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FABRY DISEASE – A CHALLENGE FOR NEPHROLOGIST
Authors: Nikola Gjorgjievski 1,2, Vlatko Karanfilovski 1,2, Igor G. Nikolov 1,2

1University Clinic of Nephrology, Skopje, Republic of North Macedonia
2Faculty of Medicine, University “Ss. Cyril and Methodius” Skopje, Republic of North Macedonia

 

Fabry disease (FD) is a rare disorder of fat metabolism. It is caused by partial or complete 
inactivity of the lysosomal enzyme α-galactosidase A (α-Gal A), which leads to gradual builds 
up of glycosphingolipids. It happens in a variety of cells and tissues throughout the body and 
within a wide range of clinical symptoms (1,2). In adult males with the classic Fabry phenotype, 
chronic kidney disease (CKD) may appear, and it may progress to end-stage renal disease 
(ESRD). In these patients, FD may have a significant cause of morbidity and early mortality. It 
has been shown that FD affects 0.20%–1.2% of male hemodialysis patients, but the prevalence 
of FD among patients with CKD of unknown origin is believed to be 15–80 times higher (2,3). 
Hence, the occurrence of unexplained left ventricular hypertrophy in CKD patients of unknown 
cause may be a clinical rationale to particularly screen for FD (3).

It has been shown that Fabry nephropathy includes an onset of proteinuria in infancy and 
adolescence, a subsequent deterioration in renal function in early adulthood, and ultimately 
progression of CKD in the third to fifth decades of life (3). Patients without the neuropathic, 
cutaneous, or ocular signs of classical FD could nonetheless develop CKD, as well as heterozygous 
females occasionally present with the typical phenotype of FD, including ESRD (3). The stage 
of the enzymatic deficit has been linked to the rate of nephropathy progression from the early 
stages, but this relationship is not fully understood.

The renal symptoms of FD are influenced by the gradual accumulation of globotriaosylceramide 
(Gb3) in podocytes, endothelial, epithelial and tubular cells. On light microscopy these 
accumulations typically present as vacuoles in cells cytoplasm. More specific are electron 
microscopy findings where cellular inclusions within lysosomes surrounded by a single 
membrane are described as zebra bodies or myelin-like figures (4). Fusion of the podocyte 
foot processes, focal glomerular and tubular epithelial necrosis and development of segmental 
and global glomerulosclerosis, tubular atrophy and interstitial fibrosis, might be seen as the 
condition worsens (4). Finding  parapelvic cysts during renal imaging may indicate the presence 
of FD (3). Hence, in patients with microalbuminuria and CKD of unknown origin presence of 
parapelvic cysts should raise suspicion for FD. Dialysis or kidney transplantation may be used 
to treat a sizable portion of FD patients. The patients’ survival after kidney transplantation was 
comparable to that of patients under 55 with standard nephropathies, and graft survival at 3 
years was no worse than in patients with other nephropathies (72% versus 69%) (3). 

Enzyme replacement therapy (ERT) worked the best for patients who began it at a younger age 
and with less renal damage. Patients with severe renal disease and/ or older onset of treatment 
both exhibited less benefit despite the treatment (5). Hence, early diagnosis of FD and prompt 
initiation of ERT has an important impact on patients’ survival. 

EDITORIAL UDK: 616-089.5:504.4
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Abstract

Introduction: New protocols for the application of chemotherapy in pediatric oncology 
patients require the use of a central venous catheter. The use of central venous catheters is time-
limited and can last from several months to a year. For this purpose, we usually use a long-term 
central venous catheter, which can be an external tunneling long-term central venous catheter 
(ETLCVC) and a totally implanted long-term central venous catheter (TILCVC).

Aim: The aim of this study is to determine the advantage of ETLCVC over TILCVC and to 
compare the incidence of early complications after the implementation of central venous 
catheters following: migration (malposition) of the catheter tip, pneumothorax and arrhythmias.

Material and Methods: This study is a prospective, interventional clinical study involving a 
total of 120 pediatric patients aged 2-14 years with leukemia, lymphomas and solid tumors. The 
patients were divided into two groups (n=60). In patients from group 1, ETLCVC was applied, 
while in patients from group 2, TILCVC was applied. With the parents of the patients who meet 
the criteria for inclusion in the study, an informative interview was conducted and an informed 
written consent for participation in the study was obtained.

Results: In the group of patients in whom a TILCVC was implanted, two patients had an 
arrhythmia, one patient had catheter malposition, and one patient had a pneumothorax. In the 
group of patients with an implanted ETLCVC, only one patient had an arrhythmia.

Conclusion: Incidence of early complications (catheter tip malposition, pneumothorax and 
occurrence of arrhythmias) in our study were more frequent in patients in whom TILCVC was 
applied, but this difference did not have statistical significance.

Key Words: complications from long-term central venous catheters, long-term implanted central 
venous catheters, pediatric oncology patients,.

Introduction
 
Malignant diseases in pediatric patients are a rare condition, but every year in our country about 
80 pediatric patients are registered in which it is necessary to place a long-term central venous 
catheter (1). Malignant diseases are indicated as the second most common cause of death in 

ORIGINAL ARTICLE UDK: 616-089.5:504.4
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patients older than 12 months (2). Psychological traumas can cause other complications in the 
future, and hence, how they cope with the illness and how long they are treated for this condition 
is vital for young patients.

In pediatric hemato-oncology, fully implanted long-term central venous catheters (external 
tunneling long-term central venous catheters and totally implanted long-term central venous 
catheters) are used (3). However, for the selection of an appropriate catheter, the needs of the 
pediatric oncology patient play a significant role. This choice usually depends on a combination 
of factors, including planned treatment time, anticipated catheter use time, and institutional 
capacity (4). It is known that cytostatic drugs have a vascular irritating effect, lead to progressive 
load on the venous system and therefore multiple peripheral venipunctures lead to behavioral 
and physiological reactions conditioned by pain or anxiety (4).

Because children have an inadequate peripheral venous vascular system, during cytostatic 
treatment it is necessary to place a long-term central venous catheter to ensure central venous 
access (5). Since treatment can range from several weeks to several years (for example, in children 
with leukemia, the process takes an average of two years), long-term central venous catheters 
can be especially valuable for the daily application of chemotherapy. They are essential tools that 
enable safe infusions of chemotherapeutic agents, supportive drugs, blood products, hydration 
and administration of total parenteral nutrition (6). Finally, frequent painful punctures of 
peripheral veins can be avoided in this way, and long-term central venous catheters are therefore 
thought to reduce daily stress and improve the quality of life of pediatric patients (7,8).

Pediatric oncology patients with a long-term central venous catheter represent a special entity, 
as they require special treatment. Central catheters can be placed by different techniques 
(“blind” percutaneous venipuncture guided by anatomical landmarks, percutaneous puncture 
using ultrasound and cannulation of peripheral venous line). Catheter placement always 
carries potential risks and the possibility of complications depending on which vein is used for 
venipuncture, which technique is applied and which catheter will be used (9,10). The risk of 
complications is particularly present in immunocompromised pediatric oncology patients (6).

Complications can occur during the application of the catheter itself, immediately after the 
application, but also after a certain time. Hence, they can be classified as early (≤30 days) or 
delayed (>30 days) (11).  

They can also be classified according to severity, namely: minor and major complications. Minor 
complications do not require surgical intervention or appropriate medical therapy for less than 
24 hours. Major complications include complications that require early surgical intervention 
or prolonged medical therapy with a stay in hospital for more than 24 hours, and may result in 
death.

Problems occur at the time of placement of the central venous catheter, which usually consist 
of injury to surrounding vital structures or incorrect positioning of the catheter tip. The most 
common early complications are: cardiac arrhythmia (23% - 25%), accidental arterial puncture 
(0% - 15%), hemothorax (0.1% - 11%), pneumothorax (1% - 4%) and air embolism (12-15). 
The most common late complications in the placement of central catheters are: migration, 
mechanical complications (9%), problems related to the catheter material (2%), infections, 
thrombosis (50%) and pooling of fibrin in the catheter (14-17). 
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All these traumatic, infectious or thrombotic complications can be life-threatening, result in 
prolonged hospitalization and are certainly accompanied by additional costs for prolonged 
treatment (18,19). In these cases, a non-functional central venous line is simply removed, after 
which there is a need to place a new central venous catheter (20). 

Malposition of the central venous catheter is a common early complication and represents 
dislocation of the catheter tip. In this complication, the tip of the central catheter is not positioned 
in the superior vena cava. It can be found the most commonly in the azygos vein, the internal 
mammary vein, and the left superior intercostal vein. This malposition of the tip of the catheter 
is demonstrated by the application of lung X-ray.

Hemothorax as an early complication occurs during accidental puncture of intrathoracic arteries 
or laceration of subclavian vein (21). Each hemothorax can collect a ½ to 1l of blood, enough to 
cause hemorrhagic shock if the bleeding is not under control. 

Another early complication during placement of central catheters is accidental injury to the 
parietal pleura and the occurrence of pneumothorax (22). This unwanted complication can be 
prevented by using the ultrasound technique. It has been proven that the use of the ultrasound 
technique when placing the central venous catheter is a safer method than the technique of 
anatomical markers.

Arrhythmias occur as a result of placement of the lead wire or the tip of catheter in the heart and 
their mechanical irritation of the endocardium. The most cases are benign atrial arrhythmias 
that are reversible, especially with withdrawal of the catheter or guide wire. In some cases, 
dysrhythmias can be caused, namely complete heart block and the appearance of asystole (23). 
In these cases, an increased risk of damage to the tricuspid valve, cardiac perforation and cardiac 
tamponade may occur accidentally. The guide wire can lead to a lesion of the thoracic duct 
accompanied by the appearance of a chylothorax.  

As noted in previous studies, different types of central venous catheters are associated with 
different levels of infection risk. Lower rates of catheter-related bloodstream infection were 
observed in patients with indwelling catheters versus tunneled catheters, and the highest 
incidence of infection was found with external tunneled long-arm central venous catheters (24). 
Colonizing microorganisms become embedded in a microbial biofilm within 48-72 hours of 
catheter placement. They can develop resistance to traditional systemic antibiotics, which can be 
very difficult to eradicate and can become a recurrent cause of infection (25). 

Aim of the Study

The primary objective of the study is to determine the incidence of early complications in patients 
with two types of long-term central venous catheter (1. tunneling – Hickman-monolumen 
Broviac-multilumen and 2. totally implanted long-term central venous catheter - Bard-port).

Material and Methods

Our study is prospective, interventional clinical study performed in 120 hemato-oncology 
pediatric patients scheduled for chemotherapy using a long-term central venous catheter and 
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conducted in the period from January 2021 to January 2023.

The study was performed at the University Clinic for Traumatology, Orthopedics, Anesthesia 
with Resuscitation and Intensive Care and Emergency Center (UC TOARILUC - KARIL) in 
collaboration with the University Clinic for Pediatric Surgery and the Clinic for Children’s 
Diseases.

Pediatric patients with acute lymphoblastic leukemia, myeloid leukemia, lymphoma (non Hodgin 
and Hodgin) and solid tumors (CNS tumors, rhabdomyosarcoma and Wilms’ tumor and bone 
tumors) were included in the study. Pediatric patients who meet the criteria for inclusion in the 
study were included in the same, and those who had elements for exclusion from the study were 
excluded.

In the study were included pediatric patients from 2 to 14 years old, patients with BMI < 25 
kg/m2, patients classified according to the American Association of Anesthesiologists (AЅA) 
in class I - III, patients with normal values of infectious markers, neutrophils and platelets and 
proper hemostasis and patients whose parents or guardians singed an informed written consent 
to be included in the study.

The patients under 2 years old and older than 14 years, with BMI > 25 kg/m2, patients with 
infection or suspected infection who had previously been treated with a broad-spectrum 
antibiotic, patients with high infectious parameters, patients with a disorder in hemostasis, 
thrombocytopenia and neutropenia, patients with anemia (Hb < 100g/l), patients who were 
allergic to heparin and pediatric patients with kidney or liver disease were excluded from the 
study.

The patients were randomized into two equal groups. In the first group there were included 60 
pediatric oncology patients in whom the totally implanted long-term central venous catheter 
was applied under general endotracheal anesthesia. In the second group, 60 pediatric oncology 
patients were included in whom the external tunneling long-term central venous catheter was 
applied under general endotracheal anesthesia.

In agreement with the colleagues from the Clinic for Children’s Diseases and the pre-operative 
preparation carried out, the date for placing the central venous catheter was determined. One 
day before performing the procedure, an examination and anesthesiology evaluation of the 
patients was performed in the anesthesiology outpatient clinic at the UC TOARILUC. 

After admission to the Clinic for Pediatric Surgery, the invasive procedure was started. In 
pediatric patients, standard non-invasive hemodynamic monitoring (ECG, non-invasive 
blood pressure and pulse oximetry) was performed in the operating room. After induction of 
inhalation anesthesia (Sevoflurane-O2), a peripheral venous line was placed through which 
muscle relaxants and opioid analgesics were administered. After endotracheal intubation and 
adequate hemodynamic and respiratory monitoring, the procedure for placing a central venous 
catheter began. The patient was placed in an adequate position (Trendelenburg position) and 
the operating field was prepared using aseptic technique. After isolation of the surgical field 
for port placement, an ultrasound technique was used to identify anatomical structures. We 
used ultrasound Simens Acuson P500 with linear probe. The placement of the central venous 
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catheter in both studied groups was performed through the vena jugularis interna according to 
Seldinger’s method.

In the patients from the first group, after we punctured v. jugularis interna and we secured 
venous access, a guide-wire have been placed through which the silicone dilator was pulled, the 
tip of which should be in the venous blood vessel. In the next step, a subcutaneous pocket was 
made with a surgical technique in the middle clavicular line, 3-5cm below the right clavicle. After 
exact hemostasis, the silicone reservoir to which the silicone catheter was connected was placed 
in the subcutaneous pocket. Then, with a subcutaneous tunneling procedure, communication 
between the subcutaneous pocket and the puncture site of the blood vessel was established. 
The catheter was passed through the subcutaneous tunnel using a metal guide to the insertion 
site of the silicone dilator. In the next step, the catheter was inserted into the venous blood 
vessel through the placed silicone dilator. The tip of the silicone catheter through the v. jugularis 
interna was placed in v. cava superior. The height of the silicone catheter was determined by 
measuring from the insertion site to the sternal angle between the manubrium and the body 
of the sternum. The subcutaneous pocket was closed with surgical sutures. The position of the 
fully implanted catheter was checked by an aspiration probe through the silicone reservoir. 
The test was considered positive if a return of venous blood was obtained. At the end of the 
procedure, the catheter was injected with 2.5ml of heparin solution (100 IU of heparin in 1ml of 
physiological solution). The position of the tip of the central catheter was confirmed by a native 
X-ray of the lungs.

In the second group, in patients where the external tunneling long-term central venous catheter 
was applied, the initial phase of the procedure was identical to that of patients from group 1. 
Venous access was secured by puncturing the vena jugularis interna and a guide wire was placed, 
after which the metal cannula was removed from the blood vessel. The silicone dilator, which 
acts as a guide and whose tip should be in the venous blood vessel, was pulled over the guide 
wire. In the middle clavicular line, 3-5cm below the clavicle, a small subcutaneous incision of 
1cm was made. After achieving adequate hemostasis, a subcutaneous tunneling procedure was 
performed from the site of the surgical incision to the insertion site of the silicone dilator. Then, 
through the created subcutaneous tunnel, the silicone catheter was entered from the site of the 
surgical incision to the placed dilator with the help of a plastic guide. Through the guide dilator, 
the tunneling central venous catheter was entered into the venous blood vessel with the tip 
placed in v. cava superior. The outer part of the catheter was fixed with a surgical suture to 
the surgical incision. The tunneling central venous catheter has a safety cuff (Surecuff-Tissue 
Ingrowth cuff) which was placed in the subcutaneous tunnel 1-2cm from the surgical incision. 
This safety cuff provides fixation of the catheter to the surrounding subcutaneous tissue, but at 
the same time provides a physical barrier to the transmission of microorganisms. Procedures for 
verifying the position and height of the catheter were identical to those of patients in group 1.

After finishing the interventional procedure and awakening from general anesthesia, patients 
from both groups were monitored in the recovery room for one hour, where possible early 
complications were monitored. After completion of the stay in the recovery room and X-ray 
diagnostics performed, the patients were referred to the Children’s Disease Clinic where they 
were monitored for late complications of the invasive procedure. The prescribed chemotherapy 
could be started on the same day.
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To reduce the possibility of occlusion of the central venous catheter, heparin was applied 
intraluminally in doses of 10-100 i.e./ml before placing the catheter with a volume of 2.5ml. The 
occlusion of the central venous catheter could lead to a delay in oncological treatment, as well as 
to a complete change of the central venous catheter itself if previously thrombolytic therapy did 
not give the expected results (17).

Results 

The results obtained by processing and analyzing data from 120 subjects, hemato-oncology 
pediatric patients who were to be administered chemotherapy using a long-term central venous 
catheter, are shown.

The gender structure of the respondents consisted of 68 male patients (56.67%) and 52 female 
patients (43.33%).

Patients ranged in age from 2 to 14 years, with a mean age of 6.1 ± 3.5 years. Half of the patients 
were older than 5 years (median=5 years).

Table 1. Characteristics of the sample

Variable n (%)

Gender Male 68 (56.67)
Female 52 (43.33)

Age (years) (mean ± SD) (min – max)
median (IQR)

(6.1 ± 3.5) (2 – 14) 
5 (3 – 9)

Early complications after the application of a central venous catheter were presented by 4 
patients, that is, the incidence of early complications was 3.33% (Figure 1).

Figure 1. Percentage of early complications.

Regarding the type of early complications, malposition was noted in 1 patient (0.83%), arrhythmia 
in 2 patients (1.67%), and pneumothorax in 1 (0.83%) patient.

Early complications were noted in 1 patient (1.67%) from the group with ETLCVC and 3 patients 
(5%) from the group with TILCVC. The tested difference in the distribution of patients with and 



17Vol. 7 No 2, October 2023

Macedonian Journal of Anaesthesia

without early complications, depending on the type of central venous catheter placed, was not 
statistically significant (p=0.31) (Table 2).

Таble 2. Incidence of early complications.                     
                                                    

Early complications n group 1
n (%)

group 2
n (%) P - value

Yes 4 1 (1.67) 3 (5) X2=1.0
p=0.31No 116 59 (98.33) 57 (95)

group 1 - ETLCVC (external tunneling long-term central venous catheter)       
group 2 - TILCVC (a totally implanted long-term central venous catheter)
X2(Pearson Chi-square test)
 
Malposition as an early complication of central venous placement was manifested by 1 patient 
(1.67%) from the group with applied TILCVC.

The frequency of registered malposition did not differ significantly between the groups with 
ETLCVC and TILCVC (p=0.315) (Таble 3).

Таble 3. Incidence of malposition of the catheters.           
                                                       

Malposition n group 1
n (%)

group 2
n (%) P - value

Yes 1 0 1 (1.67) X2=1.1
p=0.315No 119 60 (100) 59 (98.33)

group 1 - ETLCVC (external tunneling long-term central venous catheter)       
group 2 - TILCVC (a totally implanted long-term central venous catheter)
X2(Pearson Chi-square test)

Patients with ETLCVC and TILCVC reacted the same during the insertion of the central venous 
catheter in terms of heart action, i.e. arrhythmia was registered in 1 patient from one and the 
other group (Table 4).

Table 4. Incidence of arrhythmia.    
                                                                  

Arrhythmia n group 1
n (%)

group 2
n (%)

Yes 2 1 (1.67) 1 (1.67)
No 118 59 (98.33 59 (98.33)

group 1 - ETLCVC (external tunneling long-term central venous catheter)       
group 2 - TILCVC (a totally implanted long-term central venous catheter)
X2(Pearson Chi-square test)

Occurrence of pneumothorax was observed in 1 patient (1.67%) from the group with applied 
TILCVC.
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No statistically significant difference was found in the frequency of pneumothorax between the 
groups with ETLCVC and TILCVC (p=0.315) (Таble 5).

Тable 5. Incidence of pneumothorax.          
                                      

Pneumothorax n group 1
n (%)

group 2
n (%) P - value

Yes 1 0 1 (1.67) X2=1.0
p=0.315No 119 60 (100) 59 (98.33)

group 1 - ETLCVC (external tunneling long-term central venous catheter)       
group 2 - TILCVC (a totally implanted long-term central venous catheter)
X2(Pearson Chi-square test)

Discussion

Long-term central venous catheters are commonly used for taking blood samples, intravenous 
hydration of the patient and for administering medications to patients with various pathologies. 
The first catheters were described by Broviac in 1973 and later by Hickman in 1979 (26,27). 
They were tunneled subcutaneously and also had subcutaneous cuff. The advantages of totally 
implanted long-term central venous catheters are that they do not require external dressings, 
allow for greater patient activity, and require monthly injections of heparin solution for their 
maintenance. Therefore, TILCVCs are associated with fewer infections and complications 
than external tunneling catheters (28). The overall complication rate associated with long-
term central venous catheters is estimated to be 10 - 15% (29). In this paper, the focus is on 
early complications (pneumothorax, malposition of the catheter and arrhythmias) and their 
relationship with the type of catheter applied (30 - 32).

This study included 120 pediatric oncology patients aged 2-14 years, of which 90 patients had 
leukemia (75%), 22 patients had solid tumors (18.3%), and 8 patients had lymphoma (6.7%). 
Most of the patients were diagnosed with acute lymphoblastic leukemia (44%) and 22.5% with 
lymphoid leukemia. The patients were divided into two groups depending on which long-term 
central venous catheter was applied for the implementation of cytostatic therapy. Both groups 
were homogeneous in terms of gender and age. In both groups, the male gender dominated, in 
the first group 55%, and in the second group 58%. The average age in both groups was 6.1 ± 3.5 
years.

