
search has shown that in the case of patients with type 2 
diabetes, the activity of glycocalyx in relation to healthy 
people was impaired. This group of patients also expe-
rienced an increase in vascular permeability (increased 
albuminuria).26 GAGs such as sulodexide act at multiple 
levels: they promote glycocalyx reconstitution, control 
glycocalyx degrading enzymes, exert anti-inflammatory 
effects and have anti-apoptotic and anti-senescence ef-
fects on endothelial cells.27

The kidneys of people with diabetes are characterized 
by glomerular hypertrophy, thickening of the basement 
membrane, and damage to endothelial cells and glyco-
calyx. Even in the case of microalbuminuria, a reduced 
amount of glycocalyx and the enzyme heparinidase, re-
sponsible for the breakdown of GAGs, were engraved.28,29

The hyperglycemia present in diabetes causes the 
production of reactive oxygen species as well as vascular 
endothelial growth factor and angiotensin II.30,31 These 
substances reduce the selectivity of the barrier as a result 
of the weakening of the action of superoxide dismutase, 
the function of which is the decomposition of the super-

oxide anion. Such oxidative stress damages the glycoc-
alyx and impairs filtration.32 As the disease progresses, 
the amount of protein in the urine increases ‒ podocytes 
are damaged, and angiotensin II, along with increased 
glucose levels, weakens the production of proteoglycans 
by podocytes.33-35 More and more active nephrons are 
lost, causing the remaining nephrons to become over-
loaded and hypertrophied, followed by interstitial tissue 
fibrosis and renal dysfunction.33 As a result, anemia, sec-
ondary hyperparathyroidism, bone mineralization dis-
orders, and soft tissue calcification appear.36

In improving the health of people with cardiovas-
cular diseases, related to type II diabetes, exercise and 
a low-salt diet can help. This helps to maintain a “thick 
layer” of the endothelial glycocalyx which is import-
ant in preventing clotting.37 With the increase of phys-
ical activity, increases heart rate, and the rate of blood 
flow in blood vessels. This favors the transport of Na+ 
ions from the endothelial glycocalyx. Due to the action 
of electrostatic forces, the space between red blood cells, 
the glycocalyx of the endothelium, increases.38,39 The 
charge of erythrocytes is negative, and along with the re-
moval of sodium cations (supplied, among others, with 
NaCl salt) from the glycocalyx, the total charge is more 
negative and repulsion increases.40

Sepsis
Sepsis is an ominous clinical manifestation of a severe gen-
eralized infection leading to systemic multiorgan sequelae 
such as hypotension, acute respiratory distress syndrome, 
renal failure, and lactic acidosis, among others. Glycocalyx 
is also used effectively as a biomarker for sepsis. During 
the initial development of sepsis, it is damaged.41,42 The 
fact that the degradation of glycocalyx in sepsis prevails 
over increased synthesis of at least one of its components 
strongly favors its enhanced enzymatic degradation. It is 
carried out by sheddases, a disintegrin and metallopro-
teinases, matrix metalloproteinase, heparanase-1, and 
hyaluronidases.43-45 As a result, the level of circulating gly-
cocalyx components such as syndecans, heparan sulfates 
and hyaluronic acid increases. Their level is measured, on 
the basis of which the developing pathogenic process can 
be determined. Despite the accumulated knowledge re-
garding the important roles of the glycocalyx, the relation-
ship between derangement of the endothelial glycocalyx 
and severity of sepsis has not been adequately elucidated.46

Conclusion
Over the past two decades, glycocalyx has attracted 
more and more attention from scientists, and its role in 
health and disease has been intensively studied. Howev-
er, despite the well-described pathological sequelae that 
follow glycocalyx damage, there are few reports of ther-
apeutic strategies targeting impairment of the glycoca-
lyx structure and function.
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ABSTRACT
Introduction. There is a need to develop a new imaging technique in medicine. Gastroenterology is the branch of medicine 
focused on the digestive system and its disorders therefore for this branch is needed to detect all problems affecting the gas-
trointestinal tract.
Aim. The aim of this article is to complete discuss the possibility of the new fluorescent imaging technics in gastrology to use 
innovative screening to identify individuals at an early stage.
Material and methods. We discuss here imaging techniques such as include x-rays, computed tomography, scans, and mag-
netic resonance imaging in gastrology. Spectroscopy is the study of the formation and interpretation of spectra resulting from 
the interaction of all types of radiation on matter understood as a community of atoms and molecules. Various spectroscop-
ic techniques are obtained by combining different types of radiation with different ways of its interaction with the test sam-
ple. They provide the opportunity to obtain detailed information about the tested substance – from its atomic composition, 
through its chemical structure, to its surface structure.
Analysis of the literatue. The tissue fluorescence spectrum can be obtained by: (1) autofluorescence, or natural or primary flu-
orescence, i.e. by direct irradiation of the tissue with laser radiation (laser-induced fluorescence – LIF) and (2) photodynamic 
diagnosis (PDD), where spectrum analysis is preceded by systemic or local administration of the photosensitizer.
Conclusion. The use of fluorescence imaging in colon cancer patient has potential to improve quality of treatment and diag-
nosis. 
Keywords. diagnostics, fluorescent imaging, gastrology
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Introduction 
It is estimated that, in Europe in 2020, colorectal can-
cer accounted for 12.7% of all new cancer diagnoses and 
12.4% of all deaths due to cancer. That made it the sec-
ond most frequently occurring cancer (after breast can-
cer) and the second cause of cancer death (after lung 
cancer).1 Screening, used to identify individuals at an 
early stage, has improved outcome therefore, is increas-
ingly used treatment of minimally invasive surgery, 
where preoperative endoscopic marking is necessary.2 
Most colorectal cancer develop from colorectal ade-
nomas, and colonoscopy is regarded as the gold stan-
dard method for both detection and resection of such 
lesions.3 Tumours in colonoscopy are described in rela-
tion to major anatomic landmarks such as the ileocecal 
valve, hepatic or splenic flexure, but these make anatom-
ical measurements challenging and inaccurate. If the 
surgeon anticipates intraoperative localization may be 
difficult, lesions other than rectal or cercal ones should 
probably be marked by preoperative tattooing.4  In the 
context of laparoscopic colorectal resection, preopera-
tive endoscopic tattooing is a safe and reliable method of 
tumor localization in most cases. Localizing colon and 
proximal rectal lesions with tattoos may be preferable 
to other localization techniques including intraopera-
tive endoscopy.5 

Aim  
We investigated the feasibility of a fluorescence imaging 
technique using light-emitting diode (LED)-activated in-
docyanine green (ICG) fluorescence in gastroentrology.

Material and methods 
According to the recommendations, gastrointestinal 
diseases, neoplasms  and neuroendocrine tumours have 
been investigated in  data base such as PubMed, Science 
Direct and Medline. This paper cover only newest tech-
nological solution for fluorescent imaging.

Analysis of the literature
As early as 1958, Sauntry and Knudtson first introduced 
the idea of tattooing a colonic polyp using methylene 
blue.6 But in 1975, when Ponsky and King  suggested 
that endoscopic tattooing could be useful for intraop-
erative localisation of colonic lesions, that the technique 
became more widely used. 7 From initial studies, it was 
demonstrated that India ink is the most effective agent 
based on permanence and limited biologic reaction the 
tattoo dye. 8,9

Since the colonoscopist cannot reliably predict 
which portion of the bowel wall will be best visualized at 
the time of laparotomy, Hymana i Waye’a have proposed 
the use of a “four quadrant” circumferential tattooing 
in the colon, which is now used.10 Fu et al. introduced 
conventional technique, where saline where injected 

into the submucosal layer and next the syringe of saline 
was replaced by another syringe containing India ink 
and injected, next India ink syringe was replaced by the 
first syringe of saline and added saline to push out In-
dia Ink.11 Unfortunately, this dye produces a permanent 
and easily visible staining, complications such as abscess 
formation, focal peritonitis, inflammatory tumours, id-
iopathic inflammatory bowel disease. Current practices 
are variable and are operator-dependent. There are no 
evidence-based guidelines to aid endoscopists in clini-
cal practice. Despite the National Bowel Cancer Screen-
ing Programme guidelines, a significant proportion of 
colorectal lesions are still not tattooed during their first 
endoscopy or they are tattooed in wrong place.12 Re-
searchers are looking for new ways of tattooing. An al-
ternative to tattooing is the endoscopic placement of 
endoclips adjacent to the lesion, which can then be lo-
calized using intraoperative fluoroscopy or used preop-
erative endoscopic tattooing using indocyanine green 
(ICG), an exogenous fluorophore visible in real time us-
ing near-infrared (NIR) cameras. 