The total rate of early complications in this study was 3.33%, that is, early complications were 
observed in 4 patients out of a total of 120. Pneumothorax was registered in only one patient 
from the group with TILCVC. In a study by Emine Ozyuvaci and his associates, a pneumothorax 
rate of up to 4% was cited and this reduction in incidence was the most likely due to the use 
of ultrasound (33). With the use of ultrasound, the rate of occurrence of pneumothorax is 
significantly reduced, as well as unsuccessful cannulation of v. jugularis interna and occurrence 
of hematomas. Malposition of the catheter was registered only in one patient and that in the 
group with TILCVC. Arrhythmia was registered in two patients, one in the ETLCVC group and 
one in the TILCVC group. The frequency of all early complications did not differ significantly 
between the groups with ETLCVC and TILCVC (p=0.315).
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Malposition and arrhythmias are related to the accuracy of catheter tip placement. Various 
techniques have been described in the literature to improve the accuracy of long-term central 
venous catheter positions, such as intravenous electrocardiography, depth calculation formulas 
or interventional guidance followed by postoperative chest radiography (34-36). In 2022, a 
study was published by Yuanzhen Chen and colleagues, where they used transesophageal 
echocardiography to accurately position the catheter tip in 297 pediatric patients. In their study, 
58 cases of catheter tip malposition were recorded. However, transesophageal echocardiography 
is a tool that takes time to master, and it is difficult to differentiate the catheter tip from cardiac 
structures. A technique that would the most accurately determine the position of the tip of the 
catheter has not yet been found, i.e. the occurrence of malposition and occurrence of arrhythmias 
would be avoided. 

Conclusion

Thanks to the long-lasting central venous catheters, reliable, safe and long-lasting venous access 
is possible for the implementation of invasive chemotherapy in pediatric oncology patients. The 
incidence of early complications in pediatric oncology patients is very low and does not depend 
on the type of long-term central venous catheter applied (ETLCVC and TILCVC). 
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Abstract

Introduction: Altered thyroid function (hypothyroidism / hyperthyroidism) can be considered 
as a frequent and common medical issue. Due to metabolic changes, almost all systems and 
functional processes in the human body are. Experimental animal models of thyroid dysfunc-
tion are the key for further scientific investigations of the peripheral effects of thyroid hormones 
at cellular and sub cellular level. 

Aim: To establish an experimental animal model of impaired function of the thyroid gland – 
hypothyroidism. 

Matherials and methods: 20 Wistar rats (10 males - 350 ± 40 gr and 10 females - 320 ± 40 
gr), average age 7 months old, were analyzed in the period of 2 months (treated for 1 month 
with Propilthiouracil 1 mg/100g body mass in drinking water and 1 following month without 
treatment). The following basic parameters were determined for each subject (body mass index, 
temperature, thyroid status). The second group of 10 Wistar rats - (5 males and 5 females) did 
not recieve Propilthiouracil and this was the control group used to obtain normal morphomet-
ric and biochemical parameters.

Results: Between the mean values   of FT4 and FT3 at the beginning, at the intersection and at 
the end of the study, there were statistically significant differences with decreased levels at the 
cross section and no statistically significant difference between the beginning and the end of 
the examination in the group treated with Propiltiouracil. No statistically significant differences 
were detected in the control group.

Conclusion: Experimental animal model of impaired function of the thyroid gland – hypothy-
roidism in Wistar rats was successfully established.

Key words: experimental animal model, hypothyroidism, wistar rats.
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Introduction

Thyroid hormones regulate the processes of oxidative, energetic and basal metabolism, thus 
they have impact on the growth, differentiation and function of the cells and tissues (1). The 
regulation of the thyroid hormones secretion takes place at two levels - the pituitary gland and 
the hypothalamus, and it works on the principle of negative feedback loop. 

Hypothyroidism, which is characterized with a thyroid hormone deficiency usually considers 
underactive thyroid gland. When the production of thyroid hormones is insufficient, by the 
mechanism of negative feedback loop, thyrotropes of the adenohypophysis are activated and 
induced to produce increased levels of thyroid-stimulating hormone (TSH). Considering the 
pathogenesis context, hypothyroidism can be divided into: primary hypothyroidism (where the 
thyroid gland is damaged), secondary (where damaged pituitary gland leads to decreased TSH 
formation and thus results in insufficient stimulation of thyroid follicular cells for T3 and T4 
production) or tertiary. Tertiary hypothyroidism is also known as central hypothyroidism. De-
pending on the time of occurrence, hypothyroidism is divided into congenital and acquired (2).

The clinical manifestations of hypothyroidism are very diverse, which is explained by the fact 
that the targets of thyroid hormones are virtually all organs and tissues of the body. The mani-
festation rate and morphological disorders arising in the structure of organs and tissues is deter-
mined by the degree of thyroid hormone deficiency (3). 

The aim of our study was to establish an experimental animal model of thyroid dysfunction - 
hypothyroidism. The amount of published scientific data regarding experimental animal mod-
els in the field of thyroid impaired function is an obstacle for sufficient experimental data on 
peripheral effects on organs, tissues and at cellular level in the state of thyroid hormones deficit. 
Establishing such experimental models could enable further medical investigations and under-
standing of the effects of thyroid hormone disturbances. 

   
Matherials and methods

We analyzed 30 Wistar rats with an average age of 7 months during the period of 2 months, 50% 
(10) female (320 ± 40 gr) and 50% (10) male (350 ± 40 gr).

Group 1 – Hypothyroid group: 20 Wistar rats (10 males and 10 females), which were treated for 
1 month with pharmacological doses of pure substance Propilthiouracil 1 mg / 100g BM in the 
drinking water and 1 following month without treatment (follow up). Before the initiation of the 
administration of Propilthiouracil, the following basic parameters were determined for each rat 
(under conditions of previous good hydration and nutrition): body mass index (BMI), thyroid 
status (FT4, FT3), body temperature (ºC). The experiment inclusion criteria were: euthyroid 
condition for each subject. Once a week and at the end of the experiment, the body mass (BMI) 
of the animal was determined. The next day after the last administration of Propilthiouracil, the 
thyroid status was determined for the verification of the achieved overt hypothyroidism.

Group 2 - Control group: 10 Wistar rats (5 males and 5 females) did not recieve Propilthiouracil 
and this group was used to obtain normal morphometric and biochemical parameters. 

All procedures were in accordance with accepted European and World regulations for working 
with experimental animals. The individuals were acclimatized at room temperature (18-22 ºC). 
The light regime was a 12/12 hour day/night cycle (6am to 6pm). Access to water was ad libitum, 
and at the same time the feed was balanced with a complete pelleted feed mixture of the KKS 0 
type in composition according to the specification of the Schaumann manufacturer. 
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The determination of the thyroid status of the experimental animals through the level of FT4 
and FT3 in the serum was carried out by DELFIA immunometric methods on the device 1234 
DELFIAÒFluorometer, using commercial kits from the manufacturer (PerkinElmer and Ana-
lytical Sciences, Wallac Oy, Finland). 

Satistical analysis and presentation of the results

From the descriptive statistics, the measures of central tendency and variability (mean value, 
standard deviation) were used. Differences between certain time points, as well as differenc-
es between groups, were analyzed with the Students “t” test for dependent and independent 
samples and the one-factor and multi-factor analysis of variance ANOVA and MANOVA. The 
correlations between the values   of the individual parameters of the test were expressed by the 
Person correlation coefficient (r). How statistically significant were the differences for p< 0.05. 
Statistical series (all defined variables) were shown tabularly and graphically.The testing of the 
significance of the differences between two arithmetic means and the dependent samples (in the 
examined groups) was done with the Student’s t - test for dependent samples, and if there was a 
question of irregular distribution with the non-parametric Wilcoxon - test of equivalent pairs. 
The testing of the significance of the differences between two arithmetic means and the indepen-
dent samples between the test groups was done with the Student’s t-test for independent samples 
and if there was a question of irregular distribution with the non-parametric Mann-Whitney 
U-test. The data were processed with statistical program SPSS 23.0.

Results 

 
Table 1. Mean values   of temperature (ºC) at the beginning, at the cut point and at the end (hypo-
thyroid) - treated with PTU

Temperature average SD min. Max. N

Beginning 37.2 0.10 37.0 37.3 20

Cross section 36.7 0.08 36.5 36.8 20

End 37.1 0.07 37.0 37.2 10
 
Graphic 1. Mean values   of temperature (ºC) at the beginning, at the cut point and at the end
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There are statistically significant differences between the mean values   of the temperatures at the 
beginning, at the intersection and at the end of the study (Friedman ANOVA Chi Sqr. = 15.79; 
p = 0.00037). Individual differences were tested using Student’s t test for dependent samples. 
The differences in relation to the body temperature are not statistically significant between the 
beginning and the end of the examination (euthyroidism). 

Table 1A. The significance of the differences in the mean values   of the temperatures at the begin-
ning, at the cut point and at the end

Compared values Students t test ( p )

 at the beginning - at cross section t = 29.65     p = 0.000001*

at the beginning - at the end t = 0.28     p = 0.7794

at cross section -  at the end t = 16.51     p = 0.00001*
 
* statistically significant difference

 
Table 2. Mean values   of body weight (gr) at the beginning, at the cut and at the end

Weight / gr average SD min. max. N

Beginning 320.5 34.3 270.0 370.0 20

Cross section 358.5 40.8 300.0 420.0 20

End 324.0 31.7 280.0 360.0 10
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Graphic 2. Mean values   of body weight (gr) at the beginning, at the cut and at the end

 

 

There are statistically significant differences between the mean values   of the body weight at the 
beginning, at the intersection and at the end (Friedman ANOVA Chi Sqr. = 17.89; p = 0.00013). 
The individual differences were tested using Student’s t test for dependent samples and all are 
statistically significant.

Table 2A. The significance of the differences in the mean values   of the body weight at the beginning, 
at the intersection and at the end

Compared values Students t test ( p )

 at the beginning - at cross section t = 14.75     p = 0.00001*

at the beginning - at the end t = 3.49     p = 0.0067*

at cross section -  at the end t = 6.27     p = 0.00014*
 
* statistically significant difference

 
Table 3. Average values   of FT4 at the beginning, at the cut point and at the end

FT4 average SD min. max. N

Beginning 30.15 2.11 26.80 34.60 20

Cross section 2.80 0.92 1.50 4.48 20

End 28.36 2.41 24.40 32.50 10
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Graphic 3. Mean values   of FT4 at the beginning, at the cut and at the end

 

Between the mean values   of FT4 at the beginning, at the intersection and at the end of the study, 
there are statistically significant differences (Friedman ANOVA Chi Sqr. = 15.29; p = 0.00053). 
Individual differences were tested using the Student’s t test for dependent samples. The differenc-
es in relation to FT4 are not significant between the beginning and the end of the examination.

Table 3A. The significance of the differences in the mean values   of FT4 at the beginning, at the 
intersection and at the end

Compared values Students t test ( p )

 at the beginning - at cross section t = 46.78     p = 0.000001*

at the beginning - at the end t = 1.97     p = 0.0798

at cross section -  at the end t = 16.51     p = 0.00001*
 
* statistically significant difference

 
Table 4. Mean values   of FT3 at the beginning, at the intersection and at the end

FT3 average SD min. max. N

Beginning 6.53 0.83 5.04 7.81 20

Cross section 2.80 0.40 2.14 3.84 20

End 4.73 0.21 4.41 4.95 10
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Graphic 4. Mean values   of FT3 at the beginning, at the cut and at the end

  
Between the mean values   of FT3 at the beginning, at the intersection and at the end of the study, 
there are statistically significant differences (Friedman ANOVA Chi Sqr. = 20.00; p = 0.00005). 
The individual differences were tested using Student’s t test for dependent samples and are sta-
tistically significant. 

Table 4A. The significance of the differences in the mean values   of FT3 at the beginning, at the 
intersection and at the end (hypothyroid)

Compared values Students t test ( p )

 at the beginning - at cross section t = 15.66     p = 0.00001*

at the beginning - at the end t = 7.59     p = 0.00003*

at cross section -  at the end t = 11.53     p = 0.00001*
 
* statistically significant difference

 
Table 5. Mean values   of temperature (OC) at the beginning and at cross section 

(control group)

Temperature average SD min. max. N

At the 
beginning 37.1 0.08 37.0 37.2 10

At cross 
section 37.1 0.09 37.0 37.3 10
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Graphic 5. Mean values   of temperature (O C) at the beginning and at cross section

 

 

There are no statistically significant differences (Student’s t test for dependent samples) between 
the mean values   of the temperatures at the beginning and at cross section of the research in the 
control group.

Table 5A. The significance of the differences in the mean values   of the temperatures at the begin-
ning and at cross section (control group):

Compared values Students t test ( p )

at the beginning - at cross section t = 0.63     p = 0.5413
 
*- statistically significant difference

 
Table 6. Mean values   of body weight (gr) at the beginning and at cross section (control group with-
out drugs);

Body weight average SD min. max. N

at the 
beginning

322.0 36.76 280.0 360.0 10

at cross section 322.0 30.84 290.0 360.0 10
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Graphic 6. Mean values   of body weight (gr) at the beginning and at cross section (control group 
without drugs);

 

 

There are no statistically significant differences between the mean values   of the body weight at 
the beginning and at cross section of the study (control group without drugs) (Student’s t test 
for dependent samples).

Table 6A. The significance of the differences in the mean values   of the body weight at the beginning 
and at cross section

Compared values Students t test ( p )

at the beginning - at cross section t = 0.00     p = 1.0
 
*- statistically significant difference

        

Table 7. Mean values   of FT4 at the beginning and at the cross section

 
FT4 average SD min. max. N

beginning 30.22 1.99 27.60 33.70 10

at cross 
section 30.03 1.56 27.80 32.70 10
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Graphic 7. Mean values   of FT4 at the beginning and at the intersection

 

 

There are no statistically significant differences between the mean values   of FT4 at the beginning 
and at the intersection of the study (control group without drugs) (Student’s t test for dependent 
samples).

Table 7A. The significance of the differences in the mean values   of FT4 at the beginning and at the 
cut-off point (control group without drugs);

Compared values Students t test ( p )

at the beginning - at cross section t = 0.36     p = 0.7233
 
*- statistically significant difference

Table 8. Mean values   of FT3 at the beginning and at the intersection (control group)

FT3 average SD min. max. N

beginning 6.94 0.45 6.38 7.63 10

at cross section 6.50 0.62 5.04 7.21 10
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Graphic 8. Mean values   of FT3 at the beginning and at the intersection (control group) 
 

 

There are statistically significant differences (Student’s t test for dependent samples) between the 
mean values   of FT3 at the beginning and at the end of the study (control group without drugs). 

Table 8A. The significance of the differences in the mean values   of FT3 at the beginning and at the 
cut-off (control group without drugs)

Compared values Students t test ( p )

at the beginning - at cross section t = 2.53     p = 0.0321*
 
*- statistically significant difference

 
 
Discussion

Altered thyroid function (hypothyroidism/hyperthyroidism) can be considered as a frequent 
and common medical issue. However, due to metabolic changes, almost all systems and func-
tional processes in the human body are affected in cases of impaired function of the thyroid 
gland. In the literature there is a limited amount of scientific data about established experimen-
tal animal models of thyroid dysfunction. Establishing such experimental models could enable 
further medical investigations and understanding of the effects of thyroid hormone disturbanc-
es at cellular and sub cellular level.

The experimental animal model that we decided to establish included Wistar rats which were 
treated for 1 month with pharmacological doses of pure substance Propilthiouracil 1 mg / 100g 
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BM in drinking water. Before the start of the administration of Propilthiouracil each rat was 
under condition of good hydratiton and nutrition. In the literature, similar models have been 
established, like the model of Ferriera et al. which was performed in mice (4). We decided to 
use the administration of Propilthiouracil in drinking water ad libitum in order to have as little 
animal disturbance and handling as possible compared to the models of intra peritoneal drug 
administration (5-7). Hegazy A et al. used a similar experimental model of induced hypothy-
roidism in adult albino rats but they obtained the blood samples from the retro-orbital venous 
plexuses while we used the tail veins (8). JF Silva et al used the dosage of 1mg/ml Propilthioura-
cil in drinking water, while we obtained overt hypothyroid state in our subjects with the dosage 
of 1 mg/100g BM (9). Several authors obtained positive result of hypothyroid induction in rats 
after administering Propilthiouracil and confirmed that its action is dose-dependent (10-12). 
Thyroid hormones (TH) are of central importance for thermogenesis, energy homeostasis and 
metabolism. It is widely accepted that THs modulate thermogenesis and body mass directly by 
changing the functionality and transcription rate of UCP1 (Uncoupling Protein 1) and obliga-
tory thermogenesis by increasing metabolic cycling, oxidative phosphorilation at mitochondria 
level or by direct actions on the sodium/potassium and the calcium pump in skeletal muscle. In 
the thyroid hypofunctional state, an increase of protein catabolism occurs with a consecutive re-
duction of muscle mass, but at the same time, almost all metabolic pathways are with decreased 
intensity.

Hormones of the thyroid gland increase the metabolic activity in all tissues and organs except 
the brain, retina, spleen, testicles and intestines. Basal metabolism can decrease by 60 - 100% 
below normal values   if the values   of thyroid hormones are overtly reduced. In our study the 
decreased internal temperature and changes in the body mass of the rats in the group with in-
duced hypothyroid state was seen during the cross section analyzes where the levels of thyroid 
hormones were overtly decreased. There were statistically significant differences between the 
body temperature and body mass at the beginning, cross section and the end of the study. In 
the periphery, thyroxine is almost completely deiodinated into triiodothyronine and therefore it 
is considered that triiodothyronine is the true intracellular hormone. Our results presented the 
levels of thyroid hormones (free triiodothyronine, free thyroxine) being with statistically signif-
icant differences between the beginning, cross section and the end of the study, which was in fa-
vor of successfully experimentally induced hypothyroid state. The levels of FT4 were significant-
ly decreased in rats given Propilthiouracil in the cross section compared to the euthyroid rats 
in the beginning or the end of the study and the control group. FT3 levels were also statistically 
significantly decreased in hypothyroid rats compared to euthyroid rats in the beginning and in 
the end of the study and the control group. Hypothyroidism has traditionally been associated 
with weight gain and overweight state. Subjects with hypothyroidism have an adrenergic hypo-
stimulation with decreased basal metabolism and thermogenesis, and a reduced overall energy 
expenditure resulting in a tendency toward weight gain (13,14). Hypothyroidism can also in-
duce an decreased gastrointestinal transit and occasionally anorexia. All these factors may have 
lead to the belief of a direct association of hypothyroid states with decreasing of body weight. 
According to the previous knowledge of the effects of hypothyroidism on the body mass index, 
body temperature and the levels of thyroid hormones, in our results the increasing of body 
weight, decrease of body temperature and lower values of thyroid hormones, since the rats are 
in hypothyroid condition was already expected and in favor of successfully established experi-
mental animal model of thyroid dysfunction - hypothyroidism. Our results show significantly 
increased body weight in the hypothyroid rats expressed in grams at the cross section point of 
the study compared to euthyroid rats of the beginning and the end of the study and in the con-
trol group. The control group of ten rats which were not treated with any medication, as seen in 
the tables and graphics in the results section, did not show any statistically significant differences 
according to the internal body temperature, body mass index or the levels of thyroid hormones.
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Conclusion

Our study confirms that we have successfully established an experimental animal model of im-
paired function of the thyroid gland – hypothyroidism. Experimental animal models of thyroid 
dysfunction are the possible key for further scientific investigations of the peripheral effects of 
thyroid hormones at cellular and sub cellular level. 
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Abstract 

Objectives: Bone scintigraphy (BS) is the gold standard for screening and initial diagnosis of 
bone metastases (BMs) in breast cancer (BC). The aim of this study was to analyze the correlation 
between multiple BMs diagnosed on BS with the tumor characteristics and molecular subtypes 
of the tumor in BC patients.

Materials and Methods: We performed a retrospective, observational study of 66 BC patients 
(mean age 52.52±10.64 years) with multiple BMs confirmed on the first diagnostic BS, in the 
period 2013-2018. Data regarding the initial disease stage, tumor histological type, grade and 
molecular subtype were evaluated for correlation with BMs.

Results: Sixteen patients (24%) presented with BMs at the time of BC. The metastasis-free period 
in the restaging group was 7.38±4.01 years and the same was significantly associated with the 
disease TNM stage (rs =-0.385; P=0.011). Ductal BC was more frequently associated with BMs 
than the lobular type (65% vs. 14%, respectively). ER+ were 86% of the cases, followed by PgR+ 
(74%) and HER2+ (35%) of the cases. A significant correlation was found between the HR+ 
status of BC patients and the presence of multiple BMs (P=0.021). BMs were mainly detected in 
the spine (predominantly the thoracic segment), the ribs and the pelvis (P= 0.013). 

Conclusion: Higher initial TNM stage reduces BMs free interval. HR positive status seems to be 
a significant predictor of BMs in BC.

Key Words: bone metastases, bone scintigraphy, breast cancer,  molecular subtype, TNM stage.
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Introduction

Breast cancer (BC), the most commonly diagnosed cancer, with approximately 2,261,419 new 
cases (11.7% of all cancer cases) in 2020, and it is the leading cause of cancer mortality in women 
worldwide (1). Early diagnosis of the advanced stage is very important, as timely application of 
appropriate treatment may improve patient’s survival (2). Currently, bone status evaluation is not 
required in all BC patients. According to the European Society for Medical Oncology (ESMO) 
Guidelines, clinical recommendations for bone status evaluation include primary tumors >5cm 
(T3 and T4), tumors with aggressive biology and/ or clinical signs, symptoms or laboratory values 
suggesting the presence of bone metastasis (BMs) (3). It is estimated that 12% of the patients 
with stage I-III, during disease progression will develop distant spread to bones, while 58% of 
the patients diagnosed with stage IV are already present with BMs (4). Proper management 
of BMs is required for the reduction of skeletal-related events (SLEs) such as pathological 
fractures or spinal cord compression, leading to a better quality of life (5). Conventional bone 
scintigraphy (BS) is the first method of choice for clinical screening and initial diagnosis of 
metastatic bone disease. It is also used for restaging the patients with the assumption to have 
osseous disease progression, for change in the treatment plan, as well as for monitoring bone-
targeting treatment response (6). The advantages of the method are cost-effectiveness, imaging 
of the whole skeleton, and its high sensitivity for detection of osteoblastic activity, despite the 
low specificity (7). Single photon emission computed tomography with computed tomography 
(SPECT/CT), as hybrid technology through three-dimensional functional and morphological 
assessment of the lesions, improves sensitivity and specificity and decreases the percentage of 
suspicion for BMs on the planar whole-body scan (WBS) (8, 9).

Several factors have been investigated for association with BMs occurrence, like tumor histology 
and molecular subtypes based on hormonal receptors (HR) (including estrogen receptor (ER) and 
progesterone receptor (PgR)), human epidermal growth factor type 2 (HER 2) expression status 
and Ki 67 proliferative index (10-12). To date, this data is still not confirmed for clinical use.

Therefore, in the present retrospective study, we aimed to analyze the correlation between 
multiple BMs diagnosed on BS with the tumor characteristics and molecular subtypes of the 
tumor in patients with BC. 

Materials and Methods

A retrospective, observational cross-sectional study was performed at the Institute of 
Pathophysiology and Nuclear Medicine in collaboration with the University Clinic of 
Radiotherapy and Oncology. We evaluated 66 BC female patients, mean age 52.52±10.64 years, 
that were interpreted as having multiple BMs on the first diagnostic BS, in the period 2013-2018. 
The study was approved by the Ethics Committee of the Medical Faculty in Skopje (number: 03-
2140/3). All patients were over 18 years of age and had signed informed consent.  

The inclusion criteria were: 

- patients with primary BC confirmed by biopsy or histopathology, 
- the first diagnostic BS that showed multiple bone lesions, interpreted as BMs that were further 

confirmed by other diagnostic modalities,
- signed informed consent. 
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The exclusion criteria were: 

- patients who had other malignant diseases besides BC, 
- BS excluded due to other bone pathology (infection, trauma, benign osseous lesions, metabolic 

bone disease or arthropathy), 
- controlled BS or BS where none or only one BM was detected,
- patients younger than 18 years old.

Bone scintigraphy method

WBS was obtained three hours after iv injection of 99m Technetium - methylene diphosphonate 
(99mTc-MDP) in anterior (AP) and posterior (PA) projections. 
BS was performed with OPTIMA NM / CT 640 GE Healthcare dual detector/ 4 slice CT and 
Mediso DHV Nucline Spirit dual-head gamma cameras. Additional SPECT/ CT (OPTIMA 
NM/ CT 640 GE Healthcare dual detector/ 4 slice CT) was done, in the region of interest, where 
a suspicion of BM existed.
WBS and SPECT/ CT findings were analyzed by two nuclear medicine physicians for the 
presence and number of BMs and their exact localization at the axial/ appendicular skeleton. 
WBS along with SPECT/ CT were interpreted as positive for multiple BMs if they showed more 
than one bone lesion, consistent for BMs.

Data Collection

We’ve collected data for the initial disease stage at the time of BC diagnosis, tumor histological 
type and grade, molecular subtype and Ki-67 expression.
Tumor histological types were divided into three categories – ductal type, lobular type, and other 
types, with three degrees of differentiation - grade I, grade II and grade III.
Molecular subtypes were classified into four categories: HR+/HER 2-, HR+/HER 2+, HR-/HER 
2+, and triple-negative (HR-/HER 2-). All characteristics were compared and correlated with 
BM status Immunohistochemical detection of HER 2, HR and Ki 67 was performed with:
-HER 2 protein expression (Ventana anti-HER 2/ neu rabbit monoclonal antibody, clone 4B5 - 

Ventana BenchMark ULTRA automated stainer (Ventana Medical Systems)); 
-ER expression (Ventana anti-ER Rabbit Monoclonal Primary Antibody, clone SP1), 
-PgR expression (Ventana anti-PgR Rabbit Monoclonal Primary Antibody, clone 1E2), 
-Ki-67 expression (Ventana anti-Kil, Primary Mon67 Antibody, clone 30-9). 

We analyzed the site of BM appearance, as well as calculated the BMs-free interval as the time 
interval (years) between the first diagnosis of BC and the time of first BMs presentation on BS.
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Statistical Analysis

Statistical analysis was performed by using SPSS 23.0. For data analysis descriptive statistics, 
Spearman rank R coefficient, Student t-test and analysis of variance ANOVA and MANOVA 
were used. Category variables are presented by absolute numbers and percentages, quantitative 
variables are presented by descriptive parameters (mean, SD). For the level of significance, the 
value of P<0.05 is taken.

Results

Tumor type, grade, molecular subtype, KI-67-expression,and TNM

Regarding the histological type of the tumor, we found that invasive ductal BC was more 
frequently associated with BMs than the lobular type (65% vs. 14%, respectively). The most 
frequent was tumor grade II (44%), while grade III and grade I were present in 39% and 3% of 
the patients, respectively.

Table 1. Tumor characteristics regarding TNM stage and histology.

Tumor characteristics

TNM stage Histology Tumor grade

I 4  (6%) IDC 43 (65%) I 2  (3%)

II 23 (35%) ILC 9  (14%) II 29 (44%)

III 13 (20%) Other 5  (7%) III 26 (39%)

IV 17 (26%) Unknown 9 (14%) Unknown 9 (14%)

Unknown 8 (12%)

Abbreviations: TNM, Tumor, Node, Metastasis; IDC, Invasive ductal carcinoma; ILC, Invasive 
lobular carcinoma.

Tumor characteristics regarding molecular subtypes are shown in Table 2. ER+ were 86% of the 
cases, followed by PgR+ (74%) and HER2+ (35%) of the cases. The dominant molecular subtype 
was HR+/HER 2- diagnosed in 43 patients (65%), while HR+/HER 2+ was found in 19 patients 
(29%) and only 4 patients (6%) had HR-/HER 2+. No patient had triple negative BC (TNBC). 
We found a significant correlation between the HR+ status of BC patients and the presence 
of multiple BMs (P=0.021). Ki-67 expression was noted in 25 patients. All of them had Ki-67 
expression above 15% (mean expression 32.08 ± 16.62%), only in two patients the expression 
was over 70%.
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Table 2. Tumor characteristics regarding molecular subtype.

Tumor characteristics

Hormone receptor HER 2 Molecular subtype

ER+ 57 (86%) HER 2 + 23 (35%) HR+/HER2- 43 (65%)

ER- 9 (14%) HER 2 - 43 (65%) HR+/HER2+ 19 (29%)

PgR+ 49 (74%) HR-/HER2+ 4  (6%)

PgR- 17 (26%) TNBC /

Abbreviations: ER, Estrogen receptor; PgR, Progesterone receptor; HER 2, Human epidermal 
growth factor type 2; TNBC, Triple negative breast cancer.

Tumor characteristics regarding Tumor, Node, Metastasis (TNM) classification and tumor 
histology are presented in Table 1. The majority of patients had T2 (52%), N0 (27%), and M0 
(62%) at presentation and were diagnosed with TNM stage 2 (35%). 

Bone metastasis and metastasis – free interval

Both axial and appendicular skeletons were affected in 71% of the patients, while in the 
remaining 29%, only the axial skeleton was affected. BMs were mainly detected in the spine 
(predominantly the thoracic segment), the ribs, and the pelvis (P = 0.013). BMs were noted at 
least in the scapula, humerus, and clavicle (Table 3).

Table 3. Sites of multiple skeletal metastases in patients with breast cancer.

Skull
Spine
Cervical
Thoracic
Lumbar
Sacral
Sternum
Rib
Clavicle
Scapula
Humerus
Pelvis
Femur
Total no. of lesion sites
Super scan
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* Calculated as: (no. of patients with osseous metastasis at the site)/ (total no. of lesion sites) × 
100.
** Calculated as: (no. of patients with osseous metastasis at the site)/ (total no. of patients) × 100.

The period for developing BMs after initial BC diagnosis or metastasis-free period was 7.38±4.01 
years and was significantly associated with the disease TNM stage (rs=-0.385; P=0.011). Sixteen 
patients (24%) were presented with BMs at the time of BC diagnosis, while the others developed 
BMs later during disease progression.

Discussion

It is estimated that the survival rate is significantly shorter in patients with advanced BC, 
compared to the patients with localized disease (25% vs. 99%). BMs have been found to be the 
commonest metastatic site in the advanced stage of the disease. In this regard, many studies 
have aimed to find a correlation between the presence of BMs and other possible risk factors 
influencing their occurrence (13, 14). 
Age was published to be a significant independent risk factor for BMs, second after BC subtypes, 
with older women being more likely to develop BMs (15, 16, 17). The cut-off value for age was 49.5 
in the research of Yazdani et al., who found 1.85 times greater risk for BMs in postmenopausal 
women (18). The present study group had a mean age of 52.52±10.643 years, with 39 patients 
(59%) being above the suggested cut-off value. In contrast, Purushotham et al. observed an 
inverse correlation between age at the time of diagnosis and BMs, meaning the older the patient, 
the lower the risk of distant metastasis (19). 

Ductal carcinoma is the most frequent histologic type of the diagnosed BC, representing 
80%, followed by the lobular type with 10%, while all other types are represented by 1% (20). 
Bannoura et al., confirmed that ductal BC was the commonest histology type metastasizing to 
bone (93.5%) (21). On the contrary, other studies found a significant association for BMs with 
the tubular mixed type (χ2=5.03, P=0.025), as well as with the lobular type (OR, 1.27 [95% CI, 
1.2–1.35]) (22). Furthermore, the invasive form of lobular BC may present with unique small 
sclerotic bone lesions on BS that can easily be interpreted as negative on BS (23, 24).

Bannoura et al., noted a strong relationship between ductal BC and osteolytic lesions, while the 
lobular type was mainly associated with osteoblastic and mixed bone lesions (21). The majority 
of patients in our study had ductal histology (65%) which may suggest that osteoblastic or 
mixed lesions diagnosed on BS were mainly ductal. However, we could not perform an analysis 
on bone metastatic radiographic appearance because not all patients underwent SPECT/ CT. 

High-grade tumors are expected to metastasize early following diagnosis (19). The most frequent 
tumor grade in our study was grade II (44%), followed by grade III and grade I with 39% and 3% 
of the patients, respectively. However, a recent meta-analysis found no statistically significant 
difference between histology type and grade with BMs (25). 

Molecular subtypes have the strongest influence on the development of BM (χ2 = 28). Luminal 
types, which are the commonest, are associated with higher risk of bone metastasis than HER2 
overexpressing and TNBC (P< 0.001) (15, 26, 27). Indeed, Paulo and coauthors published a 
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prevalence of luminal bone implants of 60.34%; 70% of luminal implants were located in flat 
bones (28). 

In contrast with this data, no significant relationship was found between ER, PgR and HER-
2 expression with BMs. The only significant molecular marker associated with BMs that they 
found was Ki-67 proliferation index (P=0.034) (29).

In accordance to the previous data, we reported that 86% of the patients had ER+ expression, and 
the luminal A subtype was the dominant subtype (65%). In addition, a significant correlation 
was found between HR+ status and the presence of multiple BMs (P=0.021). We also found a 
high Ki-67% expression in the majority of evaluated patients (mean expression 32.08 ± 16.62 
%).

In regard to the TNM staging, higher stage, large tumor size, and presence of lymph node 
metastasis were found to have statistically significant risk for developing BMs (18, 19, 25). 
The probability of BMs in patients with T2, T3 and T4 stages were 1.99 times, 4.74 times, and 
14.57 times higher than T1 stage (25). A diameter greater than 3cm was significantly associated 
with BMs in the study by Başdelioğlu et al. (16). The number of affected lymph nodes is also 
important; thus, the increased number of metastatic axillary nodes increases the risk of BMs 
by 1.065-fold as published by Yazdani (18). Majority of our patients were diagnosed with TNM 
stage 2 (35%) with tumor size between 2 and 5cm and grade II. 

Bones with higher rates of turnover and higher vascularization such as ribs, spine and pelvis, 
are commonly affected by cancer cells compared to hand and foot bones (16, 17). Kakhki et al. 
published no metastatic lesions in the tibia and fibula (30). In our study, majority of cases had 
a combination of both axial and appendicular skeleton involvement, with predominance in the 
spine (thoracic vertebrae), ribs and pelvis.

The BMs free interval was associated with the TNM stage (rs=-0.385; P=0.011) in our study. 
The results suggested the higher the initial disease stage, the shorter the time for developing 
BMs. Tumor size, histology, grade and molecular subtype did not seem to influence the time 
for BMs appearance in our study. Kim and co-authors found a close relationship between BM-
free interval and molecular subtypes, where luminal A had the longest (>5 years) time without 
metastasis. However, they investigated the presence of any distant metastasis, where BMs were 
the most frequent (26). The metastasis-free interval was significantly associated with the number 
of metastatic bone lesions in the study of Bannoura, who found that patients with multiple BMs 
had a higher mean of metastasis-free interval than those with one bone lesion (P=0.001) (21).

Study Limitation

The present study has a few limitations. The study was retrospective. The majority of patients 
didn’t have SPECT/ CT, so we couldn’t analyze the radiological appearance of BMs. Further, the 
study group was small. Future research with a prospective design and large number of patients 
would be beneficial.
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Conclusion

 Our study emphasizes the importance of the role of prognostic factors in BMs development. 
According to the present study, the thoracic spine, the ribs and the pelvis are the preferred 
sites of BMs from BC. We found that a higher initial TNM stage reduces BMs free interval. 
Furthermore, HR positive status was a significant predictor of BMs in BC. This knowledge, 
hopefully, will lead to better stratification of patients for BS screening.
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Abstract

Introduction: Endometrial cancer (EC) is the most common malignancy of the female genital 
tract in the developed world. Nowadays, preoperative evaluations using advanced imaging 
techniques have become more common, but little has been done on the best imaging technique 
for routine use and preoperative evaluations of endometrial carcinoma. The aim of this study 
was to evaluate the predictive value of Doppler ultrasound scoring system in detection of 
endometrial malignancy in postmenopausal patients with vaginal bleeding. 

Material and Methods: This cross-sectional study, was conducted at the University Clinic of 
Obstetrics and Gynecology, Skopje and included 164 postmenopausal patients admitted to 
the Gynecology Department of the clinic. They were divided into two main groups based on 
their clinical presentation and further subdivided according to histopathological results. All 
patients underwent a standard transvaginal ultrasound examination followed by power Doppler 
endometrial vascularity assessment, as well as histopathological analyses of endometrial 
sampling for each of them was performed. Univariate and multivariate logistic regression were 
utilized to determine the predictive values of Doppler parameters and the scoring system. 

Results: Significant associations were found between endometrial malignancy and various 
factors, including number of blood vessels, presence of densely packed bundles, the values   of 
pulsatility index, resistance index, time averaged maximum velocity and peak systolic velocity. 
Among these, pulsatility index had the greatest influence (Wald=11.32/ p<0.01 (p=0.001)) and 
time averaged maximum velocity had the weakest influence (Wald=0.10/ p>0.05 (p=0.73)). 
Clinical scoring system exhibited a sensitivity of 79.60%, the specificity is 97.30%, and overall 
model accuracy is 91.50%. 

Conclusion: The results of our study have proved that all Doppler parameters are significant 
predictive factors in determining endometrial cancer in postmenopausal patients with vaginal 
bleeding. Their combination could obtain a non-invasive scoring system that could reduce 
invasive procedure in diagnosis of the endometrial malignancy in patients with ultrasound 
characteristic of thickened endometrium more than 5mm. For this scoring system, there is a 
need of modern ultrasound device and clinician with greater experience.

Key Words: Doppler examination, endometrial cancer, postmenopausal women, scoring system, 
vaginal bleeding.
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Introduction

Endometrial cancer (EC) takes the leading place in genital tract malignancies in women in the 
developed world (1,2). According to GLOBOCAN, in 2020, it has been diagnosed at 417,367 
women, and 90,370 women have died because of this malignancy (3). In Republic of North 
Macedonia, endometrial cancer takes the second place following the breast cancer. In 2020, 
there were 360 diagnosed cases, and 80 patients   died corresponding to an age-standardized 
incidence rate of 22.3 per 100,000 women (3).  

Endometrial cancer is predominantly a disease of postmenopausal women, but it could be 
diagnosed during the reproductive and perimenopausal women as well. Most of the patients 
with endometrial cancer are found in postmenopausal patients, but occasionally it can be 
diagnosed in premenopausal women. The literature data have shown that most of the endometrial 
malignancy (75–80%) occur in postmenopausal period of the women (4). 

Abnormal uterine bleeding is the presenting first symptom in 75 - 90% of women diagnosed 
with endometrial cancer (5). According to that, women with abnormal vaginal bleeding should 
underwent diagnostic procedure to exclude endometrial cancer. However, only in 10% of the 
patients with postmenopausal uterine bleeding, this malignancy will be diagnosed, and in the 
rest of the patients with any abnormal uterine bleeding symptom or ultrasound sign of thickened 
endometrium, benign lesions of the endometrium would be diagnosed (6). 

The patients with endometrial cancer have good prognosis, but they should be diagnosed at 
the early stage (7). Therefore, patients with vaginal bleeding or ticked endometrium should be 
evaluated to rule out malignancy of the endometrium.

Transvaginal sonography (TVS) is the first line of investigation, and a finding of endometrial 
thickness ≥4–5mm may indicate malignancy (8). The most gynecologists recommend the use 
of one of the invasive procedures in postmenopausal women with ET larger than 4–5mm at 
ultrasound examination. The simplest invasive diagnostic procedure is endometrial sampling, 
but this technique has high failure rates (8). Hysteroscopy today is a diagnostic method with 
the best accuracy, but it is alternative because of its cost (9). On the other hand, about 80-
90% of patients with postmenopausal uterine bleeding have benign endometrial pathology and 
undergo an invasive diagnostic procedure to obtain an endometrial sample for histopathological 
evaluation, which may be accompanied by certain complications. Identification initially of 
patients with endometrium ≥4–5mm and allowing risk of endometrial cancer, could reduce 
the number of invasive procedures in these patients, allowing costly fast-track regimes to be 
reserved for patients who are at high risk of cancer (8). 

Nowadays, using advanced imaging techniques in preoperative evaluations of the patents with 
endometrial lesions have become more common, but the best imaging technique for routine 
use and preoperative evaluations of endometrial malignancy has not been introduced yet (10).

In 2008 in Chicago, the International Endometrial Tumor Analysis Group (IETA), designed a 
standardized consensus in order to improve the terminology and definitions for the description 
of ultrasound findings in the uterine cavity and gave recommendations, which can aid in the 
prediction and diagnosis of endometrial pathology (11). In their article, it has been published 
that an evaluation of endometrial morphology and vascularization using grayscale and Doppler 
ultrasound imaging with or without the added use of sonohysterography. Installation of saline or 
gel into the uterine cavity during scanning can be used to further refine the estimation of risk of 
pathology and, in particular, the risk of endometrial cancer. According to IETA, there are several 
parameters that can be considered when examining the vascularization of the endometrium in 
a patient with an endometrial lesion, such as the presence of vascularization and if it is present, 
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whether it is a single dominant blood vessel or more blood vessels, whether it is of focal origin 
or multifocal, and whether there are densely packed vascular bundles (11).  The parameters that 
could indicate endometrial malignancy are pulsatility index (PI pulsatility index), resistance 
index (RI resistance index), TAMX (time averaged maximum mean velocity) and PVS (peak 
systolic velocity), so its measurement could help us in the evaluation of the patients suspected 
of endometrial cancer (12-17).

Objective

The aim of this study was to evaluate the predictive value of Doppler ultrasound scoring system 
in detection of endometrial malignancy in postmenopausal patients with vaginal bleeding.

Material and Methods

In this cross-sectional study, we included 164 postmenopausal women who were admitted 
to the Department of Gynecology at University Clinic of Obstetrics and Gynecology, Skopje, 
Republic of North Macedonia, in the period from December 1st, 2015 to July 31st, 2017. Post-
menopausal women were defined as patients without menstruation for at least 12 months 
prior to evaluating of endometrium. The patients were admitted to the hospital because of the 
sonographic signs of thickened endometrium or vaginal bleeding, for further histopathological 
analyses of endometrial sampling as gold standard in the diagnosis of endometrial lesions. 
The patients were divided into two groups: Group A – postmenopausal women with uterine 
bleeding and an endometrial thickness of more than 4mm, and Group B – postmenopausal 
women with sonographic signs of an endometrial lesion (those with an endometrial thickness 
exceeding 4mm). Based on the histopathological results, these groups were further divided into 
four subgroups: A1 and B1 – patients with endometrial malignancies, and A2 and B2 – patients 
with benign endometrial lesions.

In the study were included postmenopausal patients with a thickened endometrium of more than 
4mm and/ or vaginal bleeding. From the study were excluded all patients with postmenopausal 
bleeding because of hormone replacement therapy or patients with vaginal bleeding due to 
vaginal atrophy or other systemic diseases. Approval for ethical considerations was granted by 
the Medical Faculty Skopje’s Ethics Committee.

Ultrasound examinations were carried out by the same gynecologist, OB/GYN consultants with 
high experience in gynecological ultrasound scanning. In the study, Voluson E8 ultrasound 
machines from General Electric Healthcare, outfitted with vaginal probes ranging from 5 to 
9MHz, were utilized. Every patient received a routine transvaginal ultrasound scan, which was 
then followed by an evaluation of endometrial blood flow using power Doppler.