Indocyanine green is an amphiphilic, tricarbocy-
anine iodide dye that is reconstituted in aqueous solu-
tion of pH 6.5 for intravenous injection in patients. 
Indocyanine green fluorescence has high contrast and 
sensitivity because the near-infrared light used to mea-
sure fluorescence makes tissues appear more translu-
cent, probing several millimetres into the tissue, than 
at other wavelengths. The molecule is generally excit-
ed between 750 and 800 nm, and fluorescence is viewed 
around the maximum peak of 832 nm.13 Ushimaru et al 
retrospectively analysed preoperative and perioperative 
data from consecutive gastric cancer patients undergo-
ing elective laparoscopic distal gastrectomy and con-
cluded ICG fluorescence imaging are feasible and safe 
and could potentially serve as a tumour marker to deter-
mine the surgical resection line.14 For example Tanaka et 
al was injected Indocyanine green into the submucosa 
layer of the stomach approximately 1 cm away from the 
tumour edge by using an endoscopic puncture needle 1 
or 3 days before surgery and next used laparoscopic sys-
tem for ICG detection. The imaging was generated by a 
high-end full high-definition camera system connected 
to a laparoscope with a 30 0 field of direction and a pow-
erful xenon light source and then detecting indocyanine 
green identified the tumour location.15 Nagata et al in-
jected India ink near the lesion and then ICG was in-
jected on the other side of the lesion. During subsequent 
laparoscopic colorectal resection, the colon and rectum 
were first observed with white light. Then, ICG was ac-
tivated with a near-infrared LED at 760nm as the light 
source with a laparoscopic imaging system [16]. Ozawa 
et al made local injection of 0.5-mL 0.25% ICG solution 
in the submucosal layer around the tumour in the large 
intestine concomitantly with normal India ink injec-
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tion (0.2 mL). Identification of the tumour site during 
surgery was achieved with the PINPOINT® endoscopic 
fluorescence imaging system, which was developed us-
ing a SPYTM small-vessel image data-processing sys-
tem. During laparoscopic surgery, tumour sites were 
observed with the help of visible and fluorescent light.17 
Wanatanabe made indocyanine green injections under-
going preoperative colonoscopy for early colon cancer 
or colon adenoma. During subsequent laparotomy, the 
colon was first observed with the naked eye, and then 
using a prototype machine with a charge-coupled device 
(CCD) video camera equipped with a cut-off filter and a 
LED at a wavelength of 760 nm as the light source.18 Dif-
ferent method was presented by Barberio et al. They used 
the fluorescent coating material (near-infrared coating 
of equipment: NICE) which was synthesized by com-
bining a biocompatible polymer poly(methyl methacry-
late) (PMMA) with a specifically engineered fluorescent 
dye. This fluorescent paint can coat medical instruments 
using direct immersion or a paintbrush. In six pigs, they 
made tattoos using 0.05 mg/mL of Indocyanine Green 
and marked regions using the novel fluorescently coat-
ed clips. Simultaneously, NIR laparoscopy was executed. 
During laparoscopy, fluorescence intensity was assessed. 
In one human cadaver, FOSC was used to mark a site on 
the stomach and on the sigmoid colon, respectively. In-
traoperative detection during NIR laparoscopy was as-
sessed.19 Choi et al used the fluorescent clips which were 
placed on the mucosal surface of a porcine colon and 
stomach, and the operator then attempted to identify 
the fluorescent clips from the outer serosal side of the 
colon and stomach. Then were used 532-nm diode laser 
and filter glass for visualizing the fluorescence signals 
through the colonic tissue. A 650-nm diode laser and a 
digital charge-coupled device (CCD) camera equipped 
with a band pass emission filter were used for the im-
aging of the fluorescent clips through the thick stom-
ach tissue.20 Nomikava used preoperative placement of 
endoscopic marking clips equipped with resin-conju-
gated fluorescent indocyanine green to determine the 
resection margin in eight patients with gastrointestinal 
cancer. During laparoscopic surgery, a dedicated lapa-
roscopic system with a xenon light source was used to 
detect fluorescence. The evaluation determined whether 
the fluorescent from the clips was visualized during lap-
aroscopic surgery.21 Ryu et al  evaluated the intraopera-
tive visibility of the Zeoclip FS using a VISERA ELITE 
2 and the short-term outcomes of 37 cancer patients 
who underwent preoperative fluorescent clip marking. 
Thirty-three patients exhibited clear fluorescent clip 
marking and easily determined transection lines. Flu-
orescence was not observed only in one sigmoid colon 
cancer patient, who required a colonic stent for preop-
erative obstruction. Three patients required additional 
procedures for fluorescence visualization. Kawaguchi 

used indocyanine green fluorescent imaging to detected 
the point of perforation in common bile duct. ICG-flu-
orescence imaging was used to detect grossly unidentifi-
able bile leak associated with a small perforation caused 
during the ERCP procedure. The intrabiliary route was 
selected for ICG administration because the ENBD 
tube had already been placed and intravenous injection 
could have decreased contrast between leaking bile and 
surrounding structures.23

Conclusion
In all of the studies mentioned, tattooing using this 
LED-activated fluorescence imaging technique and us-
ing novel fluorescently clips is a new concept for mark-
ing lesions and is useful, without any side effects, for 
identifying the location of a tumor in the periopera-
tive period. The differential diagnosis of diseases of the 
oral mucosa should include the performance of other 
additional tests: bacteriological and mycological tests, 
viral cultures, allergy tests, serological tests, immuno-
histochemistry and immunofluorescence, as well as ra-
diological tests (overview and intraoral radiography, 
panoramic dental tomography, radiovisiography, sialog-
raphy), arthrography, angiography) and other imaging 
techniques such as: axial computed tomography, mag-
netic resonance, ultrasound and scintigraphy.
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ABSTRACT
Introduction. Medicinal plants are perfectly suited to interact with biological macromolecules like proteins and nucleic acids. 
All sources of natural products such as plants, microorganisms, animals, etc. are therefore biochemical potential.
Aim. The goal was to present a typical plant often found in abandoned places, fields, meadows in the Podkarpacie region of 
Poland. Medicinal plants presented here were collected in Summer 2021 close to the city Jarosław. 
Material and methods. Plants collected for herbarium, immediately after harvest, are laid out between paper sheets that ab-
sorb moisture. Dried plants retain the shape of individual organs and usually also the colors. As the result of our collection, in 
this article are presented Papaver rhoeas L., Centaurea cyanus L., Capsella bursa – pastoris L., Taraxacum officinalle F.H., Wigg Coll 
and Lamium album L.
Analysis of the literature. The desire to summarize information for future generations and to present the writings of the clas-
sical scholars to a wide audience was the major stimulations for presenting a most popular medicinal plants to the reader. The 
plants most often obtained for pharmaceutical purposes include: chamomile, fennel, St. John’s wort, nettle, mint, dandelion, 
yarrow, marshmallow, sage, foxglove, lemon balm, dandelion, rosehip, aloe, ginseng, and milk thistle.
Conclusion. The history of plants collections is well documented.  
Keywords. biochemistry, herbarium, medicinal plants
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Papaver rhoeas L.
Family: Papaveraceous ‒ poppy family
Medicinal Raw Material: Flos Rhoeados ‒ field poppy 
flower (Fig. 1)
Active compounds: For the active compounds of poppy 
field include alkaloids (mainly readina), isoquinoline al-
kaloids, anthocyanins, acids organic, phytosterol, mucus 
compounds and salts mineral.

Pharmacological action: It has a mild effect calming, 
analgesic and expectorant. It is used for catarrhs of the 
mouth, like also for sore throat, hoarseness and trou-
blesome cough. The field poppy also has properties an-
ti-inflammatory and regenerating, that’s why it is used as 
an aid in inflammation of the mucous membranes and 
skin. Poppy seed decoctions are used to rinse the throat 
and cavity orally to eliminate irritation.1-14
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Fig. 1. Papaver rhoeas, with common names including 
common poppy, corn poppy, corn rose, field poppy, 
Flanders poppy, and red poppy, is an annual herbaceous 
species of flowering plant in the poppy family 
Papaveraceous

Centaurea cyanus L.
Family: Asteraceae (Compositae) ‒ Asteraceae (com-
plex)
Name of the medicinal raw material:  Flos Cyani ‒ 
cornflower flower (Fig. 2)
Active compounds: Until the active compounds present 
the flowers of cornflower blueberry include: cyanine, 
pelargonidine, copigment (flavone glycoside Apigenin 
4ß-D-glucose-7ß-D-glucoronide), centaurin, sesquiter-
pene lactones and minerals, among which manganese is 
very important. 
Pharmacological action: In cosmetology cornflower 
flower extract was used, which is a moisturizing ingre-
dient. Additionally, this extract is also potent strength-
ening as well as calming. The centaurin contained in the 
flowers exhibits anti-radical, soothing and anti-inflam-
matory properties. Aqueous cornflower flower extract is 
used to make eye drops ‒ decongestant, anti-irritation. 
Cornflower flowers are also included often used in di-
gestive and soothing mixtures gastric disorders as well 
as diuretics. Are also an additive to creams and oint-
ments used for brittleness blood vessels.1-14

Fig. 2. Centaurea is a genus of between 350 and 600 
species of herbaceous thistle-like flowering plants in the 
family Asteraceae

Capsella bursa-pastoris L.
Family: Brassicaceae ‒ cruciferous
Name of the medicinal raw material:  Herba Bursae 
pastoris ‒ grass of the grass cutter (Fig. 3)
Active compounds: Amines are present in the grass of 
the grasshopper biogenic (choline, acetylcholine, tyra-
mine, histamine), aliphatic acids (fumaric acid), aro-
matic acids (chlorogenic, syringic, vanilla, coumarin), 
flavonoids (mainly diosmin and rutin), phytosterols, vi-
tamins: A, K and C, potassium and calcium and essen-
tial oils. 
Pharmacological action: Capsella bursa-pastoris herb 
has a strong anti-inflammatory effect, supporting the 
work of the heart muscle and uterus and properties an-
ti-cancer. Thanks to the routine contained in the grass, 
the raw material this improves the functioning of the 
circulatory system, and women use it in to relieve men-
strual discomfort. Capsella bursa-pastoris also has a 
soothing effect on the urinary system, which is why it is 
used in inflammation of the gland the prostate, bladder 
and kidneys.1-14
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Fig. 3. Capsella bursa-pastoris L.