For each patient a predefined examination protocol form that included information on the 
uterine anteroposterior (AP) ratio, endometrial thickness, echogenicity, the endometrial 
myometrial border (regular/irregular) and vascularization, was filled out by the examining 
doctor immediately after the examination. The females were assessed in the lithotomy stance 
while their bladders were empty. The uterus was imaged from one cornu to the other in the sagittal 
orientation and from the cervix to the fundus in an oblique transverse view. After obtaining a 
comprehensive view of the entire uterus, the image was zoomed in to focus solely on the uterine 
corpus. We defined the tumor mass in the sagittal plane, and we measured the uterine AP ratio 
and endometrium at the point where we found the thickest endometrium. At this point an 
examination of the vascularization of the endometrium was done. Power Doppler was included, 
activated to monitor the flow of blood (blood flow mapping), set to maximum sensitivity for 
detecting blood vessels with slow flow, without sound in order to detect the most vascularized 
part of the endometrium and to perform the examination at that level by activating the FVW 
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- flow velocity waveform. For conducting transvaginal color Doppler ultrasound (TV CDU), 
the wall filters were configured at 100Hz, and the pulse repetition frequency varied between 2 
and 32kHz. Following the detection of blood vessels, Doppler waveforms were sourced from 
vessels either inside the tumor or within the abnormal endometrial tissue, as well as from those 
surrounding it. Analysis of Power Doppler signals was according to IETA recommendations 
and included detection of vascularization, number of blood vessels, presence of densely packed 
bundles (11). Moreover, measurements were taken for the pulsatility index (PI), resistance 
index (RI), time-averaged maximum velocity (TAMX), and peak systolic velocity (PSV). The 
blood flow metrics within the tumor were automatically calculated in the following manner: 
1. Resistance Index (RI): This measure of vascular resistance is calculated by subtracting the 
diastolic end frequency change from the systolic frequency change, and then dividing the 
result by the systolic frequency change. 2. Pulsatility Index (PI): The pulsatility index is the 
difference between the peak systolic flow velocity and the diastolic end divided by the mean flow 
rate. 3. Peak Systolic Velocity (PSV): This metric was determined in each tumor, measured in 
centimeters per second.

The data for different parameters was detected at the specially designed Doppler scoring 
system(Table 1).

Table 1. Doppler scoring system

                Doppler scoring system  

Number of blood vessels

No blood vessel 0

One blood vessel 1

Many blood vessels 2

Presence of densely packed bundles
Yes 0

No 2

RI of vascularization of endometrial lesion
>0.42 0

<0.42 1

РI of vascularization of endometrial lesion
>1.2 0

<1.2 1

TAMV (time averaged maximum velocity)
<18sm/s 0

>18sm/s 1

PSV (peak systolic velocity)
<13cm/s 0

>13cm/s 1

All 164 patients who met the inclusion criteria underwent dilatation and curettage or 
hysteroscopy for endometrial sampling. The operation was carried out in the surgical suite and 
was administered with brief intravenous anesthesia, all by the same physician. The material 
obtained from the endometrial biopsy was sent to the Institute of Pathology at the Faculty of 
Medicine for histopathological analysis were made by a different pathologist. Depending on the 
histopathological analysis, patients were subdivided in four subgroups, two with endometrial 
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malignancy and two subgroups without.

Statistical Evaluation

The data was analyzed using STATISTICA 7.1 and SPSS 17.0 software for Windows. We 
used univariate regression analysis to determine potential relationships between endometrial 
malignancy and Doppler parameters. A p-value below 0.05 in the likelihood ratio test was 
deemed to be statistically meaningful. The predictive values of the scoring system were evaluated 
using multivariate logistic regression.

Results

The mean age of the patients was 60.05±9.09; ±95% CI: 58.80-61.30. The youngest patient was 
40 years and the oldest was 85 years old. 

Histopathological analysis at the exanimated groups (A and B) showed positive findings at 47 
patients (28.66%) with endometrial cancer and atypical endometrial hyperplasia at 7 (4.27%). 
Another 110 patients had benign pathology as shown in Graph 1.

Graph 1. Histopathological findings in examined groups A+B.

On Figure 1 are shown data related to Doppler parameters (number of blood vessels, presence 
of densely packed bundles, the values   of pulsatility index (PI), resistance index (RI), time 
averaged maximum velocity (TAMX) and peak systolic velocity (PSV)) in female patients and 
histopathological findings of endometrial sampling. 

There is a significant difference in the shown distribution of data related to number of blood 
vessels and histopathological findings of endometrial sampling Pearson Chi-square = 70.49 
and p<0.001(p=0.000), presence of densely packed bundles and histopathological findings of 
endometrial sampling Pearson Chi-square Chi-square=46.40 and p<0.001(p=0.000), the values   
of resistance index (RI) and histopathological findings of endometrial sampling Pearson Chi-
square =71.75 and p<0.001(p=0.000), pulsatility index (PI)  and histopathological findings 
of endometrial sampling Pearson Chi-square =76,74 and p<0.001(p=0.000), time averaged 
maximum velocity (TAMX) and histopathological findings of endometrial sampling Pearson 
Chi-square = 53.55 and p<0.001(p=0.000) and peak systolic velocity (PSV)) in female patients 
and histopathological findings of endometrial sampling =74.53 and p<0.001(p=0.000). 
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Figure 1. Doppler parameters and histopathological findings.

The results regarding the predictive values   of the number of blood vessels crossing the 
endometrium-myometrium border, the presence of densely packed vascular bundles, RI, PI, 
TAMV, PSV, for endometrial malignancy are shown in Table 2.

Table 2. Predictive value of the Doppler parameters for endometrial malignancy.

In the analysis, it was determined that there were high standard error values   for the parameter 
presence of densely packed vascular bundles, which is why it was excluded in the repeated 
analysis.

Table 2

B S.E. Wald df Sig. Exp(B)

95% C.I.for EXP(B)

Lower Upper

Step 1a one blood 
vessel (1)

.29 .83 .12 1 .73 1.34 .26 6.86

multiple 
blood 
vessels (1)

2.91 1.18 6.08 1 .01 18.41 1.82 186.40

RI(1) 1.27 .73 3.03 1 .08 3.55 .85 14.77

PI(1) 2.26 .67 11.32 1 .001 9.59 2.57 35.79

TAMV(1) -.24 .78 .10 1 .75 .78 .17 3.58

PSV(1) 1.74 .72 5.81 1 .02 5.68 1.38 23.31

Constant -3.15 .68 21.34 1 .00 .04

aVariable(s) entered on step 1: one blood vessel, multiple blood vessels, RI, PI, TAMV, PSV.
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The sensitivity of the model is 79.60%, the specificity is 97.30%, and the global accuracy of the 
model is 91.50%. The value of the ROC curves for this model is shown in Figure 1. The ROC 
zone (below the line) is 0.932.

Between endometrial malignancy and the results for the Doppler scoring system including 
number of blood vessels crossing the endometrial-myometrium border, RI, PI, TAMV, PSV, for 
Chi-square=120.95 and p<0.001(p=0.000) there is a significant association.

When determining the significance of the contribution of each component, it was determined 
that PI (1) has the greatest influence (Wald=11.32 / p<0.01 (p=0.001), then more blood vessels 
(1) (Wald=6.08 / p<0.05 (p=0.01), PSV (1) (Wald=5.81 / p<0.05 (p=0.02), RI (1) (Wald=3.03 / p 
vhas TAMV (Wald=0.10 / p>0.05 (p=0.73).

The probability of endometrial malignancy in patients with PI (1) <0.8 is 9.59 times (Exp(B)=9.59) 
higher than in patients with PI >0.8, the indication is significant (95.%CI :2.57-35.79)/p<0.01; in 
patients with RI (1) <0.42 is 3.55 times (Exp(B)=3.55) higher than in patients with RI >0.42, the 
indication is not significant (95.% CI:0.85-14.77)/p>0.05; in patients with multiple blood vessels 
(1) crossing the endometrial-myometrial border is 18.41 times (Exp(B)=18.41) higher than 
in patients who do not have a blood vessel crossing the endometrial-myometrial border, the 
indication is significant (95.%CI:1.82-186.40)/p<0.05; in patients with PSV (1) >13 cm/s is 5.68 
times (Exp(B)=5.58) higher than in patients with PSV <13 cm/s, the indication is significant (95, 
%CI:1.38-23.31)/p<0.05; and in patients with TAMV (1) >18 sm/s  is 0.78 times (Exp(B)=0.78) 
lower than at patients with TAMV <18 sm /s, the indication is not significant (95 ,%CI:0.17-
3.58)/p>0.05. 

Discussion

While merely around 10% of women experiencing abnormal uterine bleeding (AUB) will 
actually have cancerous tumors, precise imaging of endometrial abnormalities can aid in either 
ruling out or proceeding with additional invasive tests. These further tests are aimed at collecting 
tissue samples for histological analysis of the endometrium (18,19). The key drawback of using 
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transvaginal sonography for distinguishing endometrial abnormalities lies in its heavy reliance 
on the skill of the examiner. Even when performed by the same sonographer, the technique may 
display significant variability between different observers (20). The evaluation of endometrial 
thickness (ET) has been recommended using different cut-off points. Typically, a combined layer 
thickness of less than 4–4.5mm is considered a safe threshold, effectively ruling out endometrial 
cancer in the most cases (18,19).

Recently, with the novel technological advancement in ultrasound devices, progress of 
technical achievements, more and more attention has been paid to the possibility of examining 
the vascularization of endometrial change and measuring flow by Doppler examination and 
investigating its value as a predictive parameter for malignant endometrial change (13,21).  
According to IETA, there are several parameters that can be taken into account when examining 
the vascularization of the endometrium in a patient with an endometrial lesion, such as the 
presence of vascularization; and if it is present, whether it is a single dominant blood vessel or 
more blood vessels; whether it is of focal or multifocal origin and whether there are densely 
packed vascular bundles (11). The vascular pattern obtained using 2D ultrasound or the color 
content obtained using either 2D or 3D ultrasound has been shown that it can be used for the 
prediction of endometrial cancer in women with postmenopausal bleeding by many authors 
(13,21-23). In one of their publications, Opolskiene and team presented their findings on 
studying the endometrium’s morphological features and new blood vessel formation. Their focus 
was on predicting endometrial cancer in postmenopausal patients who had uterine bleeding 
and an endometrial thickness exceeding 4.5mm. They emphasized that the density and number 
of blood vessels hold the most diagnostic significance for detecting endometrial malignancy in 
such patients (21). Dueholm also examined the value of all parameters recommended by IETA 
and after performing univariate analysis of each parameter concluded that all parameters were 
found to be significant for the prediction of EM (8). Valentin points out the densely packed 
bundles and irregular branching of the blood vessels of the endometrium as the most significant 
(24).

In this study we have shown that grayscale and vascular morphology characteristics of 
endometrium could help in detection of endometrial cancer. In our research, we examined 
the number of blood vessels crossing the endometrium-myometrium, as well as the presence 
of densely packed bundles. In all patients in whom the presence of densely packed bundles 
was recorded, the histopathological analysis showed a malignant change. Out of 81 patients in 
whom there was only one blood vessel, malignant change was recorded in 22 (27.50%). On the 
other hand, out of 31 patients who had more blood vessels crossing the border, as many as 29 
(93.55%) had a malignant change, and it was determined that the patients who had more blood 
vessels had 18.41 times more likely to have EM than those who had a single vessel. In his study, 
Epstein demonstrated that the presence of multiple global vessels was associated with high-risk 
endometrial cancer. On the other hand, tumors that lacked vascularization were predominantly 
found in low-risk cases of endometrial cancer (19).

In the literature, it has been published that intra-tumor flow rate parameters including PI, RI, 
TAMX and PVS are parameters that can also indicate malignant change of the endometrial 
lesion, and in endometrial carcinoma were significantly higher than in patients with endometrial 
hyperplasia (10, 13-17,25).  Szpurek in his paper pointed out that PI, RI, and TAMV values   could 
help in differentiation of benign from malignant endometrial changes (14). RI, PI and PSV 
were investigated in patients with proven type II endometrial carcinoma in postmenopausal 
patients with uterine bleeding by Dusguner, and he pointed out that RI and PSV were found 
to be significant predictive factors in his population (17). On the other hand, in the study of N. 
M. Andel Moboud, who examined the role of TVU and color Doppler examination in patients 
with postmenopausal bleeding, only PI proved to be significant, in contrast to RI (15). The same 
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conclusion, in the same population, was also reached by Bano, in whose research PI also proved 
to be more significant (25).

Finally, it must be emphasized that performing a Doppler examination requires a modern 
ultrasound device and clinician with greater experience. It also must be pointed out that if there 
is intracavitary fluid or large fibromas that make it impossible to obtain a clear image of the 
endometrium, there is a limitation for Doppler examination. It should also be mentioned its 
limitation in patients with thin endometrium, in whom it can rarely be performed. However, we 
performed multivariate regression analysis on all Doppler parameters and obtained a Doppler 
scoring model with sensitivity 79.60%, specificity 97.30% and global accuracy 91.50%. The ROC 
zone (below the line) is 0.932.

Conclusion

The results of our study have proved that all Doppler parameters are significant predictive factors 
in determining of endometrial cancer in postmenopausal patients with vaginal bleeding. Their 
combination could obtain a noninvasive scoring system that could reduce invasive procedure in 
diagnosis of the endometrial malignancy in patients with ultrasound characteristic of thickened 
endometrium more than 5mm with endometrial. For this scoring system, there is need of 
modern ultrasound device and clinician with greater experience. It also must be pointed out that 
if there is intracavitary fluid or large fibromas that make it impossible to obtain a clear image 
of the endometrium, there is a limitation for Doppler examination. The results showed that the 
best predictive individual Doppler parameter is multiple blood vessels.
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FABRY DISEASE – CLINICAL REVIEW
RARE, BUT NOT SO RARE!
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Fabry disease (FD) often referred to as Fabry-Anderson disease is uncommon monogenetic 
X-linked disorder of Glycosphingolipid (fat) metabolism. It is extremely rare, estimated birth 
prevalence is 1:40,000-170,000, but the late-onset forms of the disease are more frequent (1). The 
α-galactosidase A gene (GLA) is located on the X-chromosome with more than 600 mutations 
that are associated with FD. Dermatologist Johannes Fabry and surgeon William Anderson 
initially described it in 1898 (2,3). A lack of the lysosomal enzyme α galactosidase (α -GAL) 
results in FD, one of a vast group of illnesses known as lipid storage disorders. The disease-causing 
enzyme was the first identified in the 1960s and it is typically responsible for the accumulation 
of glycosphingolipids, primarily globotriaosylceramide (also known as Gb3, GL-3, or ceramide 
trihexoside), in the vascular endothelium of the skin, kidneys, nervous system and heart. This 
causes inflammation and fibrosis (4). Due of this abnormal buildup, which prevents blood flow 
to the surrounding tissues (causing a shortage of oxygen and nutrients), it is referred to as a 
“storage disorder”. This explains how this disease manifests its symptoms.

A multisystemic condition called Fabry disease usually starts in childhood or adolescence 
and worsens over time . Regarding the phenotype characteristics of the disease, two types are 
currently reported: classical and non-classical or late-onset. Hemizygous males usually presented 
as a classical type due to very low residual function of α-GAL. Due to random X-inactivation or 
lyonization that results in fluctuating expression of α-GAL, heterozygous females may also be 
impacted and experience disease onset later. They are usually presented as a non-classical type 
due to more variable and attenuated phenotype characteristics. However, both forms could be 
present in both genders with variable clinical manifestations (5,6).

The symptoms in patients with FD vary depending on the type and time of its appearance. The 
main symptoms are uncontrolled chronic burning pain located on the extremities (known as 
acroparesthesia), sometimes accompanied by swelling and abdominal cramping. They typically 
appear for the first time during early childhood. It is thought that this discomfort is caused by 
damaged peripheral nerve fibers that transmit pain and that it might worsen with time. Also, 
the patients may have diarrhea, nausea, bloating, sensory abnormalities, hearing loss, tinnitus, 
heat, cold, and exercise intolerance (7, 8). Another very frequent symptom is anhidrosis (lack of 
sweating) or less commonly hyperhidrosis (excessive sweating) with dry skin.  Angiokeratomas, 
which are tiny, painless papules that can occur anywhere on the body, but are more common 
on the thighs, around the navel, buttocks, lower belly and groin, are also dermatological signs 
of FD. Angiokeratomas are common early symptoms among adults and children with classical 
FD type. Patients with FD manifest with corneal verticillation, sometimes referred to as vortex 
keratopathy, in their eyes. When asymptomatic patients appear with keratopathy, it must 
be distinguished from other causes of vortex keratopathy, such as drug accumulation in the 
cornea. Obscuration has no impact on vision. Conjunctival and retinal vascular anomalies, as 
well as cataracts that resemble anterior and posterior spokes, are some other ocular findings. 
Rarely these symptoms do cause visual diminution (8). Renal complications may appear with 
mild symptoms such as: microalbuminuria or intermittent proteinuria in children and adults, 
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hyperfiltration and impaired of urinary GL-3 excretion. Hence, the patients with advance type 
of FD, especially men, have severe clinical symptoms including decline of glomerular filtration 
rate (GFR) that lead to irreversible progressive chronic kidney disease (CKD) and end-stage 
renal disease. The accumulation of Gb3 within heart muscle cells causes abnormal thickening 
(hypertrophy) and restrictive cardiomyopathy, conduction abnormality, vascular dysfunction, 
arrhythmias, myocardial infarction and sudden death (9). 

Generally, in patients with FD life expectancy is diminished, although this is more apparent in 
males and is correlated to severe complications, such as stroke, transit ischemic attacks (TIAs), 
heart failure, and progressive renal insufficiency. More often it can be very difficult to understand 
the large number of non-specific symptoms  and to be recognized by many clinicians. The rarity 
of Fabry’s disease and unawareness lead to misdiagnosis. An enzyme test using a drop blood 
spot card (often performed on leukocytes) can be used to determine the diagnosis based on 
the patient’s clinical manifestations. This test measures the level of α-GAL activity and lyso GL-
3. Genetic confirmatory testing needs to detect mutations in the affected gene (GLA) and is 
performed only if a positive or borderline enzyme test results.

Moreover, a very important thing is the screening on the high-risk populations and in patients 
with unexplained CKD who may identify the undiagnosed patients. However, subsequent 
family screening may identify affected relatives in the early stage of the disease. Furthermore, 
a multidisciplinary approach is essential at every stage of FD, but nephrologists are the most 
numerous in the setting of the diagnosis that is confirmed by literature review (10).

Treatment of Fabry Disease: Established and Emerging Therapies

Early diagnosis and initiation of therapy guided by a multidisciplinary medical team in patients 
with FD is crucial for preventing irreversible and potentially life-threatening complications (11). 
In order to prevent or stabilize kidney function, improve heart structure and function, lessen the 
degree of neuropathic pain and improve gastrointestinal involvement, the treatment’s objective 
is to diminish the accumulation of Gb3 in the lysosomes (12). The existing available therapies 
are based on boosting the availability of α-GAL inside lysosomes by correcting -GAL misfolding 
with chaperone therapy or replacing the deficient α-GAL enzyme with recombinant enzyme 
replacement therapy (ERT) (11,12).  

Enzyme replacement therapy with recombinant human α-GAL enzyme reduced Lyso-Gb3 
accumulation and could slow or delay organ damage and improve clinical signs and symptoms 
of FD, such as kidney dysfunction, neuropathic pain, gastrointestinal outcomes and cardiac 
manifestations (13). ERT had a beneficial effect on Gb3 levels, cardiac outcomes and quality of 
life even in heterozygous females with FD (14) [Table 1]. 
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Table 1. Characteristics of currently available treatment options for FD (11,12)

Drug name Agalsidase-
β

Agalsidase-
α

Migalasta
(Chaperone therapy)

Characteristics

First ERT agent 
approved in 2003,
Recombinant α-GAL 
produced in Chinese 
hamster ovary cells.

Recombinant 
α-GAL produced 
in a human cell 
line (human 
fibrosarcoma
cells HT-1080).

First-in-class agent,
Binds reversibly to 
the active site of the 
amenable mutant of 
α-GAL.

Administration and 
dosage

Intravenous infusion 
every two weeks at 
dose of 1.0 mg/kg 
body weight.

Intravenous infusion 
every two weeks at 
the recommended 
dosage of 0.2 mg/kg 
body weight.

Oral.

Physiological effect

Decreases 
accumulation of 
Gb3/Lyso-Gb3 
accumulation.

Decreases 
accumulation of 
Gb3/Lyso-Gb3 
accumulation.

Promotes trafficking 
of  
α -GAL to
lysosome, thus 
increasing enzyme 
activity.

Both ERT medications have been demonstrated to increase the quality of life and overall survival 
of the patients with FD. However, Arends et al. found that individuals treated with Agalsidase-β 
had more significant drop in plasma lyso-GL3 and left ventricle mass index, but equal preservation 
of renal function as those treated with Agalsidase-α, based on their analysis of 387 patients with 
FD. The development of anti-agalsidase antibodies was higher with Agalsidase-β, but its effect 
continued in the presence of antibodies (15). Agalsidase-α also leads to improvement in cardiac 
function (at least 1 class of NYHA heart failure system), stabilization of angina pectoris (98% 
of the patients), and maintenance of renal function (16). The data showed that Agalsidase-β 
was much more successful than Agalsidase-α and should be used as the first-line therapy in 
classic FD males with no residual enzyme activity (19). However, switching from Agalsidase-α 
to Agalsidase-β without losing efficacy is possible (17,19). Development of anti-agalsidase 
antibodies (Ab) was present in 40% of FD men and in 8% of FD female exposed to Agalsidase, 
and although lyso-GL3 levels were higher in the Ab-positive patients, their clinical significance 
remained unclear (20). 

For FD patients with susceptible mutations, migalastat, a first-in-class oral chaperone therapy, has 
shown encouraging outcomes as an alternative to intravenous ERT. A few on-going studies report 
similar or better effects of Migalastat compared to ERT on renal, cardiac and cerebrovascular 
events (11). The studies showed that plasma or urinary levels of Gb3 do not necessarily correlate 
with the severity of disease manifestations, neither in hemizygote or heterozygote FD patients, 
and could not be used as a parameter for initiation or cessation of ERT (20,21). Based on several 
laboratory markers as indicators of an early stage of organs damage, the European Fabry Working 
Group in 2015 published Recommendations for initiation and cessation of ERT in patients with 
FD (1) [Table 2]. The treatment should not be started only in patients with advanced cardiac 
disease, with or without end-stage renal disease without an option for transplantation or in case 
of end-stage FD or other comorbidities with a life expectancy of < 1 year (1).
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Table 2. Consensus criteria for initiation of ERT with classes of recommendation according to 
European Fabry Working Group (1).

Class I
Indicated

Class IIA
Should be 
considered

Class IIB
May be considered

Classical FD, males

Microalbuminuria,
Proteinuria,
Renal insufficiency 
(GFR 60-90 ml/
min/1.73m2),
Cardiac hypertrophy,
Arrhythmias.

Transition ischemic 
attack (TIA)/stroke,
Neuropathic pain,
Gastrointestinal 
symptoms < 16 years 
of age,

≥ 16 years age,
Renal insufficiency 
(GFR 45-60 ml/
min/1.73m2),
White mass lesions,
Hearing loss, 
corrected for age,
Neuropathic pain 
even if completely 
controlled with 
medications,
Gastrointestinal 
symptoms > 16 years 
of age.

Non-classical FD, 
males

Microalbuminuria,
Proteinuria,
Cardiac hypertrophy 
without/or with 
minimal fibrosis,
Arrhythmias.

Renal insufficiency 
(GFR 60-90 ml/
min/1.73m2),
Transition ischemic 
attack (TIA)/stroke,
Neuropathic pain,
Gastrointestinal 
symptoms < 16 years 
of age.

Renal insufficiency 
(GFR 45-60 ml/
min/1.73m2),
White mass lesions,
Hearing loss, 
corrected for age,
Neuropathic pain 
even if completely 
controlled with 
medications,
Gastrointestinal 
symptoms > 16 years 
of age.

Classical FD, 
females

Cardiac hypertrophy 
without/or with 
minimal fibrosis,
Arrhythmias.

Renal insufficiency 
(GFR 60-90 ml/
min/1.73m2),
Transition ischemic 
attack (TIA)/stroke,
Neuropathic pain,
Gastrointestinal 
symptoms < 16 years 
of age.

Microalbuminuria,
Proteinuria,
Renal insufficiency 
(GFR 45-60 ml/
min/1.73m2),
White mass lesions,
Hearing loss, 
corrected for age,
Neuropathic pain 
even if completely 
controlled with 
medications,
Gastrointestinal 
symptoms > 16 years 
of age.
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Non-classical FD, 
females

Cardiac hypertrophy 
without/or with 
minimal fibrosis,
Arrhythmias.

Transition ischemic 
attack (TIA)/stroke,
Neuropathic pain,
Gastrointestinal, 
symptoms < 16 years 
of age.

Microalbuminuria,
Proteinuria,
Renal insufficiency 
(GFR 45-90 ml/
min/1.73m2),
White mass lesions,
Hearing loss, 
corrected for age,
Neuropathic pain 
even if completely 
controlled with 
medications,
Gastrointestinal 
symptoms > 16 years 
of age.

Table 3. Emerging Therapies for treatment of Fabry disease (1).

Drug class Mechanism of action and additional characteristics

Next 
Generation 
ERT

Pegunigalsidase-α Low levels of treatment-induced IgG anti-drug 
antibodies

Moss α –GAL Prolonged reduction of GL3

Substrate 
Reduction

Lucerastat Reduces the production of glucosylceramide (GL1), 
which subsequently decreases GL3 production and 
accumulation in cells. Combined with ERT increases its 
efficiency.

Venglustat

Genz-682452

Gene 
Therapies

Hematopoietic stem/progenitor cells are harvested and integrated with GLA 
cDNA into host DNA using lentivirus, and then transplanted back into bone 
marrow for α galactosidase A expression. Adenovirus or Lipid nanoparticle 
encapsulated mRNA can be also used.

Misdiagnoses and diagnostic delays in patients with Fabry disease may result with late initiation 
of treatment and finally worse prognosis. The primary predictors of survival in FD are renal 
involvement and left ventricular hypertrophy, and cardiac disease is the leading cause of death. 
The early initiation of treatment is imperative to avoid multi-organ involvement and disease 
progression.

Abbreviations:
FD:  Fabry Disease
GLA:  α-galactosidase A gene 
α-GAL: alpha-galactosidase enzyme
Gb3 or GL-3: globotriaosylceramide 
GFR: glomerular filtration rate 
TIAs: transit ischemic attacks  
CKD: chronic kidney disease 
ERT: enzyme replacement therapy   
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Abstract

Introduction: Acute aortic syndrome is one of the most life threatening cardivascular condi-
tions besides acute coronary syndrome and pulmonary embolism. Fifty percent of all the pa-
tients with aortic dissection do not survive for surgery or other therapeutic procedure to be per-
formed and they experience a lethal end. D dimers although are a marker with a low specificity 
and sensitivity they can help us and guide us to make the right diagnosis.

Aim: Using d dimers to raise the suspicion for acute  aortic  dissection  and using the  triple  chest 
pain CT angiography protocol to confirm the right diagnosis.

Case report: This series of case reports are about a few patients that presented in the emergency 
department with either a chest or back pain which was radiating to different body regions (in-
cluding the lumbal region and the abdominal area). As these symptoms can sometime overlap 
and manifest as different acute cardiovascular syndromes, which can lead to increased morbidi-
ty and mortality, a CT angiography was performed after the regular noninvasive, low cost echo-
cardiography was done to potentially find a possible diagnosis and show us the right diagnostic 
path. D dimers were also examined in all of the patients and increased level was found in all of 
the above mentioned. Aortic dissection (Stanford A or B ) was the final diagnosis in all of them, 
every single patient requiring a different therapeutic approach.

Conclusion: D dimers in combination with a good clinical examination can be a perfect tool to 
raise the suspicion for acute aortic syndrome and after performing a triple chest pain protocol 
with CT angiography we can confirm and treat the diagnosis which requested a hospital admis-
sion.

Key words: aortic dissection; d dimers; diagnosis; treatment; triple chest pain protocol.
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Introduction

D dimers is a fibrin degradation product as a result of a fibrin breakdown during fibrinolysis 
which happens in blood clots by enzymatic activation of plasminogen to plasmin (1). The most 
common cardiovascular symptoms as leading reasons for death in the field of cardiology such 
as acute coronary syndrome, acute aortic syndrome and pulmonary embolism which share a 
similar mechanism of forming a blood clots in different vascular segments can all lead to an 
increase in the level of d dimers. However we should be familiar with the fact that in contrast to 
high sensitivity troponin I and T as a marker for myocardial injury, d dimers have a much lower 
sensitivity index and therefore we cannot use it to confirm a specific diagnosis. High sensitivity 
troponin is a very specific and sensitive marker when it comes to myocardial injury, but not 
every increase in this parameter, especially not the one without significant time related changes 
in its level ( during the first, second and third hour after the first sample was taken ) means that 
acute coronary syndrome is the diagnosis responsible for this event. Many other conditions can 
lead to myocardial injury (including cardiovascular or non-cardiovascular origin) (2).

The symptoms with whom the patient is presenting and the laboratory findings are not enough 
to close the scenario. Non invasive and invasive (bedside or non-bed side) diagnostic procedures 
are of great value for further evaluation. As we have known for many years, CT angiography of 
the pulmonary arteries is the gold standard for diagnosing pulmonary embolism, a recently 
studied protocol which gained much attention in the last few years and is described in the latest 
guidelines for chronic coronary syndrome , was the triple chest pain protocol by CT angiogra-
phy of the chest for confirming/excluding three main cardiovascular pathologies such as acute 
coronary syndrome, acute aortic syndrome and pulmonary embolism (3) in patients with atypi-
cal chest pain and low to intermediate risk. That is why clinical suspicion in combination with all 
the available laboratory biomarkers, ecg interpretation and echocardiography and CT can make 
a fast diagnosis available if we use them wisely.

As we know acute coronary syndrome is the main reason for death worldwide (especially in the field 
of cardiovascular diseases), pulmonary embolism comes as third in morbidity and mortality from all 
the cardiovascular pathologies and acute aortic syndrome is a pathology can be life threatening with 
almost 50% not surviving before the lifesaving procedure (TEVAR or a surgical one) can be performed.

That is why we should be well aware about these conditions and be able to quickly recognize 
them in order for the patient to get the right treatment in the right time.
 
 
Case report number 1

This case report is about a 47 years old patient who presented in our emergency department with an 
acute onset of back pain starting an hour ago, which was radiating trough the lumbal region and the 
lower chest. He described the pain as severe and ripping, he couldn’t seat on the chair because of it and 
was even harder to lay down for us to perform an ecg. From previous diseases he reported about hav-
ing a hypertension (not regulated), already on two types of antihypertensive medications, including an 
ARB (tbl. valsartan 160mg o.d) plus calcium antagonist (tbl. Lercanidipine 20mg o.d). He denied any 
other previous health conditions. He didn’t have any history of cardiovascular diseases in the family. 
He was a regular smoker, consuming a pack of cigarettes per day.
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Physical examination showed a high normal blood pressure (140/90mmHg on both hands). He 
looked pale, sweaty and defocused from the high intensity of pain. ECG was performed right 
away which showed an atrial fibrilation with a HR around 130/min, without any deviations in 
the ST segment. S wave in lead I, q wave in lead III and an inverted T wave in lead III (S1Q3T3) 
can be seen on this ecg (Figure 1), which could easily guide the physician to think about a pul-
monary embolism as a possible diagnosis (taking the fact that the heart rate was also high).

Figure 1. ESC showing atrial fibrilation as a leading rhythm at a heart rate around 130bpm

A triple rule in/out protocol for chest pain was a must in this patient, so we decided to take a 
quick blood sample from our patient for high sensitive troponin I and d dimers. Half an hour 
later, results came in with a normal troponin values, but an extremly high values of d dimers 
>10.000.

Echocardiography was a reasonable next step, so we immediately performed it.

Normal function of the left and right ventricule, also the other cavities, with a good ejection 
fraction, normal dimensions of the aorta in the visible regions of the echocardiographic window 
(Figure 2), including the aorta in its proximal region, the ascending aorta from the parasternal 
window, the aortic arch and the abdominal aorta.
    
Figure 2.  Echocardiographic findings

   
Right ventricular function was completely normal with a mild tricuspid regurgitation present.
Since no obvious diagnosis was obtained by the first results, we had to move forward. The patient 
was feeling worse and the pain was increasing.

We decided to lower the heart rate by giving beta blocker (tbl Metoprolol 100mg ) plus intrave-
nous bolus injection of Digoxin, plus tried to reduce the pain by giving an intramuscular injec-
tion of diazepam and tramadol. Then we quickly sent the patient for a CT angiography for a tri-
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ple chest pain protocol to rule in/out any of the possible diagnosis (Acute coronary syndrome/ 
aortic dissection/pulmonary embolism).

The CT angiography showed a Stanford B dissection of the aorta starting below the subclavian artery 
forming two separate lumens. The false lumen was affecting the left renal artery causing a stenosis 
with ischaemia of the left kidney, with a tendency to form a clot inside. The dissection flap was all the 
way to the left common illiac artery. Other branches were not involved in the false lumen.

The diagnosis was made. Although it wasn’t a Stanford A dissection, we concluded that a com-
plicated Stanford B dissection involving the renal artery resulting with an ischaemia of the left 
kidney was an urgency and the patient was immediately sent to a cardiac surgery and in the 
process we bypassed the intensive care unit so we could save this patient some time.

Unfortunately the patient was brought back in our hospital after being examined by a cardiac 
surgeon who decided not to operate the patient. He recommended a further hospitalization in 
the department of cardiology and a TEVAR procedure. So the patient was finally admitted in 
the ICU.

Few hours after the patient presentation, again an ecg was performed (Figure 3). The patient was 
now in sinus rhythm, with a good heart rate (around 50 bpm).

Figure 3. ECG after an optimal heart rate management with a leading sinus rhythm

His blood pressure was normal and the pain has decreased.

During the first day of hospitalization we optimized the blood pressure, rhythm and heart rate 
therapy, plus we applied an extra analgetics because of episodes of severe back pain. A heart 
team was necessary including an interventional cardiologist and a cardiac surgeon. The first ad-
mission laboratory results came in and other than a slightly increased creatinine (around 120), 
everything else was in reference values.

Despite the optimal medical treatment the patient was struggling with a frequent episodes of 
pain mostly in the lumbal region and a frequent applications of opoid was needed for the pain 
menagment. Two days later, after a continuous follow up of an eventual laboratory markers 
changes that would suggest an organ ishaemia related to the flap who was indangering the side 
branches of the aorta, mostly the renal arteries, increased biomarkers for the renal function 
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evaluation were spotted, with creatinine levels going double then the ones on admission. TEVAR 
was deffinitely the only option left for this patient, so after we heard the opinion of the cardiac 
surgeons and after we have tried the optimal medical option as a possible solution, we indicated 
a TEVAR procedure. But first he was transferred to the department of cardiac surgery for a ca-
rotid-subclavian bypass procedure so we can ensure that the landing zone for the TEVAR proce-
dure is optimal. Both of the procedures were done, without having the patient experiencing any 
complications. After the procedures were over, the patient was feeling much better, he only had a 
mild pain and discomfort and most importantly his creatinine levels returned to normal referent 
values. Control evaluation of the surgical wound was done in the last days of his stay and finally 
he was released from hospital in a stable health condition with the recommendation for regular 
follow up, strict blood pressure and heart rate control.

A regular follow up from a cardiologist and cardiac surgeon was advised and a control CT angiog-
raphy of the aorta was the next step which revealed a perfectly inserted endovascular device with-
out any complications. The patient was in a very good shape after a few months of the procedure.

Case report number 2

Our next patient is a 65 years old patient, admitted because of a typical chest discomfort which 
was radiating in the back and in the lumbal region. It started few hours ago and he described 
it with a moderate severity. He denied having any similar symptoms before. Other than that, 
he mentioned that he had a long period of uncontrolled hypertension and he refused to take 
the therapy which was given by his physician. Although he was constantly having a grade III 
hypertension, he didn’t complain about having any symptoms connected to the high blood pres-
sure. As he came in the emergency department, we measured a very high levels of BP at around 
220/130 mmHg (without significant difference in both of his hands). He denied previous medi-
cal conditions and he didn’t report any family diseases. He was a non smoker.

An ecg was the first step to our differential diagnosis. A sinus rhythm was the leading rhythm and mor-
phology of right bundle branch block was spotted on the electrocardiogram. There was a right axis de-
viation (including a S1Q3T3 pattern) with a slightly increased heart rate at around 102 bpm (Figure 4).

Figure 4. ESC with sinus rhytm at a heart rate of 102bpm and a right bundle branch morphology
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Since there was no previous ecg to compare it with the new one and we didn’t know if it was a 
new bundle branch block or an old one, we suspected for either acute coronary syndrome or 
pulmonary embolism. However, no previous risk factors for venous trombembolism were found 
from a previous medical history of the patient. The uncontrolled hypertension could also have 
been the reason for the symptoms mentioned above. So the first step was for us to analyze the 
high sensitivity troponin levels in the blood and to exclude acute coronary syndrome as a possi-
ble cause. Results came in half an hour later, and hsTnI was slightly elevated – 70ng/L (normal 
values for men are less than 34 ng/L). These values could easily have been due to the hyperten-
sive urgency, so we were still not sure if we had the right diagnosis.

Echocardiogram was the next logical step to fill in the puzzle. We had our focus on the main 
findings of chest pain. Aorta diameters were normal, no regurgitation was present. Right ven-
tricle was perfectly normal, with a normal right ventricle function. There were no wall motion 
abnormalities other than the basal segment of the inferior wall. The ejection fraction was calcu-
lated at around 55%. We admitted the patient in the ICU for further treatment and evaluation.

A coronary angiography was a reasonable next step. In the meanwhile, we took another blood 
sample 3 hours after the previous one and the result was 150ng/L. The angiography showed a 
narrowed LAD in all of its segments (the proximal part was with an intermediate plaque, the 
medial segment was with a plaque – a stenosis between 30-50%, and the distal LAD had a steno-
sis of around 95%). The interventional cardiologist decided to stent the distal LAD.

Our patient was monitored for 24 hours in the ICU, he was clinically stable for that period and 
then he was transferred in a regular room. During the next few days he described a mild dis-
comfort in the chest and in the back and we thought it was nothing acute. Few ecgs were made 
during chest pain without changes comparing it to the old ones (Figure 5).

Figure 5. ESC made during the second day of hospitalization with sinus rhythm at a heart rate of 
78 bpm and right bundle branch morphology

The symptoms were persisting on the third day of hospitalization so we had to think of another 
possible etiology. A control echocardiogram didn’t show any changes (our thoughts were on an 
acute pericarditis). Giving the fact that the first ecg involved pulmonary embolism as a potential 
underlying pathology, we decided to take another blood sample for d dimers and the results 
came in extremely increased (around 9000ng/ml).
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So we had to perform the gold standard for chest pain and find the real reason behind these 
symptoms. Pulmonary arteries were clean, not showing any filling defects. However, an aortic 
dissection (Stanford B) starting below left subclavian artery continuing through the descending 
aorta and the abdominal aorta, all the way to the both illiac arteries (Figure 6). A diagnosis was 
finally made.

Figure 6. CT angiography findings

The pain was again described as mild and the laboratory findings were normal (including cre-
atinine and LDH levels). There were no organs involved with an ischaemia which were supplied 
from the arteries coming out of the abdominal aorta, the pain was almost fully regulated with 
the perfect blood pressure control (at around 120/70mmHg) and a heart rate between 70-80 
bpm, reducing the wall stress of the aorta. So, we decided to go with an optimal medical treat-
ment, not referring this patient for surgery or TEVAR procedure.

He was stable until the 3th day of hospitalization, when a new symptom occurred. The patient 
was not feeling his left leg and he had trouble moving it, so when he tried to stand up from his 
bed, he fell down on the floor without losing consciousness. He had a complete loss of sensibility 
of his left leg and the motor function was also affected. Cardiac surgeon was consulted imme-
diately and after seeing the CT angiography and performing a physical exam we transferred the 
patient for an immediate cardiac surgery at their department. It was a successful one. A bypass 
procedure connecting the two femoral arteries (cross over) was performed. After surgery the pa-
tient had a fully recovered motor function of the lower left extremity and a special focus was on 
the potential blood loss due to the fact the patient was covered with a triple therapy containing 
two antiplatelet medications plus an anticoagulant.

Hemoglobin was stable during the following days and the patient was discharged few days later. 
He came up for a regular check up one month later and he was feeling good and symptoms free. 
A control CT angiography of the aorta was performed few months later and the findings were 
very similar to the first one (the Stanford B dissection had undergone just an optimal medical 
treatment). The patient was physically active in the following period, he was riding his bike on a 
daily basis without experiencing symptoms like chest pain, fatigue or leg pain.

Case report number 3

Our third patient was the most dramatic one. Things were happening really fast. He was admit-
ted in our emergency center with a hypertensive crisis and a blood pressure at 250/120mmHg. 
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He was screaming in pain which started early in the morning and wasn’t resolving with any 
analgetics. It irradiated into the back and lumbal region, describing it literally as a knife tearing 
through the chest and back. He was only treated for high blood pressure in the past, not report-
ing any other medical conditions and he wasn’t on any supplements or medications which could 
affect his condition. He was a non smoker. On the physical exam everything was normal, even 
blood pressure was almost the same in the both hands. Electrocardiogram ruled out transmural 
myocardial infarction, so while we were waiting for the echocardiographist for a focus echo of 
the heart, we admitted the patient in the ICU and took a blood sample for high sensitivity tro-
ponin and d dimers and we sent the patient for an urgent CT angiography of the lungs with the 
main focus on the aorta – we used the triple chest pain protocol CT to exclude the three most 
dangerous clinical scenarios, pulmonary embolism and aortic dissection besides acute coronary 
syndrome.

After 15 minutes the patient had a cardiac arrest and cardiac pulmonary resuscitation was per-
formed and a focus echo was made which revealed a huge pericardial effusion. Laboratory re-
sults came in with a normal high sensitivity troponin and increased level of d dimers at around 
5000 ng/ml. The results were quickly followed by the CT result showing a Stanford A dissection 
starting from the aortic root all the way to the left common iliac artery, affecting the messenteric, 
celiac and renal arteries (Figure 7).

Figure 7. CT angiography findings

Cardiac surgeon was present during the CPR, but unfortunately it was too late to operate. Death 
was the final outcome in this 52 year old patient.

Discussion

Acute chest pain is a very recognizable symptom in the field of cardiology. Mostly it associates 
us with acute coronary syndrome, but other forms of acute cardiovascular pathology can pres-
ent mainly with a chest discomfort, including acute aortic syndrome, pulmonary embolism, all 
forms of arrhythmia with a fast heart rate etc. The first tool to realize what is hiding behind the 
patient symptoms is to perform an ecg which can sometimes confirm the right diagnosis and 
give us the right answer. However we should always suspect about a pathology hidden behind 
the ecg and let the clinical picture of the patient lead the way.
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The triage we make in our emergency department allows us to also have a few fast laboratory 
markers which we can use if we have a differential diagnosis dilemma. As such, an easily per-
formed blood draw in combination with a quickly measured high sensitivity troponin, d dimers 
and N terminal pro BNP can be the second tool used for the true diagnosis.

Firstly we are going to focus on d dimers. Although a parameter which has a pretty low spec-
ificity at around 56%, the level of sensitivity at around 97% and a negative predictive value at 
around 96%, can be used in combination with other diagnostic procedures to confirm or exclude 
the reason for chest pain especially in patients with low or intermediate probability for aortic 
dissection or pulmonary embolism as described by Kathrin Hahne et al.(1).

On the other hand, high sensitivity troponin has a much better specificity regarding myocardial 
injury. However its specificity is somewhere lower when it comes to diagnosing acute myocar-
dial infarction since many other conditions can lead to an increase in hsTn levels such as (tach-
yarrhytmias, heart failure, kidney disease, anemia etc.) (2).

A final diagnosis is a combination of a well performed physical examination plus a good in-
terpretation of the ecg, with laboratory parameters and diagnostic procedures completing the 
process. That is why our next step was to make an echocardiography in these patients to exclude 
direct or indirect signs for pulmonary embolism, ACS and AAS. As a final diagnostic approach 
a triple rule out protocol for chest pain is needed as a confirmation for our suspicion. Although 
a very expensive tool, with a high rate of radiation as mentioned in the article by Hwa Yeon Lee 
it can be necessary in some cases when the suspicion is high in order to save the patient’s life (3).
The ecg on some of these patients was normal, others had an atrial fibrilation with a fast heart 
rate and others had a change in the morphology of the qrs complex and a right bundle branch 
morphology.