Taraxacum officinalle F.H. Wigg. Coll
Family: Asteraceae (Compositae) – Asteraceae (folded)
Name of the medicinal raw material: Taraxaci offici-
nalis radix – dandelion root (FP XI) Taraxaci officinalis 
herba cum radice – herb nun with root (FP XI) (Fig. 4)
Active compounds: Until the active compounds pres-
ent in the dandelion root there are lactones sesquiter-
pene. However, milk juice contains triterpene alcohols, 
and flowers – 16-hydroxy derivatives of taraxasterols, 
β-sitosterol, stigmasterol and campesterol. Very import-
ant active compounds the leaves contain flavonoids (de-
rivatives of, among others, luteolin and quercetin). The 
substances that are present in the whole plant are poly-
phenolic acids (acid chicory, chlorogenic, caftar, coffee). 
The dandelion contains also numerous carotenoids, 
coumarins, carbohydrates, waxes and choline. 
Pharmacological action: This raw material acts as a gen-
tle agent choleretic and diuretic. Due to the numerous 
substances turpentine, with a bitter taste, perfectly stim-
ulates the appetite. In many countries, including France, 
fresh young leaves are recommended as salad for the so-
called spring treatments. The root of the common dan-
delion is also used for supportive treatment in diseases 
liver, gallbladder and digestive disorders. Moreover, Ta-
raxacum officinale has been reported to possess antioxi-
dant activities. Due to the content of flavonoids, this plant 
also has potential anti-glycation properties.1-16

Fig. 4. Taraxacum officinalle F.H. Wigg. Coll

Lamium album L.
Family: Lamiaceae (Labiatae) – Lamiaceae (labial)
Medicinal Raw Material:  Lamii albi flos – the flower of 
light Lamii albi herba – herb of luminosity (Fig. 5)
Active compounds: White jasmine contains com-
pounds active substances such as flavonoids (rutin and 
quercetin), organic acids (acid cinnamon, rosemary, 
p-coumarin, chlorogenic, caffeoylquinic acid), numer-
ous iridoid glycosides, tannins, saponins, mucus com-
pounds and essential oils. Herb white light additionally 
contains vitamin C and provitamin A.
Pharmacological action: White light herb found wide 
anti-hemorrhagic, astringent, anti-inflammatory, chol-
eretic use, diastolic, antibacterial and facilitating diges-
tion. Thanks to these teas containing white light herb 
help with plenty menstruation and have a positive ef-
fect on the functioning of the system digestive system 
‒ support the work of the liver and pancreas. In medi-
cine white light rinses are also used to facilitate healing 
wounds in the mouth and help with pharyngitis and lar-
yngitis. In addition, jasmine is also added to facilitating 
syrups expectoration. It is also used in wall strengthen-
ing agents.1-14
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Fig. 5. Lamium album L.

Conclusion 
In this album the pharmaceutical most important fami-
lies were presented and highlighted. Since these species 
are mostly known as a botanical medicinal plants. 
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ABSTRACT
Introduction. Azygos anterior cerebral artery is a rare variant of the anterior segment of the circle of Willis caused by an unusual 
fusion of the normally paired A2 segments of the anterior cerebral artery (ACA). Despite its rare occurrence, it is associated with 
various vascular and structural cerebral abnormalities, particularly berry aneurysms. 
Aim. We aimed to present a case of a 41-year-old female patient who presented to our neurology department with complaints 
of headache.
Description of the case. She had a positive paternal history of aneurysmal subarachnoid hemorrhage. Magnetic resonance angiog-
raphy (MRA) of her brain revealed an azygos ACA (bifurcating into two pericallosal arteries) which was associated with a saccular an-
eurysm at its bifurcation point. She was referred to the interventional radiology department for preventive endovascular treatment. 
Conclusion. Azygos ACA carries a high risk of aneurysm development and its occlusion can potentially compromise blood sup-
ply to both cerebral hemispheres. It is therefore crucial for clinicians to be aware of its significance and to report its presence 
in angiographic studies.
Keywords. azygos ACA, berry aneurysm, magnetic resonance angiography
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Introduction
Azygos anterior cerebral artery (ACA) is a variant of 
the anterior segment of the circle of Willis character-
ized by a single A2 segment, in which both ACA territo-
ries are supplied by this single A2 trunk. The underlying 
pathological mechanism is the persistence of embryonic 
median artery of the corpus callosum.1  It was first de-
scribed by Wilders, as arteria termatica.2 It is a rare vari-
ation of the ACA with an incidence of about 0.4-1% in 

the general population.3 There are different branching 
patterns of this variation. More frequently it divides into 
two pericallosal arteries, but it may also trifurcate into 
two pericallosal arteries and one callosomarginal artery 
or quadrifurcate into two pericallosal arteries and two 
callosomarginal arteries.4,5 Despite its rare occurrence, it 
is associated with various vascular and structural cere-
bral abnormalities, particularly berry aneurysms. 

https://creativecommons.org/licenses/by/4.0/
http://www.ejcem.ur.edu.pl
http://orcid.org/0000-0001-8036-547X
http://orcid.org/0000-0002-4609-7843
http://orcid.org/0000-0003-2423-9721
http://dx.doi.org/10.15584/ejcem.2021.3.9
mailto:drberrinerok@hotmail.com


260 European Journal of Clinical and Experimental Medicine 2021; 19 (3): 259–261

This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY 4.0) license.

Aim
We aimed to present a case of an azygos ACA bifurcat-
ing after a segment of a common trunk and having an 
aneurysm at this bifurcation point. 

Description of the case
A 41-year-old female patient presented to our neurolo-
gy department with complaints of headache of increas-
ing frequency and severity. She had a positive paternal 
history of aneurysmal subarachnoid hemorrhage. On 
magnetic resonance angiography (MRA) of  the brain, 
an azygos ACA bifurcating into two pericallosal arter-
ies after a 7 mm segment of the fused azygos trunk was 
established. There was a 4x3.7 mm sized saccular an-
eurysm projecting antero-superiorly at this bifurcation 
point (Figure 1). There was no ACoA as expected, but 
the rest of the circle of Willis was unremarkable. She was 
referred to the interventional radiology department for 
preventive endovascular treatment.

Discussion
Azygos ACA is one of the clinically important anoma-
lies of the circle of Willis, because its occlusion affects 
both hemispheres. On the other hand,  cerebral aneu-
rysms are frequent with a reported incidence varying 
between 13 to 71% (2), which is very high when com-
pared with the reported incidence of cerebral aneu-
rysms (0.2-8.9) in the unaffected general population.6 
In a review of 36 cases of distal ACA aneurysms, 6 cas-
es (17%) were associated with azygos ACA.7 In another 
study including 105 patients with subarachnoid hemor-
rhage, among 8 cases of distal ACA aneurysms, 2 (1.9%) 
cases were associated with azygos ACA with the inci-
dence rate of 25%.8 The typical location for aneurysm 

development is at the bifurcation point of the common 
trunk, likely due to alterations in the hemodynamics at 
this site. Congenital abnormalities in the vessel walls 
may also be contributory to the development of azygos 
ACA aneurysms.

Although the rest of the circle of Willis was unre-
markable in our patient, other vascular anomalies or 
variations may also be associated with azygos ACA. 
These include absence of the anterior communicating 
artery (ACoA) as in our case. In a retrospective study 
by Beyhan et al. including a total of 4913 cases who 
had brain computed tomography angiography (CTA), 
MRA, contrast-enhanced magnetic resonance imaging 
(MRI) and digital substraction angiography (DSA), azy-
gos ACA was observed in 57 cases with the frequency of 
1.16 %. In this study, unilateral vertebral artery hypo-
plasia and ACA A1 segment hypoplasia were the most 
common associated vascular variations.9 Although not 
present in our patient, as a midline vascular variation, 
azygos ACA is more frequent in patients with various 
other midline abnormalities including dysgenesis of 
corpus callosum, lobar holoprosencephaly or septo-op-
tic dysplasia.10   

Conclusion
Azygos ACA is a rare but clinically important anoma-
ly of the circle of Willis, with a high risk of aneurysm 
development which can sometimes be established inci-
dentally on neuroimaging studies. It is noteworthy that 
its occlusion can potentially compromise blood supply 
to both cerebral hemispheres. Therefore, it is crucial for 
clinicians to be aware of its significance and to report its 
presence in angiographic studies.

Fig. 1. Coronal maximum intensity projection image (A) and three-dimensional reformatted image (B) of contrast-enhanced  
MRA showing a saccular aneurysm projecting antero- superiorly (white arrows) from the bifurcation point of  the azygous 
ACA. Two pericallosal arteries are shown (red arrows). There is no ACoA
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ABSTRACT
Introduction. Cerebrovascular accidents are the third leading cause of death in developed countries. It is a very debilitating dis-
ease of the brain structures in which aneurysms are located. For a long time, the only method of treating intracranial aneurysms 
was surgery. However, mainly due to the difficult placement of the aneurysms, surgical treatment was very difficult. Therefore, 
in 1953, the method of percutaneous arterial catheterization was developed, which became the basis for the improvement of 
the field of interventional radiology.
Aim. The aim of the research is to describe the method of embolization of intracranial aneurysms and to illustrate it in selected 
clinical cases.
Description of the case. Surgical management of a 60-year-old woman with intracranial aneurysm of the anterior communi-
cating artery after performing computed tomography with contrast.
Conclusion. The method of embolization of intracranial aneurysms is a reliable and accurate surgical method that significantly 
improves the health condition, quality of life of patients and reduces the mortality rate of cerebrovascular events.
Keywords. embolization, intracranial aneurysms, neurosurgical procedures in the treatment of aneurysms
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Introduction
Intracranial aneurysm is one of the most common 
diseases of the neurovascular system. They are called 
weakened vasodilations and belong to the group of cere-
brovascular accidents. They are the third leading cause 
of death in developed countries. Intracranial aneurysms 
is the disease that significantly destroys the structures 

of the brain in which it is located. Cerebrovascular acci-
dents have a complex but not fully understood etiology.1 
Researchers from the University of Portugal have shown 
that intracranial aneurysms are the most common type 
of malignant tumors observed at the clinical stage due 
to a specific mechanism of its development and occur-
rence.2
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The aneurysm ruptures in more than 50% of cas-
es, which results in spontaneous subarachnoid haem-
orrhage (SAH) in approximately 80% of patients.3 The 
most catastrophic consequence of aneurysm rupture is 
50% mortality and in 30-50% of cases the cause of se-
vere neurological complications resulting in significant 
disability in survivors.4

There are numerous scientific reports in foreign lit-
erature that describe the pathogenesis of aneurysms. 
These cerebrovascular events happen as a result of arteri-
al dilatation due to acquired or congenital lesions leading 
to a decrease in the mechanical resistance of the artery 
walls. Most often it is a type of damage to the structure 
of the vessel wall with a characteristic lack or weaken-
ing of the muscular and/or elastic membrane, which may 
cause the inner membrane to bulge outside the vessel.5-7 
In the last few decades, surgery has been the only treat-
ment for intracranial aneurysms. However, the neurosur-
gical treatment was very limited by the difficult location 
of the aneurysms, making surgery impossible. Hence, in 
1953, the method of percutaneous arterial catheterization 
was described by the Swedish radiologist Sven Seldinger, 
which became the foundation for the development of a 
new field ‒ interventional radiology.8-10

The embolization procedure consists in placing 
platinum, detachable embolization coils in the aneu-
rysm sac in order to fill it as much as possible, so that 
the aneurysm is excluded from the cerebral circulation. 
The spirals are placed through a microcatheter, the end 
of which is in the aneurysm sac. Most often, the pro-
cedure is performed through access from the common 
femoral artery. In rare situations, e.g. in the case of ob-
struction of both common iliac arteries, it can be per-
formed through the brachial artery or directly through 
the common carotid artery.

Currently, it is found that the embolization meth-
od can disable as much as 80% of all existing aneurysms 
by placing embolization materials into the vessel lumen 
using a microcatheter. Patients’ quality of life has im-
proved since intracranial embolization began, and the 
mortality rate associated with such cerebrovascular in-
cidents has significantly decreased.

Aim
The aim of this study is to describe the method of em-
bolization of intracranial aneurysms and to illustrate it in 
a selected clinical case, treated at the St. Queen Jadwiga 
Clinical District Hospital, No 2 in Rzeszow. In order to ex-
plore the topic, scientific articles, medical books and data-
bases were analyzed in detail, i.e. PubMed, ScienceDirect, 
Google Scholar, EBSCO and Free Medical Journals.

Description of the case
A 60-year-old patient came to the Hospital Emergency 
Department (HED), claiming that the cause of her health 

was a two-day constant headache, nausea, general malaise 
and vision problems. Neurological symptoms were not 
found. The patient reported a possible fall at home as the 
cause of the headache. The doctor on duty referred the 
patient to a computed tomography with contrast, which 
showed the aneurysm on the anterior connecting artery. 
The woman was admitted to the Department of Neuro-
surgery, where a neurosurgeon qualified her for cerebral 
angiography. The examination was performed using the 
Seldinger method of puncture of the right common fem-
oral artery. Both common carotid arteries and the left ver-
tebral artery were catheterized. The right internal carotid 
artery was additionally examined by rotational angiog-
raphy and spatial reconstructions were performed. Visi-
paque non-ionic contrast agent was given. In the area of 
the anterior connecting artery, a sac-like aneurysm with 
dimensions of 4.5x3x2.7 mm, filled from the right side, 
was visible. Some traces of contrast agent from the left 
side were also found. The aneurysm is directed upwards 
and to the left side, the neck of the aneurysm is 2.1x1.7 
mm. Funnel-shaped exit of the right posterior connecting 
artery. Hypoplastic P1 segment of the left posterior artery 
of the left brain, with visible supply of the posterior brain 
artery through the posterior connecting arteries (caroti-
zation). The examination showed the correct image of the 
main arterial trunks and their branches of deep veins and 
superficial brain and dural sinuses. Other cerebral vascu-
lar malformations were not visualized. The above descrip-
tion is illustrated in figures 1, 2, 3.

Fig. 1. Cerebral angiography in the AP projection (the 
arrow in the figure shows the aneurysms of the anterior 
communicating artery, own source)

Description of the aneurysm embolization procedure
The patient received general anesthesia. From the punc-
ture of the right common femoral artery, the right in-
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ternal carotid artery was catheterized by the Seldinger 
method and angiography was performed which showed 
a sac-like aneurysm on the anterior communicating ar-
tery. Two embolization coils were inserted into the an-
eurysm sac using a microcatheter. Control angiographs 
showed complete closure of the aneurysm, and the sur-
rounding vessels had patency. The course of the proce-
dure without complications. The puncture site of the 
right common femoral artery was closed with the Angio- 

Fig. 2. Cerebral angiography in oblique projection (the 
arrow in the figure shows the aneurysms of the anterior 
communicating artery, own source)

Fig. 3. Cerebral angiography study in 3D reconstruction 
(dimensions described above, own source)

Fig. 4. Beginning of the procedure of the anterior 
communicating artery aneurysm (own source)

Fig. 5. Procedure of the anterior communicating artery 
aneurysm (own source)

Seal system. The material from which the embolization 
coils were made is not a contraindication to placing the 
patient in the magnetic field during the magnetic reso-
nance imaging (Fig. 4‒7).

Discussion 
Cerebrovascular accidents are the third leading cause 
of death in developed countries. This group of cere-
brovascular incidents includes, inter alia, intracranial 
aneurysms, i.e. pathological dilatation of cerebral ves-
sels occurring at bifurcations of intracranial arteries. It 
is a very debilitating disease of the brain structures in 
which aneurysms are located. It is estimated that intra-
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Fig. 6. Procedure of the anterior communicating artery 
aneurysm (no contrast, own source)

Fig. 7. The end of the aneurysm embolization procedure 
(own source)

cranial aneurysms occur in 6% of the world’s popula-
tion, of which 2% develop aneurysm rupture due to the 
incidence of subarachnoid haemorrhage.11 Non-rup-
tured intracranial aneurysms can be diagnosed acci-
dentally by imaging the skull to detect damage/injuries 
or other pathologies, or by targeted high-risk screen-
ing, i.e .: in people with a family history of intracrani-
al aneurysms.12 The most destructive consequence of an 

intracranial aneurysm rupture is subarachnoid haem-
orrhage, which may be mildly symptomatic or lead to 
severe disability or even death. It is estimated that the 
mortality associated with subarachnoid haemorrhage 
affects approximately ⅓ to ½ of all patients.12-13 How-
ever, despite its prevalence and impact on the body, the 
etiopathogenesis of intracranial aneurysms is still un-
known.14 In 85% of patients, intracranial aneurysms are 
located on the anterior part of the Willis arterial circle, 
the most of which, i.e. 35%, can be located on the ante-
rior connecting artery.15 According to the scientific re-
search conducted by Juvel, it can be concluded that the 
risk of bleeding aneurysm located in front of the arterial 
circle of the brain ranges from 1.6-1.9% per year.16

In the case described above, the physical examination 
revealed the following symptoms: 2-day severe headache, 
nausea, general malaise and vision problems. The symp-
toms described by the patient probably appeared after 
the fall at home. The symptoms mentioned by the patient 
may indicate many injuries within the brain and head, 
hence the doctor on duty referred the patient for further 
imaging tests. Computed tomography of the head was 
performed with contrast, which showed an aneurysm of 
the anterior connecting artery. After the medical histo-
ry and physical examination, the patient was admitted to 
the Department of Neurosurgery, where a neurosurgeon 
qualified her for cerebral (diagnostic) angiography.

The decision to choose the embolization treatment 
of intracranial aneurysms was made immediately after 
the diagnostic angiography was performed. In the stud-
ies by Petridis et al., the symptoms of the patient of the 
Provincial Clinical Hospital No. 2 named after St. Jadwi-
ga Queen in Rzeszow are characteristic symptoms of in-
tracranial aneurysm.17 Computed tomography is a very 
sensitive examination (about 95%) and can reveal deficits 
within the examined area.17 Computed tomography with 
contrast ensures the visualization of the cerebral vessel in 
three dimensions, which enables a precise assessment of 
vascular brain and the base of the skull bone, making it 
much easier to plan the surgical procedure.18

After the surgery, the patient was carefully looked 
after and monitored. As indicated, the patient was given 
prophylactic cerebral-protective, analgesic, antibacterial 
and sedative agents. At the discharge from the hospital, 
the patient was informed about the necessity to attend 
a follow-up visit, during which diagnostic angiography 
would be performed again to detect recurrence of the 
intracranial aneurysm. The test result was negative.

Intracranial aneurysms are now detected more fre-
quently due to improved imaging techniques. After de-
tecting a lesion, the natural history of the aneurysm 
should be compared with the risk of planned surgery, tak-
ing into account the size, morphology, location of the an-
eurysm, as well as the patient’s age and comorbidities. The 
patient’s history and physical examination should also be 
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very scrupulous.1 The endovascular embolization treat-
ment of aneurysms has become an acceptable treatment 
with good clinical outcomes and provides adequate pro-
tection against re-bleeding and rupture of aneurysms.19

Intracranial aneurysms are among the most common 
cerebrovascular defects. These defects are the third lead-
ing cause of death in the world in developed countries. 
By definition, intracranial aneurysms are cerebrovascular 
events arising from the weakening of blood vessels with-
in the damaged area. The disease significantly destroys 
the brain structures in which aneurysms are located, con-
tributing to long-term disability or death. The etiology of 
cerebrovascular defects is still not fully understood.