Newly recognized RBBB in combination with fast heart rate (either a sinus rhytm or some kind 
of supraventricular arrhythmia) followed by high levels of d dimers can make us sometimes fo-
cus more on pulmonary embolism as primary cause then AAS. In an article by Duncan Thom-
son 20-25% of the patients had a normal ecg, and the other electrocardiographic abnormalities 
were some of the mentioned in our patients (4). But we have to remember that chest pain was 
the dominant symptom in our patients rather then dyspnea and fatigue. Also, no other risk 
factors from previous medical history were noted to make a strong association between our pa-
tients and pulmonary embolism as their final diagnosis. None of the mentioned risk factors for 
venous trombembolism in the article by Frederick A. Anderson Jr and Frederick A Spencer were 
part of our patient’s medical history. So the probability was low for VTE (5).

As we mentioned above d dimers were the main weapon we used to confirm or exclude acute 
aortic syndrome as possible reason for the clinical manifestation of the patients. In a study by 
Armaghan Y Soomro et al. D dimers were examined in various diseases. In some of the studies 
mentioned in this article, the increased level of d dimers coresponded with an increase of MACE 
in patients with acute coronary syndrome (6). The rate of in stent restenosis, prolonged length 
of hospital stay and adverse effects were higher in patients with higher values. Levels of d dimers 
also corresponded with the degree of dissection of the aorta in the same article, followed by 
worse prognosis of the patient.
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A case- control study performed by Patirck Ohlmann confirmed that 99% of the patients with 
AAS confirmed during the hospitalization, at presentation had increased level of d dimers, re-
minding us about the high sensitivity of this essay, although the specificity of 34% was really 
modest. Again this study confirmed the degree of dissection extension in correlation with the 
level of d dimmers (7). D-dimer was the only independent predictor of mortality in a study 
which consisted of 27 patients with confirmed aortic dissection type A as conclude by T. Weber 
et al. (8).

Finally a pooled meta analysis which consisted of 11 studies and 349 patients which had an aor-
tic dissection confirmed the importance of d dimers in diagnosing AAS, once again confirming 
their high sensitivity in these patients and even more importantly excluding AAS as possible 
diagnosis in patient with negative d dimers and low probability for aortic dissection (9). In seven 
patients where d dimers were examined in the emergency department and had a final diagnosis 
of aortic dissection, all of them tested positive by latex agglutination (10). The patients from our 
series of cases also had increased d dimers measured on admission in our emergency depart-
ment.

Three scenarios were presented in our case series with a three different therapeutic modalities 
and ways to solve this condition in a best possible way. The european guidelineses for acute 
aortic syndrome place the surgery as the one and only solution , as fast as possible performed 
in acute aortic dissection (Stanford A type). Kuroyanagi S et al. performed 320 such surgeries 
of a Stanford A dissection and they compared the short and long term complications in dif-
ferent sites of entry tear in these patients concluding minimally invasive procedures, such as 
stent-grafting, is the best method to treat these patients (11). Unfortunately our patient condition 
was deteriorating so fast we couldn’t even get him to the operation table.

On the other hand Stanford B patients can be treated differently depending on the clinical sce-
nario. Medical therapy regarding optimal puls and blood pressure control is an imperative, but 
if should go with TEVAR procedure or surgery and in which phase decides the complications 
of the dissection. Alfson and Ham in their article and confirmed by the latest guidelines for 
AAS refer the complicated Stanford B dissections to an urgent TEVAR, while the ones without 
complications and signs of organ malperfusion receive TEVAR in the subacute phase (12). Our 
patient was with an acute renal ischaemia which required an urgent procedure.

Surgery has a 2B class of recommendation when it comes to Stanford B aortic dissection and it 
is less often performed in the new era of TEVAR procedure. Medical treatment is also an option 
in a non complicated Stanford B dissection. Cooper M et al confirmed in their study (13) that 
medical treatment is better than open repair in these patients because of the high morbidity up 
to 31% when deciding to go for an open repair, although the morbidity and mortality in the 
medical treated group is also with a high percentage.

Conclusion

The most urgent causes of chest pain in the emergency department that we must think of are 
acute coronary syndrome, aortic dissection and pulmonary embolism with an extremely high 
mortality rate. The literature says that 50% of patients with aortic dissection die in the first 48 
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hours of presentation. That is why we have to bring fast and solid decisions while evaluating a 
patient for a chest pain.

Although the CT angiography for a triple chest pain protocol is a gold standard to differentiate 
these conditions, d dimers (as less sensitive and specific laboratory finding) together with the 
highly sensitive troponin can be fast and powerful noninvasive tool to suspect these highly mor-
bid cardiovascular diseases and treat them right in the right time.
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ABSTRACT

During operative hysteroscopies, hemodilution by absorption of distention fluids is one of 
the most feared complications. Resulting hyponatremia due to hemodilution with respiratory 
distress associated with pulmonary edema, and subsequent cardiovascular collapse may occur. 
In this case report, we aimed to present management of acute pulmonary edema developed 
in a 45-years old ASA II woman scheduled to undergo operative hysteroscopy under general 
anesthesia. 

Key Words: anesthesia, hysteroscopy, intravascular absorption (OHIA) syndrome, pulmonary 
edema.

Introduction

Operative hysteroscopy, which is a commonly used surgical approach for performing submucosal 
myomectomy, might be rarely complicated with potentially life-threatening intravascular 
absorption (OHIA) syndrome (1, 2). The OHIA is caused by the absorption of hypo-osmolar 
distension/ irrigation fluids during hysteroscopy, which can lead to rapid hyponatremia and 
subsequently to cerebral and/ or pulmonary edema (1).  The OHIA syndrome is referred to as 
gynecological transurethral resection of the prostate (TURP) syndrome due to the similarities 
in its mechanism, pathogenesis, clinical manifestation, and treatment (1, 2). Herein, we report 
management of severe pulmonary edema recognized during emergence from anesthesia due to 
use of perioperative excessive irrigation fluid in patient underwent hysteroscopic resection of a 
submucosal large leiomyoma. 

Case Presentation

Informed consent was obtained from the patient for this case report. A 45-years-old ASA II 
woman with 57kg weight and 158cm height was scheduled to undergo operative hysteroscopy 
for the submucosal leiomyoma under general anesthesia. In the preoperative evaluation, it 
was found that the patient had previous uneventful cesarean section under spinal anesthesia. 
In her medical history she had COVID infection twice. Patient was a smoker (5-6 cigarettes/ 
day) and she has been receiving fosinopril/ hydrochlorothiazide (10mg/ 12.5mg) once a day as 
an antihypertensive for the last 5 years and has been using budesonide/ formoterol (160mcg/ 
4.5mcg) occasionally when needed. In the laboratory examination, preoperative complete blood 
count, liver and kidney function tests, serum electrolytes and coagulation profile (prothrombin 
time, and activated partial thromboplastin time) were within normal clinical range. The patient’s 
ECG was sinus rhythm, and the heart rate (HR) was 72bpm. There was no remarkable abnormal 
finding in the preoperative chest X-ray (Figure 1).

CASE SERIES UDK: 616.342/.36-089.87-06(497.7)”2018/2022”
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On admission to the operating room, standard monitorization was performed which revealed 
blood pressure of 130/80 mmHg, HR of 78 bpm, and SpO2 of 98%. After establishing an 
intravenous (IV) route to administer saline, general anesthesia was induced with IV 1mg/
kg of lidocaine, 2.5mg/kg of propofol, and 0.1mcg/kg/min remifentanil infusion and then 
laryngeal mask airway (LMA) size number 3 was placed uneventfully. During the operation, 
the patient received approximately 2% sevoflurane in 50% air-oxygen mixture during 
remifentanil infusion to maintain anesthesia. Before the end of the procedure, which lasted 
approximately 2.5 hours, 1 gram (g) of IV paracetamol was given for postoperative analgesia. 
After removing the LMA, the patient could not be ventilated adequately. Acutely developed 
severe bronchospasm was suspected and treated with 100% oxygen breathing via face mask. 
Because of evident desaturation in the SpO2 tracing, the case was rapidly intubated and treated 
with IV infusion of 0.2g of theophylline/ 100mL and 4mg of IV dexamethasone. Meanwhile, 
pink-reddish foamy sputum from the patient’s mouth-nose/ endotracheal tube was observed, 
and acute pulmonary edema associated with OHIA syndrome was became apparent since 
almost 12 liters of mannitol 5% (Resectisol, Kocak Farma, Turkey) had been used to excise the 
relatively large leiomyoma with an approximately 5cm diameter during the procedure. Thus, 
20mg of IV furosemide was immediately administered and a urinary catheter was inserted. 
After  20 minutes follow-up, when the patient started to ventilate with a sufficient tidal volume 
and she was extubated, she opened her eyes and woke up. Afterwards she was admitted to the 
recovery unit, where she was kept for an hour and then transferred to the gynecology ward for 
further follow up and monitoring for 1 day postoperatively. According to the records sodium 
level showed a decline trend perioperatively from 141mEq/L to 137mEq/L and subsequently 
135mEq/L and she received almost 1.5 liter 0.9%NaCl infusion perioperatively. No significant 
difference was observed between the chest X-rays (Figure 1 and 2). The laboratory findings on 
discharge demonstrated: sodium of 138mEq/L, potassium of 3.7mEq/L, chloride of 100mEq/L, 
and hemoglobin of 12g/dL.

Figure 1. Preoperative Chest X-Ray  Figure 2. Postoperative Chest X-Ray

 

 
 

 

. Discussion

In this case report, we presented the management of acute pulmonary edema complication of 
OHIA syndrome in a 45-years-old ASA II woman who underwent operative hysteroscopy under 
general anesthesia using LMA. 
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Hysteroscopy, despite being a minimally invasive procedure, can result in uterine perforation, 
hemorrhage, infection, insufficient resections or fluid load associated OHIA syndrome (3). 
Hereby, as soon as suspecting pulmonary edema associated OHIA syndrome resulting from 
the absorption of a large amount of hypo-osmolar distension/ irrigation fluid that have been 
used unintentionally for resection of a large myoma via hysteroscopy, treatment was started 
immediately since mortality risk of clinically significant OHIA syndrome has been reported to 
be as high as 25% (4). 

The primary cause of hyponatremia during hysteroscopy is the absorption of fluid into the 
vascular space, known as intravasation, where the pressure of the distension media plays a critical 
role. In a study involving 250 operative hysteroscopy procedures, maintaining intrauterine 
pressure below 80mmHg was without significant fluid absorption (5). In our present case, the 
pressure was kept at 80mmHg, and the lowest sodium level was 135meq/L. 

During a hysteroscopy performed under general anesthesia, early symptoms of excessive fluid 
intake may be masked. Symptoms such as bradycardia, hypotension, oxygen desaturation, 
elevated peak airway pressures, and decreased end-tidal carbon dioxide (6).  Currently, none 
of these symptoms were present perioperatively except oxygen desaturation encountered 
immediately after removing LMA. The delayed awakening, shortness of breath, and pink foamy 
sputum led us to intubate our patient and administer bronchodilator, corticosteroid and diuretic. 

Regarding the choice of regional anesthesia, since the patient is awake and conscious it may seem 
to be safer and more advantageous to recognize early warning signs to diagnose the syndrome. 
However, a notable increase in fluid absorption during hysteroscopy could occur under epidural 
anesthesia because of the epidural anesthesia associated vasodilation of the pelvic vessels and 
sympathetic block (7). In our institution we mostly prefer general anesthesia using LMA, like we 
did for the present case. But this time the procedure was much longer than expected because of 
the size of the leiomyoma.

Hyponatremia has been observed in hysteroscopy procedures when using certain nonconductive 
fluids for irrigation and distension, such as 1.5% glycine, 3% sorbitol, 5% mannitol and 
5% dextrose (6,8). Our routine irrigation fluid was mannitol 5% which has the potential to 
induce hyponatremia and hypervolemia as a result of its hypo-osmolar properties. Although 
asymptomatic hyponatremia does not require immediate intervention, severe hyponatremia 
necessitates prompt treatment to minimize potential complications (9). The sodium level 
decreased from 141meq/L to 135meq/L in our case and became symptomatic. 

The management of hyponatremia involves various measures such as fluid restriction and 
administration of 3% saline, with correction rates typically limited to a maximum increase of 
0.5mEq/L/h of sodium. This cautious approach aims to prevent the development of central 
pontine myelinolysis and aims to maintain the sodium concentration above 120mEq/L through 
serial monitoring. Diuretics, particularly frusemide, can correct fluid overload and promote 
sodium balance (10). In our case, we managed our patient with oxygen supplementation and 
IV frusemide, aminophylline and dexamethasone in the semi-fowler position. Our patient has 
predisposing factors such as smoking, past COVID infection twice, and receiving bronchodilator 
therapy occasionally for allergic asthma. We preferred to correct fluid overload by using diuretic, 
thus we maintained sodium balance as recommended. 

Conclusion

In the present case report, management of acute pulmonary edema as a complication of OHIA 
syndrome during operative hysteroscopy has been revisited. Since hysteroscopy procedures 
may sometimes iatrogenic result in this catastrophic syndrome, extreme caution is required 
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to limit and actively monitor fluid intake regardless of the surgeon’s persistency in continuing 
the procedure – to excise the pathologic tissue. Prompt recognition and treatment are crucial 
to counteract fluid overload and hyponatremia caused by the iatrogenic use of hypo-osmolar 
distension fluids. 
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SUPRAGLOTTIC AIRWAY DEVICE(IGEL) IN A ELEVEN MONTH 
OLD PATIENT WITH MULTIPLE NECK MASS AND ANTERIOR 
MEDIASTINAL MASS
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ABSTRACT   

Anesthetic management of pediatric patients with mediastinal mass, poses a great challenge to 
anesthesiologists. Complications related to airway obstruction with the use of general anesthesia 
are frequent concerns. This case report describes the anesthetic management of an eleven-months 
old girl scheduled for lateral neck biopsy. This case is unique because supraglottic airway device 
and general anesthesia is not routinely used in this kind of patients because of fear of airway 
obstruction. This report adds to the limited number of cases where a supraglottic airway device 
and general anesthesia were applied without serious complications.

Key Words:  anterior mediastinal mass, iGel, pediatric patient, supraglottic device

Introduction

Anesthetic management of pediatric patients with mediastinal mass, poses a great challenge to 
anesthesiologists. The masses may be large so it can cause trachea-bronchial compression which 
can compromise the ventilation. Another concern is great vessel compression, which may affect 
blood flow into and out of the heart causing superior vena cava syndrome. The objective of this 
report is to cite considerations regarding anesthetic management of a pediatric patient with 
mediastinal mass, putting emphasis on preoperative risk predictors, anesthetic technique, and 
the possible complications associated with the use of general anesthesia (GA).

Review of Related Literature

Pediatric mediastinal masses are the most common chest masses in children, with the anterior 
mediastinum  being the most common site. Langerhans cell histiocytosis (LCH) is a group 
of idiopathic disorders characterized by the presence of cells with characteristics similar to 
bone marrow–derived Langerhans cells juxtaposed against a backdrop of hematopoietic cells, 
including T-cells, macrophages, and eosinophils (1). LCH is believed to occur in 1:200,000 
children, but any age group can be affected, from infancy through adulthood (1). 

Several reports have suggested preoperative predictors as a guide to predict anesthetic problems 
that may occur peri-operatively. Symptoms of airway and cardiovascular compression such as 
cough, stridor, dyspnea, orthopnea, postural dyspnea, cyanosis, neck vein engorgement, edema 
neck and upper extremities are considered as clear warning to avoid surgery (2).

Studies by Griscom and Wohl put emphasis on tracheal diameter as predictors of respiratory 
complications and suggested that patients with less than 50% of the predicted area, have higher 
risk of respiratory complications and recommended that these patients should not receive GA. 
In their study, tracheal cross-sectional area was measured in 130 normal children and described 
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a formula to calculate the tracheal area as tracheal area = age in years / 9, plus 0.35cm2 for boys 
and girls up to the age of 14 years (3).

Studies by Turoff et al. and Piro AJ et al. utilized mediastinal thoracic ratio (MTR) as predictors 
of peri-operative respiratory risk complications. MTR is calculated by comparing the size of the 
mediastinal mass with the thoracic diameter. A patient with  MTR of more than 50% has higher 
risk of perioperative respiratory complications (4).  Another predictor by King et al. utilized 
“Mediastinal mass ratio” (MMR) as a maximum width of the mediastinal mass relative to the 
maximum width of the mediastinum, measured by the CT scan. They observed that children 
with small masses have no risk of anesthetic complications, whereas patients with MMR of more 
than 56% are associated with respiratory complications (5).  

Pulmonary function study provides more objective data in identifying the high-risk patients.   
Shamberger et al. developed “Shamberger risk assessment box” to select the appropriate 
anesthetic technique. The parameters are a combination of peak expiratory flow rate (PEFR) 
(%predicted)and tracheal area (% predicted). With all these data, the case report would correlate 
and use this scope of knowledge in managing patients with mediastinal mass.  

Case Presentation

This is a case of an eleven-months old girl diagnosed with anterior mediastinal mass who 
underwent lateral neck biopsy under general anesthesia. The patient was brought to our 
institution due to enlarging bilateral cervical neck mass. The patient weighs 9.7kg. Pertinent 
physical examination findings revealed airway MO 1 1/2 FB, TMD 1 1/2, MAL 3, enlarged 
lateral neck mass measuring 3x2cm on the right and 1.5x 4cm on the left, symmetrical chest 
expansion and clear breath sounds.

Patient was scheduled for excision biopsy of lateral neck mass. Standard monitors were placed, 
and initial vital signs were stable. On induction, patient was positioned in a semi supine, 
moderate back rest position with intravenous access in the lower limb. The patient was given 
1mg of Midazolam, 200 micrograms of Atropine, 10mg of Ketamine and 0.5micrograms/kg/hr 
of Dexmedetomidine. Sevoflurane 1% was started prior to insertion of the supraglottic airway 
device (iGel) size 1.5.  Spontaneous respiration was maintained. Intraoperatively, a 2x2cm of 
whitish yellowish mass was excised and was sent for histopathology. The procedure lasted for 
1 hour and 38 minutes. The patient was placed in the lateral position prior to removal of the 
supraglottic airway device. Patient was fully awake with stable vital signs.
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Figure 1. CT Scan of the chest showing an enhancing mass with diffuse coarse calcifications in the 
anterior mediastinum/ pre-vascular space measuring about 4.5x8.6x5.7cm.

No compression of the vascular structures was noted. SVC, brachiocephalic veins and aorta are intact. 

Figure 2. CT scan showing a narrowed trachea measuring 0.46cm2 at the level of T3 -T4. Note the 
large mass compressing the trachea.
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Discussion

Induction of general anesthesia in children with anterior mediastinal mass may cause serious 
complications of severe airway compression, obstruction to venous return or cardiovascular 
collapse. Many guidelines have been published on the management anterior mediastinal masses 
in children. 

Sedation is a continuum process from minimal sedation (anxiolysis) to moderate sedation 
(previously conscious sedation) to deep sedation and general anesthesia. Pediatric patients 
may readily pass from a light level of sedation to deep sedation or general anesthesia. With 
this continuum process of sedation, there is a greater chance that respiratory function will be 
affected. Thus, in this age group, general anesthesia with a secured airway is greatly advocated.
The patient was evaluated for signs and symptoms of possible airway and cardiovascular 
compromise. Using the formula of the tracheal area as proposed by Griscom and Wohl et al., the 
patient’s computed tracheal area is 0.45cm2 for her age. The measured CT scan diameter at the 
level of compression was 0.46cm2 at T3-T4 (Figure 2). Based on this computation, tracheal area 
would still be normal even with compression as noted in CT scan. The formula is based on age 
in years, hence it is not reliable in patients younger than 1 year.  

As proposed in the study of King et al., mediastinal mass ratio (MMR) could be a predictor of 
respiratory complications. As measured by the pediatric radiologist, MMR of our patient is 100% 
(1:1). However, we cannot consider mediastinal mass ratio as a true predictor of respiratory 
compromise, since MMR is no more than an approximate indicator of tumor size relative to the 
size of the patient. Based also on the experience of King et al., 3 patients with MMR of more than 
56%, underwent anesthesia without difficulty. This case can be considered as one of those cases 
wherein MMR is quite significant, but predicted respiratory complications did not happen.

Another study by Turoff et al. and Piro AJ et al., utilized mediastinal thoracic ratio as predictors 
of perioperative respiratory risk complications. The computed MTR was 0.60 or 60%. It was 
stated in their study that a patient with MTR of more than 50% has higher risk of perioperative 
respiratory complications. However, MTR did not correlate with the risk of perioperative 
respiratory complication in our patient. The “Shamberger risk assessment box” which combines 
peak expiratory flow rate (PEFR) (%predicted) and tracheal area (% predicted) can be a helpful 
predictor. However, our case did not have pulmonary function study. 

Presenting features in a patient with mediastinal mass depend upon the pressure effects on 
the surrounding airway and cardiac structures. The unique feature in our case was that the 
vascular and cardiac structures remained unaffected, uncompressed despite the presence of the 
huge mediastinal mass. With uncompressed great vessels and a secured airway, forward flow of 
blood to pulmonary circulation, as well as to the cardiac chambers, is unaffected leading to good 
oxygenation and perfusion.  

Anesthetic Technique

The anesthesiologist’s preferential requirements in doing such a case, are a secured airway, 
an immobile patient, and spontaneous respiration under general anesthesia. Spontaneous 
respiration generates negative intra-thoracic pressure which is very important in maintaining 
patency of the lower airways and the great vessels. The use of neuromuscular blockade (NMB) 
was avoided.  NMB can cause loss of negative intra-thoracic pressure as a result of weakening of 
the chest wall muscles and is associated with life threatening respiratory obstruction.
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Induction of anesthesia in semi supine, moderate back rest position is to avoid gravity induced 
tracheal compression of large anterior mediastinal masses. This basic maneuver creates a big 
difference in the stability of ventilation, allowing unobstructed gas exchange creating good 
oxygen saturation values.   