In recent decades, the only method of treating in-
tracranial aneurysms has been surgery, but due to the 
limited possibilities of imaging tests and the difficult lo-
cation of cerebrovascular lesions, treatment has been 
significantly limited or even impossible. Hence, in the 
1950s, the method of percutaneous arterial catheteriza-
tion ‒ the Seldinger method ‒ was described and pre-
sented. The innovative technique has become the basis 
for the development of interventional radiology. Thanks 
to the Swedish radiologist (Sven Seldinger), the diagno-
sis of intracranial artery aneurysms has increased sig-
nificantly, which resulted in an increase in the number 
of procedures performed and the recognition of cere-
brovascular incidents has increased.

Currently, it is determined that the embolization 
method can disable up to 80% of all existing aneurysms 
by placing embolization materials into the vessel lumen 
using a microcatheter.

Since intracranial embolization procedures have be-
gun, patients’ quality of life has improved, the mortality 
rate has decreased, and the level of disability associated 
with such cerebrovascular events has decreased.

Conclusion
As a result of the analysis of the literature and own re-
search, the following conclusion was drawn, i.e. treat-
ment of intracranial artery aneurysms using the 
embolization method ‒ the Seldinger method is a fun-
damental treatment that results in positive effects, and 
additionally reduces the level of disability and death 
caused by cerebrovascular defects.
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ABSTRACT
Introduction. Basal ganglia calcification (BGC) in pediatric population is rare and is considered as a pathological finding. Var-
ious causes may be responsible for BGC including hypoparathyroidism, various infectious, toxicities or hereditary disorders. 
Aim. We aimed to present a 8 year old boy presented with generalized seizure and bilateral small amount of globus pallidum calci-
fications on neuroimaging studies leading to the diagnosis of idiopathic hypoparathyroidism, which is a treatable cause of seizure. 
Description of the case. A 8-year-old boy presented to our emergency department with generalized seizure for the first time in his 
life. There was no history of previous head trauma and his family history was unremarkable. Neurological examination revealed no 
pathological findings. Radiological imaging studies revealed only bilateral small amount of globus pallidus calcifications. He was 
referred to the pediatric endocrinology department for further evaluation of the hypocalcemic convulsion, where laboratory in-
vestigations revealed idiopathic hypoparathyroidism as the cause of hypocalcemic convulsion with exclusion of the other causes.
Conclusion. Even a small amount of BGC in pediatric patients may be the sign of primary hypoparathyroidism and should be evalu-
ated with serum electrolyte levels for early diagnosis and for the prevention of multisystemic complications of hypoparathyroidism.
Keywords. basal ganglia calcification, idiopathic hypoparathyroidism, seizure
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Introduction
Isolated basal ganglia calcifications (BGCs) on neuro-
imaging studies particularly on head computed tomog-
raphy (CT) is a frequently observed phenomenon in 
elderly patients and is generally considered as an idio-
pathic age related incidental finding. Lentiform nucleus 
particularly globus pallidus is the most common loca-
tion for these calcifications.1  In addition to aging, id-

iopathic BGCs may also be primary familial in origin, 
which is known as Fahr disease. BGC in these cases typ-
ically presents in ages between 40 and 60.2  However, re-
cently it has been shown that it can also be observed in 
pediatric cases with chromosomal deletions on 8p11.3 
However, in pediatric patients, it is more common that 
BGCs occur as a result of secondary causes, including 
parathyroid disorders (hypoparathyroidism, pseudo-
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hypoparathyroidism), nephrotic syndrome, infections 
(like TORCH, brucellosis), various congenital disorders 
(like Cockayne syndrome), radiation or chemother-
apy, toxicities (like hypervitaminosis D), which are all 
known as Fahr syndrome.2,4-6 Nevertheless, BGC in pe-
diatric population is rarer than adults and is considered 
as a pathological finding.  

Aim
We aimed to show the importance of BGCs detected on 
pediatric patients and the necessity for further evalua-
tion.

Description of the case
A 8-year-old boy presented to our emergency depart-
ment with generalized seizure for the first time in his 
life. His mother defined the seizure lasting approxi-
mately 3 to 5 minutes with the features of generalized 
tonic clonic convulsion without accompanying a fe-
brile disease. His seizure was not associated with loss 
of consciousness, postictal confusion or any focal defi-
cits following the seizure episode. There was no histo-
ry of previous head trauma and his family history was 
unremarkable. Neurological examination revealed no 
pathological findings. CT of head was performed at the 
emergency department to rule out any epileptogenic 
space occupying lesion but revealed only bilateral small 
amount of globus pallidus calcifications (Fig. 1).

Fig. 1. Axial nonenhanced CT image of head shows 
bilateral symmetrical small GPCs (arrows)

He was evaluated by the pediatric neurology depart-
ment and electroencephalography (EEG) showed nor-
mal findings. In addition, magnetic resonance imaging 
(MRI) was ordered to rule out any subtle structural ab-
normalities, but revealed normal findings except faint 
areas of increased signal intensity due to T1 shortening 

effect of calcifications (Fig. 2) and foci of signal losses 
on gradient echo (GRE) images (Fig. 3) at bilateral glo-
bus pallidus.

Fig. 2. Axial T1w MRI of brain show faint T1w shortening 
effect of calcifications on the right (A, arrow) and left (B, 
arrow) globus pallidum

Fig. 3. Axial gradient echo (GRE) image and axial T2w 
image of the brain. Bilateral globus pallidus calcifications 
are seen as foci of signal losses on GRE image (A, white 
arrows). Note that these calcifications are not clearly visible 
on T2w images.

Initial laboratory results (Table 1) revealed nor-
mal hemogram and biochemistry except hypocalce-
mia (6.58 mg/dL) and hyperphosphatemia (8.23 mg/
dL). The patient was referred to the pediatric endocri-
nology department for further evaluation of the hypo-
calcemic convulsion, where laboratory investigations 
revealed idiopathic hypoparathyroidism as the cause 
of hypocalcemic convulsion with demonstration of low 
level of serum parathyroid hormone (PTH) (12.2 ng/L). 
Hypomagnesemia, renal failure and vitamin D deficien-
cy were excluded (Table 1). Renal ultrasonography was 
performed and ruled out nephrocalcinosis and nephro-
lithiasis. Ophthalmological examination was normal. 
DiGeorge syndrome was also excluded by echocardiog-
raphy and chromosomal analysis.

*Informed consent was taken from the child’s parents.
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Table 1. The laboratory results

Parameter
Patient’s  

laboratory results
Normal  

reference
calcium 6.58 mg/dL 8.8-10.8 mg/dL

phosphate 8.23 mg/dL 3-5.4 mg/dL
PTH 12.2 ng/L 15-65 ng/L

magnesium 1.75 mg/dL 1.7-2.1 mg/dL
creatinine 0.45 mg/dL 0.40-0.60 mg/dL

25-hydroxyvitamin 
D

24 ng/ml 20-40 ng/ml

Discussion 
Hypoparathyroidism is an endocrinopathy diagnosed 
with the laboratory findings of low serum calcium and 
high serum phosphorus levels associated with decreased 
or in some instances absent PTH production. Patients 
present with effects of hypocalcemia including muscle 
cramps, paraesthesia, seizure, teeth and nail problems. 
In addition, due to hyperphosphatemia and increased 
serum phosphorus-calcium products, ectopic tissue cal-
cifications may occur on kidneys, the hearth, vessels, 
eyes and many other organs and tissues. Intracranial 
calcifications particularly occurs on basal ganglia and 
can be associated with epilepsy, cognitive impairment 
and parkinsonism.7 The association between BGC and 
hypoparathyroidism and a correlation between the du-
ration and the severity of the hypocalcemia with BGC 
were first described by Eaton et al. in 1939.8 PTH dis-
orders was also reported as the most common definable 
etiology for white matter and bilateral subcortical nu-
clei calcifications.9 Intracranial calcifications of hypo-
parathyroidism may also involve thalamus, subcortical 
white matter and corona radiata.10 In general the most 
common causes of hypoparathyroidism are iatrogenic  
and include thyroidectomy & parathyroidectomy or ra-
diotherapy involving the cervical region. In the absence 
of these situations, in pediatric cases some rare hered-
itary conditions particularly Di George syndrome and 
polyglandular autoimmune syndrome type 1 should 
be considered and excluded.7 Apart from hypoparathy-
roidism, vitamin D deficiency/resistance, renal failure 
and hypomagnesemia may also be the underlying cause 
and should be excluded in order to accurately manage 
the hypocalcemic complications. Pseudohypoparathy-
roidism, the resistance to the action of PTH should be 
differentiated with its high level of serum PTH. In our 
patient, low calcium level was associated with the low 

level of PTH and the high level of phosphorus, consis-
tent with the diagnosis of primary hypoparathyroidism. 
Serum magnesium, vitamin D and creatinine level were 
in the normal range. 

Conclusion
Since hypoparathyroidism is a treatable cause of hypo-
calcemic seizure and is associated with multisystemic 
consequences when untreated, BGCs in pediatric pa-
tients should be evaluated with serum electrolyte lev-
els for early diagnosis of hypoparathyroidism and for 
the prevention of multisystemic complications. Even 
in small amount of BGC in pediatric patients, as in our 
case, may be the sign of primary hypoparathyroidism. 
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ABSTRACT
Introduction. Appendix, located within the Spiegel hernia is a rare condition. Few cases have been reported to date. Although 
it is generally asymptomatic, patients can apply with strangulation findings. Along with the physical examination findings, 
imaging methods play an important role in diagnosis and definitive diagnosis is made intraoperatively. Per-operative surgical 
method is determined according to the condition of the structures in the hernia sac. If an appendix is ​​detected in the hernia 
sac, appendectomy is often preferred regardless of symptoms. Postoperative pathology is mostly benign but malign appendix 
pathologies should be kept in mind.
Aim. Here, we aimed to present our case undergoing emergency surgery due to incarcerated hernia as it is the first case of ap-
pendix neuroendocrine tumor in the Spiegel hernia sac according to our literature review.
Description of the case. A 77-year-old female patient who was admitted to the hospital with complaints of nausea and vomit-
ing was evaluated as an emergency. In the clinical evaluation of the patient, we detected ileus due to hernia. We operated on 
the patient and found the appendix and cecum in the spiegel hernia. We did appendectomy and hernia repair. Histopatholog-
ical examination of the appendix revealed a well-differentiated neuroendocrine tumor.
Conclusion. Detection of the appendix in a Spiegel hernia is a rare condition. This is the first case of appendiceal malignancy 
in a Spiegelian hernia. 
Keywords. appendix, carcinoid tumor, hernia, neuroendocrine tumor, Spiegel
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Introduction
Spiegel Hernias (SH) are occur on the lateral border of 
the rectus abdominus muscle and weak fascia on the 
linea semilinaris. Originally introduced by Josef Klin-
kosch in 1764, this hernia consists of Adrian van den 
Spieghel whose name defines linea semilunari. It oc-

curs congenitally or acquired and accounts for 1-2% 
of all hernias.1,2

In the literature, we detected only 22 cases of appen-
dix located the hernia sac of patients operated for SH. 
As a method, the English language literature based on 
the MEDLINE (PubMed) database was reviewed. The 
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keywords spiegel, hernia and appendicitis were used. 
None of these cases reported malignancy as a result of 
histopathological evaluation. 

Aim
In this article, we presented the patient, who was oper-
ated for SH because of appendix within the hernia sac, 
in the light of the literature. This case, as far as we know, 
is the first case in the literature in which a NET was de-
tected in the appendix located in SH.

Description of the case
The patient is an obese women 77 years old. She was ad-
mitted to the emergency room with a complaint of ab-
dominal pain, nausea and vomiting. In her past medical 
history, she had abdominal pain at intervals for the last 
1 year. She had a previous history of cholecystectomy 
and hysterectomy operation. She had no chronic diseas-
es other than hypertension. Body mass index (BMI) was 
calculated as 36,1. On physical examination, there was 
minimal distention in the abdomen. There was sensitivi-
ty and defense, especially in the lower right quadrant. No 
mass was detected during palpation. She had gas and out-
flow. Intestinal sounds were detected normoactive. Gas-
tric fluid came from the nasogastric tube which was about 
100 cc. In laboratory tests, WBC: 16.100x103U/L, CRP: 
0.4 were detected. Computed tomography (CT) examina-
tion showed that the cecum and appendix were herniated 
from the 3 cm defect in the lower right side of the rectus 
muscle in the lower right quadraut (Fig. 1A, B). 

Proximal loops were dilated due to compression 
of the cecum in the hernia sac. Upon this, the patient 
was operated with a pre-diagnosis of strangulated her-
nia. The hernia sac was reached through an oblique in-
cision made from the right iliac region. The appendix 
was found to be adherent in the pouch (Fig. 1C). Ap-
pendectomy was performed and the hernia sac was ex-
cised. Hernia repair was performed with prolene mesh 

placed in the preperitoneal area. The patient was dis-
charged from the hospital on the second postoperative 
day without any problem.

Histologically the tumor was located at the tip of the 
appendix invading the muscularis propria with a diame-
ter of 5 mm (Fig. 2A, B). 

It was composed of solid islands and small groups of 
round monotonous cells. As there were no mitosis and 
Ki-67 proliferation index was lower than %1 the tumor 
was evaluated as well differentiated grade 1 neuroen-
docrine tumor of the appendix. The tumour cells were 
diffusely positive for chromogranin and synaptophysin 
immunohistochemically (Fig. 2C). Mesoappendix and 
surgical margin were free of tumour.

No recurrence or metastasis was detected during 
the 2-year follow-up of the patient.

Discussion
SH is a lateral ventral hernia or also called semilunar 
line hernia . SH arises from the weak area in the Spiel-
ian fascia between the rectus muscle and the internal and 
transverse oblique muscles. Increased intra-abdominal 
pressure, abdominal wall trauma, and weakening of the 
fascial layers with age are the reasons included in the eti-
ology.1,3 Obesity, chronic obstructive pulmonary disease, 
diabetes, coronary artery disease and peripheral vascu-
lar diseases are the most common comorbidities. In ad-
dition, 50% of these patients have a history of abdominal 
surgery.4 Omentum (39.1%), small intestine (33.7%) and 
colon (13.5%) are frequently located in the hernial sac. 
Rarely, the stomach, gallbladder, ovary and appendix can 
be located in the hernia.4 Clinical findings may differ ac-
cording to the structures in the hernia. Patients can usu-
ally apply only with pain without palpable swelling, and 
this makes diagnosis difficult.5 Our patient also present-
ed with a non-specific abdominal pain without swelling 
as stated in the literatüre. Ultrasound (US) and CT help 
in diagnosis. In the series of 81 cases by Larson et al., 74% 

Fig. 1. The coronal CT (A) and axial CT (B). The arrows indicate the insert within the SH sac. Peroperative appendix and 
mesoapandix (C). The marked arrow shows the appendix inside the opened hernia sac
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of the patients were diagnosed only by physical examina-
tion, while the rest was diagnosed by imaging methods. 
In this study, incarceration rates in SH were between 17-
24%, and 10% of patients were taken to emergency op-
eration.3 In our patient, diagnosis was made with CT an 
emergency operation was planned.

Amyand’s hernia is the placement of the appendix 
in the inguinal hernia and named by Claudius Amyand 
in 1735. De Garengeot hernia is the placement of the ap-
pendix in the femoral hernia and it was defined by Rene 
Jacques Croissant de Garengeot in 1731. The incidence 
of both is less than 1% of inguinal and femoral herni-
as.1,6 The presence of appendix in SH is much more rare 
also and has not yet been specifically named in the liter-
ature. There are only 22 cases. 

The purpose of the surgical operation is appendec-
tomy and hernia repair. Appendectomy according to the 
findings of intraabdominal sepsis and ischemia; it can 
be done by transabdominal or herniotomy. Open and 
laparoscopic techniques using primary suture or mesh 
are applied for SH repair. A number of authors state that 
the open approach is appropriate in the case of incarcer-
ation.2 In the absence of appendix inflammation in SH, 
the use of mesh in prophylactic appendectomy and her-
nia repair remains controversial. There are not enough 
studies on this subject yet. In the prospective multi-
center study of Malazgirt et al., it has been revealed that 
in open or laparoscopic methods, preperitoneal repair 
reduces the length of hospital stay and provides better 
patient compliance.7 Since our patient had strangulation 
findings, laparoscopic method was not preferred. 

NET which is the most common malignancy of the 
appendix, is mostly asymptomatic and is detected inci-
dentally after appendectomy. The rate of NET detection 
in patients undergoing appendectomy is 0.3-0.9%.8 The 
vast majority are less than 1 cm and appendectomy is 
sufficient. In the pathological examination of our case, 
the treatment was completed in accordance with the 
2017 NCCN recommendations, due to the detection of 
a well-differentiated NET with a diameter of 0.5 cm at 
the tip of the appendix.9

Conclusion
Detection of appendix within the SH sac has not been 
named before. Our patient is the first case with appen-
dix malignancy in SH. The possibility of malignancy 
should be kept in mind in these patients. Appendecto-
my should be performed routinely in case of appendix 
detected in SH pouch. Primarily laparoscopy should be 
preferred  according to strangulation status. It would be 
appropriate to remove the appendix using an endobag.  
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ABSTRACT
Introduction. Subdural hygromas (SDGs) are the accumulation of fluid in the subdural space. Arachnoid cysts (ACs) on the oth-
er hand are common cerebrospinal fluid (CSF) containing lesions of the central nervous system, located within the subarach-
noid space. They are generally found incidentally on neuroimaging studies and remain asymptomatic throughout the life. Rup-
ture into the subdural space resulting in subdural hygroma (SDG) is relatively rare. 
Aim. We aimed to show the importance of the radiological follow up in head trauma patients having large ACs.
Description of the case. We report a case of a 69-year-old male patient with a known large Galassi type III AC, presented to our 
hospital with traumatic brain injuries and re-presented with acute posttraumatic SDG in association with AC rupture. 
Conclusion. This case emphasizes the importance of radiological follow up in head trauma patients having large ACs to reveal 
and appropriately manage traumatic subdural collections.
Keywords. acute subdural hygroma, arachnoid cyst rupture, delayed subdural collection
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Introduction
Subdural hygromas (SDGs) are the accumulation of flu-
id in the subdural space. They may be encountered in all 
age-groups depending on the etiology, but are overall 
most common in the elderly.1 Arachnoid cysts (ACs) on 
the other hand are common cerebrospinal fluid (CSF) 
containing lesions of the central nervous system, locat-
ed within the subarachnoid space.2  They are generally 
found incidentaly on neuroimaging studies and remain 
asymptomatic throughout the life. Rupture of an AC 
into the subdural space resulting in subdural hygroma 
(SDG) is relatively rare and is resulted from trauma or 

surgical manipulations. In rare instances, it may also 
occur spontaneously. On radiological imaging, ACs are 
well circumscribed extra-axial cysts following CSF pat-
tern on computed tomography (CT) and magnetic res-
onance imaging (MRI) without restricted diffusion. The 
ruptured ACs are associated with the same CSF density/
intensity fluid extending into the subdural space result-
ing in a SDG.