Dexmedetomidine was used as it has good sedative, analgesic, amnesic and antisialagogue 
properties that maintain spontaneous respiration. Ketamine would provide additional 
antinociceptive effect. The combination of these 2 drugs is beneficial as Dexmedetomidine can 
prevent tachycardia, hypertension, salivation and emergence from Ketamine. While Ketamine 
may prevent bradycardia and hypotension caused by Dexmedetomidine.  Propofol was not used 
as evidence, suggesting that with increasing depth of propofol anesthesia, configurational changes 
happen to the entire upper airway that leads to further airway narrowing in spontaneously 
breathing children.  

In cases of superior vena cava syndrome (SVC), IV access can be obtained in the lower extremities. 
In SVC syndrome there is impedance in blood flow in the head, neck and upper extremities.  
Some clinicians prefer to insert IV access in the lower extremities, so to avoid problems with 
superior vena cava obstruction. 

Anesthesia was maintained using Sevoflurane 1-2% and a supraglottic airway device (iGel) was 
used to secure the airway. IGel was preferred over LMA because iGgel offers a non-collapsible 
airway cuff. Multiple neck mass may influence the fitting of LMA cuff, and hence has a greater 
chance of being folded. Unlike the inflatable LMA cuff, iGel is more rigid, it cannot be compressed 
and cannot be folded. Hence in this case, it offers proper fit in the laryngeal and peri-laryngeal 
structures, avoiding compression of neck masses.

In extubating process, smooth emergence from anesthesia is an advantage. Additional maneuver 
of placing the patient on a left lateral position prior to removal of supraglottic device offers the 
advantage of a patent and unobstructed trachea [6]. Lateral positioning could relieve airway 
obstruction by taking some weight of the tumor away from the tracheobronchial tree.

Recommendations and Conclusion

Pediatric patients with mediastinal mass require an individualized and highly tailored anesthetic 
plan. It is important to consider multiple factors as there is no single clinical sign or radiographic 
finding that could specifically predict the risk of respiratory compromise. There are still a lot 
of questions and concerns that remain unanswered. This limited group of patients, with life 
threatening co-morbidities cannot be subjected to randomized controlled trial. However, 
future direction to anesthetic case management and guidelines can be validated in prospective 
observational studies. Although this is just one case, we cannot generalize the result to all 
anterior mediastinal mass cases, but this could add up to the limited number of evidence that 
anesthetic procedures in this population could be achieved using a supraglottic airway device. 



83Vol. 7 No 2, October 2023

Macedonian Journal of Anaesthesia

References

1. Shea, Christopher, MD.  Langerhans Cell Histiocytosis. https://emedicine.medscape.com/
article/1100579-clinical. November 2, 2022.

2.  Shamberger RC. Preanesthetic evaluation of children with anterior mediastinal masses. 
Semin Pediatr Surg 1999; 8: 61-68.

3.  Griscom NT, Wohl MB. Dimensions of the growing trachea related to the age and gender. 
Am J Radiol 1986; 146: 233-237.

4.  Turoff RD, Gomez GA, Berjian R et al. Postoperative respiratory complications in patients 
with Hodgkin’s disease: Relationship to the size of the mediastinal tumor. J Cancer Clin 
Oncol 1985; 21: 1043-1046.

5.  King DR, Patrick LE, Ginn-pease ME et al. Pulmonary function is compromised in 
children with mediastinal lymphoma. J Pediatr Surg 1997; 32: 294-300.

6.  Radvansky B, Hunt ML, Augoustides JG, et al. Perioperative Approaches to the Anterior 
Mediastinal Mass-Principles and Pearls From a Ten-Year Experience at an Experienced 
Referral Center. J Cardiothorac Vasc Anesth 2021; 35(8):2503-2512.



84

A CASE OF TWIN PREGNANCY WITH CONJOINED TWINS

Bushinoska Ivanova G1, Ivanov J2
, 

 Bushinoska J2 

1 University Clinical Center Mother Theresa, Gynecology and Obstetrics Clinic, Skopje
2 Acibadem Sistina Hospital, Skopje

ABSTRACT:

Background: A twin pregnancy in very rare cases, may be developed as a conjoined twin 
pregnancy. Conjoined twins are identical twins, who are completely inseparable and whose 
bodies are joined in the womb. They share the same chorion, placenta and amnion, but with 
mutually fused bodies. In most of these pregnancies when detected, termination of pregnancy 
is indicated.

Case Report: The aim of the paper is to present a case of pregnancy with conjoined twins, joined 
with the lower part of the chest and the upper part of the abdomen (omphalopagus), diagnosed 
during the early ultrasound screening at 13th gestational week of pregnancy. A 37- years old 
pregnant woman, with a third pregnancy (the first terminated with intentional abortion, the 
second with a Cesarean delivery) was examined in an outpatient clinic, for ultrasound screening 
of fetal anomalies in the first trimester. The diagnosis was confirmed also conciliary, that it was 
about conjoined twins (omphalopagus) - joined with the lower part of the chest and abdomen. 
After explaining the risks and possible outcomes of such a pregnancy to the parents and the poor 
quality of life of these newborns after delivery, they requested and accepted the termination of 
the pregnancy. The pregnancy was terminated at 13th gestational week of pregnancy, after the 
patient was admitted to the hospital for termination of the pregnancy.

 Conclusion: Conjoined pregnancies have no future because of the poor life quality of these 
fetuses after delivery and usually are terminated when they are discovered. Ultrasound 
examinations during pregnancy are of great importance for the detection of fetal anomalies and 
these conditions, for the timely termination of these pregnancies, when they are detected.

Key Words: conjoined twins, gestational week, omphalopagus, pregnancy, termination of 
pregnancy.

Introduction

A twin pregnancy, in very rare cases may be developed as a conjoined twin pregnancy. It can 
appear with a frequency of 1:49.000 to 1:200.000, in different parts of the world (1). It occurs more 
often in some parts of Asia and Africa than in other regions of the world. Conjoined twins are 
identical twins, who are completely inseparable and whose bodies are joined in the womb from 
the beginning of pregnancy (2). They share the same chorion, placenta and amnion, but with 
mutually fused bodies, unlike other identical twins who usually have completely separate organs 
(3,4). Conjoined twins can be conjoined at the chest (thoracopagus), conjoined at the lower 
chest and upper abdomen (omphalopagus), conjoined at the lower back (pygopagus), conjoined 
skulls (craniopagus), conjoined at the pelvis with 4 arms and two legs (ischio-omphalopagus), 
with two separate heads and multiple limbs (dicephalus) (5, 6). 

This phenomenon is the most common in female children 75%. Half of these pregnancies end 
with death during pregnancy or are stillborn, and another 30% die after delivery within the first 
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24 hours (7). They can survive from 5-25%, with, of course, a poor quality of life. Most of those 
who survive again are female, 75% (2.6.7). 

Case report

A case of pregnancy with conjoined twins, joined in the lower part of the chest and the upper 
part of the abdomen (omphalopagus) is presented, at 13th g.w. of the pregnancy, during the 
early ultrasound screening of the same. Until then, the pregnancy was managed as a normal 
twin pregnancy, without additional symptoms and complications from the beginning of the 
pregnancy.

The patient is 37 years old, with a third pregnancy (the first ended with an intentional abortion 
in 2019, the second with a Cesarean delivery in 2020) and she was examined in an outpatient 
clinic for ultrasound screening of anomalies in the first trimester. After a short history taken by 
the pregnant woman, it was detected by ultrasound that it was a twin pregnancy with fetuses 
with parallel growth that corresponded to 13th g.w., with positive heart action in both fetuses.
Nasal bone present in both, NT within reference limits for both, upper and lower limbs separate 
normally shaped, as well as spinal column in both twins. Since ultrasound could not detect a 
membrane that would separate two amnions, it was confirmed that they are monochoriates, 
monoamniates. What was striking is that both fetuses were facing each other with their faces 
and bodies during the entire examination.

When the ultrasound was used to analyze the surface of the chest and abdomen in the fetuses, 
it was seen that the both were joined in the lower chest and upper abdomen and that they 
were conjoined twins. The diagnosis was confirmed conciliary, that it is about conjoined twins 
(omphalopagus) - joined with the lower part of the chest and abdomen. From the patient’s 
history, there was nothing special about family and personal chronic diseases in her. The patient 
only had hypothyroidism, for which she regularly took Eutirox 50mg therapy daily. The entire 
diagnostic procedure and the established diagnosis were shown and explained to the patient, 
who, in the conversation together with her husband, requested termination of the pregnancy, 
without any further investigations. The patient asked to be hospitalized for termination of 
pregnancy and the same was done immediately with a record of admission to the hospital, for 
induced termination of pregnancy.

Results

 Upon admission, laboratory tests were ordered - blood group, hemogram, hemostasis, infectious 
markers and examination by an anesthesiologist.

It was determined by ultrasound 4D (Figure 1) and 2D (Figure 2), that it was a twin pregnancy 
of Siamese-conjoined twins, joined in the lower part of the chest and abdomen (omphalopagus), 
monoamniates, monochoriates. The twins had separate hearts, and the junction between them 
was at the anterior abdominal wall, which was shared, with one umbilical cord.
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Figure 1. 4D Ultrasound of conjoined twins        Figure 2. 2D Ultrasound of conjoined twins

     

The hemogram on admission was with normal values, without signs of anemia, leukocytosis 
and with normal platelets. The proteinogram, degradation products and electrolytes were within 
reference values. The patient’s blood type was O Rh + (positive).

Infectious and serological tests for HIV, Hepatitis B and Hepatitis C were negative, as well as 
negative swabs from the nose and throat, which are taken according to protocol before admission 
to the hospital.

The patient was induced to terminate the pregnancy with Misoprostol, she got epidural anesthesia 
and after 8 hours of applying the therapy according to the scheme, the cervix was dilated, and the 
fetuses were expelled vaginally, with the spontaneous separation of the two fetuses in during the 
ejection, with separation and defect of the anterior abdominal wall in both fetuses. Both fetuses 
were female. After the spontaneous ejection of the two fetuses that weighed 38 and 41 grams, 
revision of the uterine cavity was performed with a curettage and placental tissues were removed 
from the uterine cavity. Then an antibiotic and uterotonic were applied parenterally. After two 
hours of monitoring after the intervention, the patient continued to be treated normally in the 
department and was discharged from the hospital the next day, with antibiotic and uterotonic 
therapy for the next 5 days. The patient requested that no further investigations to be carried 
out on the aborted fetuses and that they would not be photographed after the termination of the 
pregnancy.

Discussion

 The first described case of conjoined twins in the literature came from Siam, now Thailand born 
in 1811, conjoined brothers, traveled the world for many years performing in circuses and the 
disease was named after them the “Siamese Twins”. Today they could easily be separated (6,7,8). 
This situation is not related to hereditary factors, nor to the age of the mother (8). All these twins 
are monoamniates, monochoriates, where an error occurs in their separation, in the earliest stage 
of pregnancy in the first two weeks, and they remain joined with some parts of the bodies (9,10). 

About 500 cases of conjoined twins worldwide have been described in the literature. Our case 
is a rare case of conjoined twins with omphalopagus - conjoined lower thorax and abdomen, 
detected at early pregnancy in 13th gestational week using ultrasound. The conjoined twins 
were both female, with a common umbilical cord. Since they were detected at an early stage of 
pregnancy, termination of pregnancy by abortion was indicated.
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Sometimes, if there is a diagnostic dilemma when using ultrasound whether it is conjoined 
twins, MRI or CT diagnostics can also be used [8]. That’s why the availability of health care 
for all pregnant women is very important, as well as quality screenings in pregnancy to detect 
such cases and all other anomalies in fetuses, so that early termination of pregnancy can be 
performed if necessary.

Conclusion

 A twin pregnancy in very rare cases can be a conjoined twin pregnancy, which occurs as an error 
in the separation of the identical twins, when they are not completely separated and remain joined 
with certain parts of the bodies. Such pregnancies have no future and when they are discovered 
it is best to terminate them. Ultrasound in pregnancy has the greatest importance in detection 
of fetal anomalies, conditions of the fetus that are incompatible with life, and conditions in the 
pregnancy that may require its termination.

Abbreviations: GOC - Skopje: Gynecology and Obstetrics Clinic - Skopje; G.W. - gestational 
week. 
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ABSTRACT

Introduction: Acute coronary syndrome (ACS) is generally a natural consequence of the 
progression of coronary atherosclerosis. But in minority of cases, it might be developed due to 
non-atherosclerotic reasons including recreational marijuana use. Possible pathophysiological 
mechanisms include inflammation, procoagulant state and vasoconstriction (vasospasm) of 
the coronary arteries. Marijuana adverse effects on cardiovascular system are various and well 
documented.

Case report: We present a 29-years old male who was referred to our Clinic due to chest pain 
and morphologic ECG changes. The patient has been previously hospitalized in local hospital 
due to hematochezia. Because of the chest pain, ECG was performed, and blood sample was 
taken there to determine the troponin level (hs-Tn I). ST-segment elevation and high level of hs-
Tn I were indication for urgent transfer of the patient to our clinic. After admission, the patient 
underwent coronary angiography and PCI. Thoroughly taken history revealed that the patient 
was occasionally smoking marijuana in recreational purposes. He was a cigarette smoker, but he 
had no additional known risk factors for CAD. 

Conclusion: Recreational marijuana use may be a trigger factor for an acute coronary syndrome. 
We should always think and suspect marijuana and other recreational drugs as a potential risk 
factor for adverse cardiovascular events in young patients.  

Key Words: ACS, marijuana, PCI, risk factor. 

Introduction

Acute coronary syndrome (ACS) is an acute cardiovascular condition that is generally a natural 
consequence of the progression of coronary atherosclerosis (atherosclerotic cardiovascular 
disease, ASCVD). But in small proportion of patients ACS may develop due to non-atherosclerotic 
factors like coronary vasospasm, embolism, spontaneous coronary artery dissection (SCAD), 
etc. Recreational marijuana use has been recognized as one of the most important trigger factors 
for various adverse cardiovascular effects especially in younger population, even in absence of 
traditional cardiovascular risk-factors, and it is well documented in currently available literature 
(1-4). 

Case Report

We present a clinical case of 29-years-old male who was primarily hospitalized in local hospital 
due to hematochezia and blood loss caused by activated hemorrhoid nodules. The clinical 
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examination has revealed that he has had a periodical bleeding from stool in previous 2 weeks. 
During this hospitalization, the patient had received a transfusion with 2 units of RBC. But 
later he has started to experience sharp chest pain. ECG revealed morphological ST-changes 
consistent with an acute myocardial infarction of the inferolateral wall (Figure 1) whereas high 
sensitive troponin I levels (hs-Tn I) were elevated. He was referred to the University Clinic of 
Cardiology and he has been transferred there afterwards. 

Figure 1. ECG from local hospital showing ST-segment elevation in inferolateral leads.

n

The patient’s history showed that he has had no previous cardiac conditions, negative familiar 
history for CAD, but he was an active cigarette smoker (1 pack/day) and occasional marijuana 
consumer (his last time of marijuana use was one day prior to local hospital admission). After 
admission to our clinic, the patient was urgently examined by gastroenterologist and active rectal 
bleeding was excluded. ECG changes were identical with previous ones (Figure 2). CBC revealed 
normocytic anemia (RBC 3,6x1012/L, Hgb 101g/l, Hct 29,6%), while biochemistry showed hs-Tn 
I 7607 ng/L, and normal lipid profile (total cholesterol 4,0 mmol/l, LDL-c 2,4mmol/l, HDL-c 
0,95mmol/l, TG 1,24mmol/l). 

Figure 2. ECG upon admission at the University Clinic of Cardiology – Skopje showing ST-segment 
elevation in inferior and anterolateral leads.



90

He received standard pre-procedural pharmacological treatment with UFH 5000 IU iv, ASA 
300mg, Clopidogrel 600mg, Rosuvastatin 40mg and Pantoprazole iv and went to the Cath- 
Lab immediately afterwards. Coronary angiography detected a thrombotic culprit lesion of 
the proximal LAD causing 95% vessel stenosis, as well as embolic occlusion of the distal LAD 
segment (Figure 3). We proceeded with direct stenting of the proximal LAD segment with 
3.5/19mm DES on 20atm. with optimal angiographic result and TIMI 3 flow (Figure 4). We 
finished the procedure with no complications, and the patient was returned to the ICU for 
further monitoring. 

Figure 3. Left: caudal projection of the LCA showing a significant culprit lesion at the LADprox 
segment (white arrow) and occluded LADdist segment (black arrow); Right: cranial projection of 
the LCA showing culprit lesion at the LADprox segment. LCA=left coronary artery.

Figure 4. Final result after stenting of the LADprox segment with DES 3,5/19mm x 20atm.

Two days later rectoscopy was performed at the University Clinic of Gastroenterology and 
Hepatology and the second degree internal hemorrhoidal nodules were diagnosed with no 
active bleeding. Echocardiography showed normal dimensions of the left ventricle, preserved LV 
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systolic function (LVEF 60%), and hypo-akinesia of the whole LV apex. The patient was stable 
all the time and he was discharged 5 days upon admission. No bleeding episode was detected 
during this hospital stay and a colonoscopy was scheduled after 2 weeks. Dual antiplatelet 
therapy with ASA and Clopidogrel, Rosuvastatin and Pantoprazole were prescribed for further 
treatment.    

Discussion

Marijuana or cannabis origins from the plant strains Cannabis sativa or Cannabis indica although 
many more hybrid strains have been produced (5). It contains many active substances, out of 
which tetrahydrocannabinol (THC) has been recognized as the most important. The biological 
effects of THC and cannabinoids are usually mediated via so-called endogenous cannabinoid 
receptors (CBR) distributed in various tissues and organs in the body. There are 2 types of CBR: 
CBR 1 (found in central, peripheral and autonomous nervous system, smooth muscle and 
myocardium) and CBR 2 found in hematopoietic tissue and cardiomyocytes (2-5). These effects 
occur dominantly due to sympathetic nervous system stimulation and include accelerated heart 
rate (tachycardia), hypertension, extreme sweating and increased myocardial oxygen demand 
(5). Currently available literature suggests an association between recreational marijuana use 
and adverse cardiovascular effects like rhythm disturbances (supraventricular and ventricular 
arrhythmias), syncope, ACS (STEMI and NSTEMI), myocarditis, sudden cardiac death etc. (6). 
Some authors report that marijuana use has been associated with almost a 5-fold increased risk 
of myocardial infarction in 1 hour after use (7). But sometimes cannabis is smoked together with 
tobacco and may be very difficult to differentiate the true trigger/association with cardiovascular 
(myocardial infarction) or cerebrovascular (ischemic stroke) events (7, 8). On the other hand, 
Johnson-Sasso et al. in their retrospective study (over 1,2 million patients) of acute myocardial 
infarction outcomes in marijuana users found that previous marijuana use was associated with 
decreased in-hospital mortality after myocardial infarction, similarly like Desai et al. in their 
study (9,10). 

There are several proposed mechanisms of cannabis in the pathogenesis of an ACS. One of 
them include cannabis-induced coronary vasospasm which is probably due to severely impaired 
endothelial disfunction. Cannabis exerts pro-coagulant effects which can be seen by in-vitro 
studies with increased expression of glycoprotein IIb/IIIa receptors on the platelet surface 
which leads to enhanced platelet aggregation. Cannabis may also have hemodynamic effects on 
the coronary arteries which could lead to plaque erosion/rupture and eventually thrombosis. 
Furthermore, it may increase the carboxyhemoglobin level in blood and reduce its oxygen 
carrying capacity which can potentially lead to angina worsening. All these mechanisms may 
definitely, contribute to the development of an ACS (11). And not to forget, this is possible even 
in cases of no other significant traditional cardiovascular risk-factors. 

We presented a clinical case of young male patient with a history of tobacco and recreational 
marijuana smoking who experienced chest pain as an initial manifestation of an ACS. 
Development of ACS may not be exclusively due to marijuana use, but it definitely played 
a significant role as a trigger in this cardiovascular event. In addition, there are also several 
literature reports where marijuana alone or in combination with tobacco led to acute coronary 
event (1, 3, 12-14). 

Conclusion

Increased recreational marijuana use, unambiguously led to increased number of adverse effects 
among which cardiovascular have been the most important. Since young people are the most 
frequent recreational drug users, we should always think about cannabis as a potential trigger in 
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case of an acute coronary syndrome in young patients even with no additional cardiovascular 
risk factors. Further clinical studies are needed to confirm a significant association between 
cannabis use and risk of adverse cardiovascular events. 
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ABSTRACT

A normal platelet count is from 150 to 450×109/L. Thrombocytopenia is a platelet count under 
150×109/L. Mild thrombocytopenia is a platelet count from 100 to 150×109/L, moderate from 
50 to 99×109/L, and severe under 50×109/L. Patients with thrombocytopenia sometimes need 
a surgical treatment, and a platelet count under normal values is a relative contraindication for 
a surgery because of bleeding. Prior to surgery thrombocytopenia should be corrected with 
platelet transfusion and Guidelines often recommend a platelet count value above 50×109/L 
prior to major surgery and 100×109/L prior to surgery of the brain and eyes. 

The aim of our presentation was to show the two rare cases of thrombocytopenia, idiopathic 
and pseudothrombocytopenia in two patients prior to surgery, and how we managed it. Platelet 
transfusion is the only available therapy capable of achieving a rapid increase in platelet count, 
although platelet transfusion has several risks. In pseudothrombocytopenia, the low platelet 
count is a consequence of platelets aggregation that appears in vitro, associated to the use of 
EDTA in the blood-collection tube, so using heparin blood-collection tube helps us to found 
out a real platelet count.

We concluded that, in elective surgeries or postoperative thrombocytopenic patients, hematology 
consultation may be helpful in diagnosing the etiology of thrombocytopenia, selecting 
appropriate therapy, and determining the utility of platelet transfusion or its alternatives.

Key Words: idiopathic thrombocytopenia, platelet count, platelet transfusion pseudothrombocy-
topenia,  surgery.