Aim
We aimed to show the importance of the radiological 
follow up in head trauma patients having large ACs.
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Description of the case
We report a case of a 69-year-old male patient presented 
to our hospital with scalp hemorrhages, headache and 
confusion following falling from the ladder on the roof 
of his house. On examination, there were left periorbital 
ecchymosis and multiple scalp lacerations. Neurologi-
cal examination showed a Glasgow coma score (GCS) of 
13 (eyes:3, verbal:4, motor:6) without focal neurological 
deficits. Initial CT of head showed left frontotemporal 
subgaleal hematoma (Fig. 1A) and subcortical hemor-
rhagic contusions with focal subarachnoid hemorrhages 
(SAHs) (Fig. 1B, 1C) on the right frontotemporal lobes, 
representing countercoup injury. There were also mega 
cysterna magna (Fig. 1A, 1B), cavum septum pellucid-
um (Fig. 1C) and a large middle cranial fossa AC (Ga-
lassi type III) compressing the temporal lobe on the left 
side (Fig. 1A, 1C). Scalp lacerations were sutured and he 
was hospitalized for close follow up. On day 3, the GCS 
was 15 with CT scan showing no extra axial fluid collec-

tion (Fig. 1D). Since the patient was asymptomatic from 
traumatic brain injuries (TBIs), he was discharged from 
the hospital with recommendations. 

After 1 week, he was re-presented with headache 
and altered consciousness with CT scan demonstrat-
ing bilateral hypodense (similar to CSF) subdural flu-
id collections (SDFs) on the cerebral convexities, more 
prominent on the left side where it was associated with 
compression of the adjacent brain and a slight ventricu-
lar compression without midline shift (Fig 2A, 2B). 

On 3-tesla MRI of the brain the SDF collections 
were found to have the same intensity as CSF with ho-
mogeneous appearance (Fig 3A, 3B). 

The diagnosis of acute posttraumatic subdural hy-
groma (SDG) was made. Since the patient was symptom-
atic from the SDG, bilateral burr hole evacuation under 
general anesthesia (on the left 2 burr hole; frontal and 
temporoparietal, on the right 1 burr hole; frontal) was 
performed. The drained fluid was slightly xantochromic 

Fig. 1. Initial head CT images show the left frontotemporal subgaleal hematoma (A, white arrow), hemorrhagic contusions 
and focal subarachnoid hemorrhages at the right frontal lobe (B, white arrow) and the right temporal lobe (C, white arrow). 
Note the presence of a large middle cranial fossa AC compressing the temporal lobe on the left side (A, C, black arrow), mega 
cysterna magna (A, B, short black arrow) and cavum septum pellucidum (c, short white arrow). Follow-up CT scan after 3 days 
from the trauma shows the hemorrhagic contusion which is more prominent due to the surrounding edema (D, white arrow)
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supporting its origin of CSF. Postoperatively, he recovered 
uneventfully and was discharged on the 3th postopera-
tive day by removing the drains with control CT exam-
ination. 2 weeks later, in the radiological examination of 
the patient who came for control evaluation, it was found 
that the right collection disappeared completely, but the 
collection on the left increased (Fig 4). There was no neu-
rological deficit but, he had a headache. Considering that 
this was due to the rupture of the left middle cranial fos-
sa AC, a shunt catheter extending from the existing burr 
hole into the arachnoid cyst from the subdural area was 
placed and this was connected to the abdominal cavity. In 
the subsequent follow-ups, the clinical findings and com-
plaints of the patient recovered completely, and regres-
sion was found in the radiological control examinations.

Discussion
SDG is one of the main associated complications of 
TBIs, most frequently hemorrhagic cerebral contusions 
or subarachnoid hemorrhages (SAHs).3-5 However, in 
these cases, SDG is expected to be more prominent at 
the same side with these TBIs. Traumatic rupture of ex-
isting middle cranial fossa ACs into the subdural space 
may also be the underlying cause of the acute traumat-
ic SDG. Since the SDF collection was more prominent 
near the AC in our patient, we thought rupture of the 
AC as the main cause of the SDG. On head CT scans, 
SDG appears as a crescentric CSF density accumula-
tion in the subdural space that does not extend into the 
sulci, usually located along the supratentorial cerebral 
convexity in frontal or frontoparietal regions.6  If the 

Fig. 2. CT images 1 week after the trauma show bilateral newly developed hypodense SDF collection (A, B, white arrows) on 
the cerebral convexities which is more prominent on the left side and associated with compression of the adjacent brain 
(A) and a slight ventricular compression (B, black arrow) without midline shift. Note the presence of vessel crossing the SDF 
collection (A, black arrow)

Fig. 3. MRI shows the SDF collections having homogeneously same signal intensities with the CSF on T1w (A, white arrow) 
and T2w (B, black arrow) images
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symptomatic posttraumatic SDF collection is diagnosed 
as SDG with its characteristic radiological imaging find-
ings and if the patient is symptomatic from the SDG, 
subduroperitoneal shunt is the first and effective meth-
od of management. Due to their identical appearance on 
CT scans, the main differential diagnosis is chronic sub-
dural hematoma (CSDH) which appear as also near CSF 
density collection due to the liquefaction of the blood 
clot.1-7 However, by definition CSDH is at least 3 weeks 
of age in contrast to the age of the SDF collection in our 
patient which was less than or equal to 1 week old. In 
addition, presence of vessels crossing the SDF collection 
distinguishes SDG from CSDH and also from cerebral 
atrophy.8 

Conclusion
Traumatic rupture of existing middle cranial fossa ACs 
into the subdural space may be the underlying cause of 
the acute traumatic SDG. Therefore, radiological follow 
up in head trauma patients having large ACs is import-
ant to reveal and appropriately manage traumatic sub-
dural collections. 
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ABSTRACT
Introduction. Although there are lots of varieties of aorta arch, they seem to appear relatively rarely. Anomalies of aortic arch 
departures are mainly concerned with its location, course, the place of departure and number of its main branches. However, 
they warrant attention due to their importance in operative, diagnostic, and endovascular procedures.
Aim. We want to present here a case of a female cadaver with rare aortic arch origin of the left vertebral artery. The aim of this 
article is to complete the frame of anomalies in aortic arch and to explore rare variability shown in this specific case.
Description of the case. The present report describes an anomalous case of the left vertebral artery arising from the aortic arch 
between the left common carotid artery and the left subclavian artery in a female cadaver during dissection in an anatomical 
laboratory. Aortic origin of the vertebral artery is a rare anatomic variant. 
Conclusion. Thorough knowledge of anomalous origin is important for patients who undergo operation of an aortic arch or 
inferior part of the neck. Normally, the vertebral artery arises from the first part of the subclavian artery on both sides.
Keywords. anatomy, dissection, vertebral artery
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Introduction
Although there are lots of varieties of aorta arch, they 
seem to appear relatively rarely. Anomalies of aortic arch 
departures are mainly concerned with its location, course, 
the place of departure and number of its main branch-

es.1,2 Three trunks leave the aortic arch: brachiocephalic 
trunk, left common carotid artery, left subclavian artery 
(counted from the right side).3 Vertebral artery is the first 
branch which comes from the ascending part of the sub-
clavian artery.4,5 It goes upwards, covered by longus col-
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li muscle, then comes into foramen of transverse process 
of C-6 vertebra and goes through foramina of transverse 
processes of C-5, C-4, C-3 and C- 2, it makes an arch to 
the foramen of atlas (C-1), creates a sulcus there, in the 
end enters foramen magnum of the occipital bone. On 
the clivus inside the cranium, the right and the left verte-
bral artery join into basilar artery, which divides to upper 
cerebellar arteries and then posterior cerebral arteries, 
which are part of the cerebral arterial circle.4,6

Aim
We want to present here a case of a female cadaver with 
rare aortic arch origin of the left vertebral artery. The 
aim of this article is to complete the frame of anomalies 
in aortic arch and to explore rare variability shown in 
this specific case.

Fig. 1. Left vertebral artery, the part which leaves aorta arch 
between left common carotid artery and left subclavian 
artery and goes to the transverse process of vertebra C-5, 
length: 9 cm (vertebral artery marked with pins)

Description of the case
The dissection revealed rare variability of vertebral ar-
tery: the vertebral artery departure directly from the 
aortic arch between left common carotid artery and left 
subclavian artery. Furthermore, we found a variability 
of the course in transverse vertebrae processes: it enters 
the transverse process of C-5 (not C-6 as normal). The 
variability of the departure of vertebral artery from the 
aortic arch is noticed more often on the left side. Com-
mon is also a situation when the artery enters into fora-

men of C-4 or C-5 transverse process, where we can find 
characteristic cusp on that vertebrae.

In our case we divided the vertebral artery into 
parts:

1st part which goes from the aorta arch to foramen 
of transverse process of C-5 (length: 9cm) – Fig 1,

2nd part goes through foramina of transverse pro-
cesses of C-5, C-4 and C-2 (length: 6 cm) – Fig 2, 

3rd ‒ the arch that enters foramen of transverse pro-
cess of first vertebrae (length: 2 cm),

4th part that enters to the foramen magnum of oc-
cipital bone.

Fig. 2. Left vertebral artery, the part which goes through 
foramina of transverse processes of vertebrae C-5, C-4  
and C-2.
1 – Brachiocephalic trunk, 2 – left common carotid artery, 3 
– aortic arch, 4 – left subclavian artery, 5 – left vagus nerve, 
6 – left vertebral artery, 7 – left transverse process of C5, 
8 - left transverse process of C4, 9 - left transverse process 
of C3, 10 - left transverse process of C2, 11 – basement 
of occipital bone, 12 – left angle of mandible, 13 - left 
vertebral artery (vertebral artery marked with pins)

Discussion
The early detection of anomalies related with artery ram-
ification from aortic arch play significant role in pre-
vention of complications occurred after operation of an 
aortic arch or inferior part of the neck.7,8,9,10 They are usu-
ally discovered pre-operatively in CT angiography. Clini-
cians should be aware of the fact that there are more cases 
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with left aberrant vertebral arteries than right ones.11,12 
Patients with abnormal departure of vertebral artery are 
usually asymptomatic.12,13 Furthermore, there is a signif-
icant correlation in presence of aneurysm, vascular mal-
formations, pain in occipital regions or in presence of 
Moyamoya disease connected with abnormalities of ver-
tebral artery ramification.11,12,14,15,16 The cause of this cor-
relation is not fully understood, it is suspected to have 
two starting points. The first one applies to congenital ab-
normalities of arterial structure, the second is connected 
with modification of intracerebral circulation.11,17

In the case of vertebral artery ramification directly 
from an aortic arch significantly more often this artery is 
ascending into transverse foramen of cervical vertebrae 
C5-C6.5,18 The upper point of entry of vertebral artery 
into transverse foramen, what may disturb circulation dy-
namics in the intracranial part, what lead to characteris-
tic symptoms among people with similar anomalies.11,19,20

The case presented shows the course of the left verte-
bral artery with its anomalies placed in the direct depar-
ture from the aortic arch. The first variability we noticed 
during dissection was direct departure of left vertebral ar-
tery from aortic arch (the proper place of left vertebral 
artery departure is left subclavian artery). The second 
was the left vertebral artery’s course variability – it en-
tered into the C-5 transverse process foramen (normally 
it should first enter the foramen of transverse process of 
C-6). The final part of the vertebral artery’s course in our 
case seemed not to have any variability and therefore it 
can be said that blood flow to the brain was not disturbed.

Conclusion
To prevent complications during surgery of the aortic 
arch or lower neck, recognition and reporting of these 
variations is important during interpretation of CT an-
giography. It is also important to recognize anomalous 
origin of the vertebral arteries before transfemoral cath-
eterization to the vertebral arteries to reduce catheter-
ization failure. 
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Dear Editor,
With the advent of COVID-19 globally, many doctors 
have begun to review the medications that are already 
available to treat and/or protect against the infection.1 
One of these drugs is the antiparasitic ivermectin. The 
first clinical trial was registered by Zagazig University 
in May, 2020; and hence, it has been adopted in sever-
al studies.2-5     

Ivermectin is one of the medicines previously list-
ed by WHO as one of essential drugs; and approved by 
US Food and Drug Administration (FDA) as an anti-
parasitic drug.6 It is a 50-years-old generic drug. It has 
been used with a long history of safety for about 4 bil-
lion times around the world.7 It has been widely ad-
ministered against many parasitic diseases including 
strongyloidiasis, onchocerciasis and lymphatic filaria-
sis.8 Ivermectin is an inexpensive, readily available drug 
that is well-accepted for use by some health authorities 
around the world on large scales. It can also be easily 
taken by mouth. Moreover, ivermectin administered 
even with a high dose up to 2000 µg/kg is well-toler-
ated. Such dose represents up to 10 times the highest 
FDA-approved dose of 200 µg/kg.9,10 Despite the evident 

safety of ivermectin, it is contraindicated in patients 
with blood-brain barrier (BBB) leakage such as in cas-
es of meningitis.11 Regarding its use for pregnant wom-
en, infants and children below than 15 kg body weight, 
there is insufficient evidence for safety.12,13 Therefore, its 
use for those categories of people might be avoided.  

It has been promoted to be used in large scales in In-
dia with great success.14 Moreover, it has been investigat-
ed in countries of Latin America, South Africa and others 
with encouraging reports. Meanwhile, it has been taken 
up by self-medicated individuals in many countries in-
cluding USA. Although, it is not WHO or FDA-approved 
drug for COVID-19, a recent study stated that there is an 
increase in use of ivermectin by American citizens during 
pandemic period that peaked in January 2021 with a rel-
ative increase of 989%.15 This might be an important fac-
tor other than the widespread distribution of vaccines in 
reducing the number of cases of COVID-19. At the same 
time, use of ivermectin in Peru resulted in an approxi-
mately 14-fold decrease in excess deaths versus a 13-fold 
increase with reversed ivermectin policy.7  

Ivermectin could be taken at home under med-
ical supervision at appearance of the first signs of 
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COVID-19, and it can also be given to individuals who 
are in close contact with confirmed cases. It might sig-
nificantly reduce COVID severity and progression espe-
cially if administered as early as possible. Subsequently, 
the numbers of cases could be reduced; and therefore, 
fewer patients will need to be hospitalized. Its use in 
protection might also be based on the reports stating 
that it is of great benefit in treating cases of mild and 
moderate cases. However, no benefit for use has been 
reported for use in severe cases who are in need for me-
chanical ventilation.16  

In vitro studies, ivermectin has been observed to 
inhibit the replication of SARS-CoV-2 “the virus caus-
ing corona”. It is considered a host-directed antiviral 
agent so it can be of a broad-spectrum antiviral includ-
ing viruses causing Zika, dengue, HIV and yellow fe-
ver.17 It has been stated that ivermectin could prevent 
protein of virus from entering host cell nucleus.18 More-
over, its binding with SARS-CoV-2 spike protein is 
non-epitope specific. Therefore, it might be effective for 
combating the mutations and different variants of the 
SARS-CoV-2.7 Moreover, Zaidi and Dehgani-Mobara-
ki explained 20 different mechanisms for ivermectin 
against viruses including direct actions on the virus as 
well as effect on the host cells to resist viral replication 
and to target the virus-induced inflammation.19 They 
added that it is of worthy attention to repurpose another 
approved drug such as ivermectin in order to overcome 
the new mutant strains of coronavirus and the potential 
re-emergence of novel viruses. In a report issued by En-
gland Ministry of Health on 9 July 2021, it has shown 
that the numbers of deaths due to the delta variant of the 
virus were higher among vaccinated persons compared 
to nonvaccinated cases with sample numbers of 118 ver-
sus 92, respectively.20 This means that the current vac-
cines may not be effective against new strains of virus. 

We call on the experts of WHO to reconsider their 
advice against use of ivermectin for COVID-19; and in-
stead, they might recommend its urgent investigation 
especially since WHO has been previously declared 
that it could be used for mass treatment and prophy-
laxis in other diseases.6,21 The attribution of WHO ad-
vice against ivermectin use in the current pandemic 
has been based on argument of insufficient evidences. 
Despite such advice of WHO, many governments have 
turned to it for combating the pandemic. However, we 
see no convincing reason to reject use of ivermectin in 
the current pandemic despite its high efficacy, safety and 
ease of its trials and confirmation of its positive effects. 
Meanwhile, testing of its effectiveness is so easy and 
doesn’t require facilities except to accept volunteers to 
participate in the investigations without reported health 
risks or even economic burden. 

It is emphasized that no drug or vaccine can be said 
to eliminate or protect from infections without proper 

clinical trials. In this context, Bryant et al. performed a 
meta-analysis of 15 clinical trials conducted up to April 
25, 2021 for investigation of efficacy of ivermectin.22 They 
concluded that ivermectin could be of great impact in 
combating SARS-CoV-2 pandemic. Moreover, a recent 
study conducted by French Pasteur Institute confirmed 
the good effective role of ivermectin against COVID-19 
infection.23 Accordingly, we agree the opinion of other 
authors that apparent efficacy, safety and low cost of iver-
mectin could be an important cause for its significant role 
in control of the current pandemic globally.22

Meanwhile, many encouraging news have come 
from almost all countries and governments adopt-
ing ivermectin for prophylaxis with a dramatic drop 
in the number of cases. These countries include In-
dia, Peru, Mexico, South Africa, Brazil and other coun-
tries.24 Moreover, it has been approved for use against 
COVID-19 in many other countries including Hondu-
ras, Slovakia and Czech Republic.25 

Some authors have endorsed the use of a prophy-
lactic weekly dose of ivermectin to protect health care 
workers from infection with the coronavirus.26 Mean-
while, a group of expert physicians named Front Line 
COVID-19 Critical Care Alliance reviewed the effects 
of ivermectin on COVID-19 infections; and concluded 
that it has showed a strong evidence of therapeutic ef-
ficacy and is recommended for prophylaxis and thera-
py of SARS-CoV-2 infection.27 In a previous report, we 
proposed use of ivermectin in mass prophylaxis by ad-
ministering one or more doses to all members of com-
munity at the same time.5 However, if this is difficult to 
be adopted by health authorities, ivermectin might be 
administered at regular intervals for health care mem-
bers, and as a single booster dose if contact with patients 
is suspected. Urgent prospective studies on large num-
bers of cases are recommended to determine the exact 
protocol and doses to be used in the current pandemic.     

Conclusions
Use of ivermectin on a wide scale is very safe as previous-
ly stated by WHO in control of some parasitic diseases. It 
has been tested by numerous clinical trials and research-
es as a therapeutic and prophylaxis for the current pan-
demic. It can provide a temporary protection but not 
prolonged immunization. It might protect people from 
infection at when exposed to cases of COVID-19. In ad-
dition, it eliminates the infections in the early stages of 
the disease. Even in vaccinated individuals who have had 
COVID-19 infection, they can use it for treatment. To 
be effective in COVID-19 prophylaxis, it is suggested to 
be given to all members of community at the same time. 
Otherwise, it may be taken when contact with COVID-19 
patients or disease-carriers. It is also a call to WHO and 
US FDA to re-consider their advice against use of iver-
mectin in prophylaxis of the current pandemic.
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