Introduction

Platelets are part of blood cells whose main function is to participate in blood coagulation, in the 
formation of a blood clot. Normal platelet count is from 150×109/L to 450×109/L, depending on 
laboratory variations, and relatively stable over the lifetime of an individual (1). 

 Thrombocytopenia is when platelet counts are under 150×109/L. When a platelet count is above 
50×109/L, patients are usually asymptomatic, but with platelet counts between 20 and 50×109/L 
patients may have petechiae, purpura or ecchymosis. If a patient has a platelet count under 
10×109/L, it is very likely to result in serious bleeding. Mild thrombocytopenia is when platelet 
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counts are from 100 to 150×109/L, moderate from 50 to 99×109/L, and severe when platelet 
counts are under 50×109/L. Reasons for thrombocytopenia can be multiple: decreased bone 
marrow production of platelets, increased peripheral destruction, consumption of platelets, 
splenic sequestration, dilution or platelet clumping (2). The incidence of thrombocytopenia or 
thrombocytosis is 1 case in 14 patients.

Thrombocytopenia has been divided, for surgical purposes into mild (100–149×109 /L), moderate 
(50–99×109 /L), and severe (<50×109 /L). Correlation between platelet count and bleeding risk 
is not linear and depends on platelet function, other patient’s specific factors, as well as on the 
etiology of thrombocytopenia. It is known that patients with idiopathic thrombocytopenia bleed 
less than other patients do at similarly low platelet counts, probably because of the increased 
size and function of their platelets. Preoperatively thrombocytopenia should be corrected with 
platelet transfusion and Guidelines often recommend a platelet count value above 50×109/L 
prior to major surgery and 100×109/L prior to surgery of the brain and eyes (3).

A normal platelet count is 15–40 times higher than it is necessary to achieve hemostasis (9). 
Indeed, platelets have a role, not only in hemostasis, but also in inflammatory and immune 
system and wound healing (10). Platelet transfusion is usually available therapy to achieve a 
rapid increase in platelet count, but as we know, platelet transfusion has a lot of risks. 

In pseudothrombocytopenia, the low platelet count is a consequence of platelets aggregation that 
appears in vitro, associated to the use of EDTA in the blood-collection tube, so using heparin 
blood-collection tube helps us to found out a real platelet count. Pseudothrombocytopenia 
(PTCP), can lead the clinicians in wrong way, unnecessary testing and wrong treatment. 
Other causes of a falsely low platelet count can be platelet damage during blood collection, 
mega-thrombocytes, but the most common is pseudothrombocytopenia as a result of 
ethylenediaminetetraacetic acid (EDTA)-dependent antibodies (4). The first report for this 
type of pseudothrombocytopenia was in 1969, with incidence of 0.03-0.27% of the general 
population. But, it is known that some other anticoagulants, like citrate, heparin, or sodium 
fluoride have also caused pseudothrombocytopenia (4). The EDTA causes changes of platelet 
surface glycoprotein IIb/IIIa and natural IgM or IgG autoantibodies bind to GPIIb/ IIIa, resulting 
in platelet agglutination in vitro (10). In pseudothrombocytopenia platelet count can be very 
low, ≤10×109/L, but without hemorrhagic signs because of, in vivo, normal platelet count and 
function. 

Pseudothrombocytopenia as a clinical sign in surgical patients is a diagnostic challenge for 
anesthesiologists, to make correct assessment, diagnostic procedures to confirm the diagnosis, and 
to prepare the patient for surgery. No correlation between clinical symptoms and laboratory tests 
in a case with a low platelet count, should be direction to think about pseudothrombocytopenia.  

     

Case reports

Our first case was a 24-years old male patient, admitted in the hospital for orthopedic surgery, 
Dg: Osteochondritis condyle lateralis femoris lateralis dextri. At the age of 16, he developed 
idiopathic thrombocytopenia, threated with corticosteroids for four years. But, for the last four 
years he was without therapy, with a low platelet count and no clinical signs of bleeding. His 
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laboratory tests were normal, except platelet count, 22x109/L (severe thrombocytopenia). The 
hemostasis was in the normal ranges. The patient was a smoker.

Therapy from the hematologist was decortin, vitamin C tablets, pyridoxine (B6) and magnesium, 
and platelets concentration transfusion in case of bleeding. A day before surgery, 8 units of 
platelets concentration were given, and platelet count increased to 47x109/L. On the day of 
surgery, plus 7 units of platelets concentration were given, and prior to surgery platelet count 
was 97x109/L. Because of thrombocytopenia, surgery was done under general anesthesia with 
propofol, remifentanil and rocuronium. Tranexamic acid 1gr and methylprednisolone 80mg 
was given at the beginning of the surgery. Vital signs were stable during the surgery, and no 
bleeding was observed. After 30 minutes in the recovery room, patient was sent to the general 
ward. Fraxiparine 5700IU/0,6ml was given postoperatively up to 3 weeks after the operation. 
Postoperative control of platelet count was 78x109/L. Two days later, patient was discharged 
home in a good condition.

Our second case was a 62-years old male patient, admitted in our hospital for orthopedic surgery 
on the left arm, with Dg: SLAP laesio ommae et ruptura rotator cuff ommae lat.sin. From his 
medical history, he suffered from asthma bronchiole, hyperlipidemia, hypertension arterialis, 
and for the last 10 years he was diagnosed with pseudothrombocytopenia. Leucocytes count, 
erythrocytes count and hemoglobin were within normal values. His last control at Hematology 
Clinic confirmed the diagnosis, low platelet count in the EDTA blood-collection tube (53x109/L), 
normal platelet count in the heparin blood-collection tube (161x109/L), with platelet aggregation 
in the blood smear.

Preoperatively, platelet count in the EDTA blood-collection tube was 29x109/L, but in the heparin 
blood-collection tube platelet count was in the normal ranges, 181x109/L. Other laboratory 
tests were normal. Surgery was done under general anesthesia, with propofol, fentanyl and 
rocuronium, maintained with remifentanil and sevoflurane. After intubation, our patient was sat 
in the beach-chair position. Cerebral oximetry was used on the right cerebral hemisphere. Vital 
signs were stable all the time, blood pressure within ranges of moderate hypotension and good 
cerebral oxygenation, no bleeding observed during surgery. The operation lasted 150 minutes. 
After extubating, patient was discharged to the ward in a stable condition. Postoperatively, 
platelet count in the EDTA blood-collection tube was 20x109/L, with normal platelet count in 
the heparin blood-collection tube. The day after surgery, our patient was discharged in a good 
condition.

Discussion

The thrombocytopenia as a hematologic finding can be the first manifestation of a lot of 
diseases. Looking for the reason of thrombocytopenia is essential for the management of these 
patients. The clinical manifestation of thrombocytopenia in the patients is variable and depends 
on the reason, but as we know the platelets play a main role in hemostasis. A lot of mechanisms 
for thrombocytopenia are involved: increased destruction of platelets, decreased production, 
reduced function of platelets associated with using of antiplatelet drugs. So, platelet function 
disorders can be inherited, and they are very rare, and acquired forms thanks to the wide use of 
antiplatelet drugs for thromboprophylaxis (5). 
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Surgical patients with thrombocytopenia require a good preoperative evaluation and preparation 
for surgery. Because of risk of bleeding during surgery, these patients often need platelet 
transfusion to reach platelet count that allows procedure to be performed, and to prevent 
bleeding (6). 

In our cases we had completely different types of thrombocytopenia, idiopathic and 
pseudothrombocytopenia. Detailed preoperative anamnesis gave us opportunity for good 
preoperative management of patients. Our first patient platelet count was in a range of severe 
thrombocytopenia (<50x109/L), with high risk of bleeding without proper management 
preoperatively. The only choice of the therapy we had at that moment for the prevention of 
bleeding during surgery was to give platelet transfusion. We had to give platelet transfusion to 
obtain optimal platelet count for surgery, more than 50x109/L because Guidelines recommend 
a platelet count above 50×109/L prior to major surgery. Platelet transfusion is the only therapy 
to achieve a rapid increase in platelet count, but platelet transfusion has a lot of risks: volume 
overload, febrile non-hemolytic transfusion reactions, transfusion-associated acute lung 
injury, allergic reactions, immunomodulation, post-transfusion purpura, infectious risk, and 
alloimmunization with subsequent ineffectiveness of platelet transfusion. Because platelets 
cannot be frozen, they have a high risk of bacterial sepsis, more than other blood products (8). 
As we know, platelets have main role in hemostasis, but they have a role in inflammatory and 
immune system and wound healing too, so platelet transfusion in our first case was mandatory.
Our second case, the patient with pseudothrombocytopenia was a rare phenomenon. Our patient 
had a low platelet count in preoperative blood tests but did not show any bleeding signs and had 
normal hemostasis. The exact identification of this phenomenon is crucial, since there is a high 
chance that EDTA-induced pseudothrombocytopenia to be confused with some disorders, such 
as heparin-induced thrombocytopenia, disseminated intravascular coagulation, or sometimes 
can lead to inappropriate clinical and therapeutic decisions such as administration of platelet 
transfusion, unnecessary splenectomies, cancelled or delayed invasive procedures, avoidance 
of anesthesia, as well as no administration of antiplatelet or anticoagulant drugs in patients 
who would need them, further undue investigations and, last but not least, patient anxiety (8-
11). Hematological, as well as other types of laboratory investigation, is nowadays an essential 
part of the clinical and therapeutic decision-making (12). Our patient was already diagnosed 
with thrombocytopenia, but we had to be careful during intraoperative period, focusing all our 
attention on the patient. In our patient, we checked out the real platelet count preoperatively by 
using heparin blood-collection tube.

Observing pseudothrombocytopenia in some people does not mean that they are at risk of 
developing other disorders. Risk population for pseudothrombocytopenia includes male, over 
50 years of age, some diseases, or thromboprophylaxis with LMWH (13).

Conclusion

The bleeding risk in thrombocytopenic patients undergoing surgical procedures is difficult to 
predict. At any given platelet count, congenital or acquired platelet dysfunction may render 
available platelets less effective. So, each patient is unique with unique risk of bleeding, at acceptable 
platelet count for some procedures. Following the Recommendations for procedure-specific 
‘safe’ platelet counts often gives us opportunity for good management and safe procedure for 
our patients. We should know that the benefit of prophylactic platelet transfusion is still unclear 
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and the need for platelet transfusion should be a decision based on each patient individually. In 
elective surgeries or postoperative thrombocytopenic patients, hematology consultation may 
be helpful in diagnosing the etiology of thrombocytopenia, selecting appropriate therapy, and 
determining the benefit of platelet transfusion or its alternatives.

We’ve presented two cases with thrombocytopenia, and good preoperative management of our 
patients of all aspects resulted in stable intra and postoperative condition.
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ABSTRACT 

A 38-years-old recreational female diver presented at our hospital with fatigue, dizziness, cutis 
marmorata, swollen and painful ankles, back pain and pulmonary symptoms. The patient was 
diving in the Maldives, with series of daily dives mostly around 22m, each dive decompression 
made on 6m with duration of 3 minutes. After more than 30 hours from her last dive, she took an 
international flight Maldives – North Macedonia that lasted for about 12 hours. Her first checkup 
was more than 80 hours of the onset of symptoms. Neurological examination, electrocardiogram, 
chest X-ray and lung ultrasound were normal. Laboratory data only showed evidence of 
thrombocytopenia and elevated D-dimer. Decompression sickness type II was diagnosed 
according to history and physical examination. Recompression treatment with hyperbaric oxygen 
(HBO2) was immediately started (2.8 ATA on 100% oxygen over a period of 90 minutes) and 
additional session at the same day with a duration of 70 minutes to 2.4 ATA. Additional courses 
with HBO2 were required daily in the next 7 days to 2.4 ATA. The most of the patient’s symptoms 
were resolved after the third therapy with HBO2, and the cough after the 7th therapy. The patient 
was released from hospital after resolution of the symptoms. Conclusion: Cutis marmorata is often 
associated with more serious manifestations of decompression sickness. Treatment with HBO2 is 
the cornerstone therapy for DCS. Indeed, treatment with hyperbaric oxygen can be successful 
even in cases with delayed start. 

Key Words: cutis marmorata, decompression sickness, diving, hyperbaric oxygen.

Introduction
A major risk in scuba diving is the exposure to changes in pressure when diver ascends to 
the surface too quickly. Diving has become an increasingly popular sport and previously very 
rare complications, such as Decompression sickness, are becoming more common (1). The 
development of bubbles in tissues and/ or blood when the total pressure of the dissolved gas 
exceeds the ambient pressure, results in decompression sickness (also known as “bends”). 
Mild altitude exposure, like that from a flight in a commercial aircraft, can cause DCS after 
a dive (2). Decompression illness was first described in mid-1840 during the construction of 
the Brooklyn Bridge, when construction workers were put in pressurized boxes (caissons) used 
underwater. The condition was referred to as “the bends” because when workers returned from 
the compressed atmosphere of the caisson to air pressure, they walked with bent appearance 
from the joint pain. Later, DCI was divided into two categories: arterial gas embolism (AGE) 
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and decompression sickness (DCS) (1). The factors have been discovered that affect the risk of 
decompression sickness like altitude or time since the previous dive. Dehydration, tiredness, 
poor physical condition, having a higher body mass index, being older, and having a right to 
left shunt such a patent foramen ovale are additional risk factors for decompression illness (3). 
Symptoms of decompression sickness, which can range in severity from mild to severe, can 
include pain, skin changes, neurologic symptoms and cardiopulmonary symptoms (1,3). DCS is 
typically divided into two types: type 1, which refers to skin changes and less severe symptoms 
including joint discomfort, and type 2, which refers to symptoms that are more severe and affect 
the neurologic, cardiac and pulmonary systems (3). The majority of symptoms surface within 
24 hours, unless there is an additional decompression (for example, altitude exposure), with 
severe symptoms typically appearing one to three hours after decompression (2). An incidence 
of 1.5 to 10 per 10,000 dives is seen among commercial divers. The  duration of the dive and 
depth will determine this (4). Males are 2.5 times as likely as females to get DCS (4). Diagnosis 
of DCS is clinical, based on careful evaluation, clinical examination and historical data (1,2). 
The cornerstone of this condition’s therapy is hyperbaric oxygen (HBO2) (2). The aim of this 
case report is to present the first case of DCS type II described in our country that was presented 
in the hospital nearly 4 days after the onset of symptoms and underwent successful recompression 
treatment of DCS with hyperbaric oxygen in a multiple chamber. 

Case Presentation 

We describe a case of 38–years-old female recreational diver with no prior medical history, no 
family history either. She is a smoker, weighing 57kg, BMI 19.3kg/m2 with no previous history 
of diving accidents. She had a sum of 35 dives during the 10-years period.  While on vacation in 
the Maldives, she went diving every day for 8 days. This consisted of a daily dive schedule of two 
repetitive dives with duration of 40-45 minutes each with a 45minutes pause between them. The 
dives typically occurred at a depth of 22 meters (each dive with 3 minutes safety stop on 6 meters). 
She used a dive computer, and appropriate decompression schedules were followed while diving 
with tank, using enriched air nitrox (EAN). The last day of diving she made two repetitive dives 
with duration of 40-45 minutes each with a 45-minute pause between them. Approximately 20 
minutes after surfacing, she noticed a mottled rash covering her face and body, which she thought 
were due to sunburn. She used some topic solution with no effect. The rash was followed by fatigue, 
discomfort and malaise, that prevented her from diving again the next two days before taking a 
long international flight to come back home, but she continued with her daily activities like boat 
floating. After more than 30 hours from her last dive, she took a flight from Maldives to North 
Macedonia that lasted for about 12 hours, and which include one transfer. When she landed ( the 
third day of onset of symptoms), she noticed swelling of the ankles, especially the right one, which 
she thought was due to long fight.  The next day (4th day of onset of symptoms) when she woke up, 
she had swollen and painful elbows and hands, chest pain and cough. More than 80 hours after 
the start of her symptoms, she went for her first checkup at the University Clinic of Plastic and 
Reconstructive Surgery, where she complained of fatigue, dizziness, malaise, swollen and painful 
ankles and elbows, back pain, dyspnea, an intense irritating cough and chest pain.  During the 
initial medical examination, she was conscious, oriented, afebrile, normotensive, with purpuric-
violaceus macular rash on her face, trunk and limbs (Figure 1 - a, b, c, d - cutis marmorata). 
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Figure 1.- a, b, c, d. Cutis marmorata in 38-years-old woman after diving.   

On auscultation of the lung breath sounds were vesicular. Abdomen was soft and non-tender. The 
neurological examination showed normal cranial nerve function. Motor and sensory functions 
were normal. Romberg sign was negative. Her elbows and ankles were swollen, painful, with 
restriction in movement (Figure 2 - a, b). 



101Vol. 7 No 2, October 2023

Macedonian Journal of Anaesthesia

Figure 2 - a, b.  Swollen ankle and elbow due to decompression sickness.

 

  

Vital signs were within normal limits: blood pressure 120/80mmHg, heart rate 56/minutes, 
saturation O2-97%. Electrocardiogram showed sinus rhythm, with normal p wave, QRS complex 
and T wave. An arterial gas blood demonstrated pH 7.41, pCO2 41.3mmHg, pO2 96.4mmHg, 
carboxyhemoglobin 2.1%, methemoglobin 1.1%, lactate 0.9mmol/L, bicarbonate 25.7mmol/L, 
base deficit 1.7mmol/l; On admission laboratory data showed evidence of thrombocytopenia 
89 109/L (referent values 150-450) and elevated D-dimer 884.16ng/ml (referent values <500). 
The rest of the findings were within normal range: RBC 4.58 1012/L, HGB 145g/l, WBC 5.3 109/l, 
Ne 57.5%, CRP 0mg/l, myoglobin 18.2ng/ml, Na 135mmol/l, K 4.17mmol/l. No abnormalities 
were found on chest X-ray and lung ultrasound. Based on the clinical presentation, dive 
history and medical examination a diagnosis of type II Decompression sickness was taken 
into consideration. Recompression treatment in multiple chamber was immediately started 
of pressuring to 2.8 ATA initially according to the US Navy treatment table on 100% oxygen 
over a period of 90 minutes and second session with hyperbaric oxygen at the same day with 
a duration of 70 minutes to 2.4 ATA. Additional courses were required daily in the next 7 days 
with 2.4 ATA over a period of 70 minutes.  Crystalloids, non-steroid anti-inflammatory drugs 
and treatment with low molecular weight heparin (Enoxaparin sodium) were carried out in the 
first three days. The patient underwent a total of 9 hyperbaric chamber treatments over 8 days. 
The patient’s symptoms like chest pain, back pain, dyspnea, rash and swelling of the ankles and 
elbows resolved after the third therapy with hyperbaric oxygen (Figure 3 - a, b). 
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Figure 3 - a, b. After treatment with hyperbaric oxygen (after third therapy).

 

The cough resolved after the 7th therapy. The patient was released from hospital after resolution of 
the symptoms. Control laboratory findings made on the sixth day of treatment showed normal 
platelet count and D-dimer 212ng/ml. An outpatient echocardiography about evaluation for 
PFO was suggested, but the patient refused to conduct the diagnostic procedure. We advised 
no diving in the next two months to the patient. A month later, she reported being healthy and 
experiencing no new symptoms during a phone call. 

Differential diagnosis:

• Myocardial infarction (normal ECG), no history of angina, no risk factors; 

• Pneumothorax, Bronchopneumonia-afebrile, no abnormalities on x-ray of the lungs; 

• Thrombotic thrombocytopenic purpura (no fever, no hemolytic anemia, no kidney 
failure or neurologic deficit);

• Immersion pulmonary edema;

• Pulmonary thromboembolism.

Discussion

Increases in ambient pressure during a dive’s descent phase lead to greater amounts of nitrogen 
dissolving in body tissues up until the point at which the tissues are saturated. When ascending 
from a dive, inert nitrogen gas bubbles enter the circulation and tissues, which results in 
decompression sickness (DCS) (5). This is explained by Boyle’s law, which states that at a constant 
temperature, the absolute volume of a fixed mass of gas is inversely proportional to absolute 
pressure. Furthermore according to Henry’s law the amount of gas that will dissolve in a liquid 
is proportional to the partial pressure of the gas over the liquid at a constant temperature (3,6,7). 
If a person dives and then flies, DCS is more likely to happen (3,7). Decreased pressure during 
flying and possibility of dehydration are DCS risk factors (8). Based on the organs damaged and 
the presenting symptoms, DCS was divided into the two categories - DCS type I and DCS type II. 
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The clinical manifestations of Type I DCS may include one or more of the following symptoms: 
arthralgia, myalgia, dermal manifestations and fatigue, while Type II DCS is associated with 
neurological symptoms or cough, chest pain, dyspnea and other cardiopulmonary symptoms 
known as “chokes” (5,9-12). Delayed symptoms are caused by intravascular and extravascular 
bubbles mechanically obstructing the vasculature, which results in stroke-like signs and 
symptoms and activates clotting and inflammatory cascades, as well as platelet activation and 
deposition or consumption (3,10–12). Mitchell S et al. say that changes in the coagulation 
system after decompression include a modest decrease in circulating platelets due to activation 
and higher consumption, as well as an increase in circulating fibrin monomer (12). Diagnosis 
of DCI is made almost entirely on history and clinical examination (1,2,11,12). Indeed, in 
the case of divers, diagnostic tests frequently do not influence treatment choices and should 
not postpone definitive treatment (12). Inman AL et al. suggest that the absence of symptoms 
following recompression with HBO2 therapy supports the diagnosis of DCS (13). Our patient 
herein was 38-years-old woman, recreational diver, smoker, that was diagnosed DCS Type 2 
according to the clinical manifestations and history data. She developed DCS while being on 
a diving vacation in the Maldives. Her first symptoms were cutaneous manifestation known as 
cutis marmorata and fatigue. She attributed the symptoms to sunburn and tiredness. Kerut C et 
al. say that cutis marmorata is often associated with a more serious background like neurological 
symptoms or atrial level shunt, mostly PFO (14). Our patient did not have neurological 
manifestations, neurologic physical examination showed no abnormalities, Romberg test was 
negative. Echocardiography was suggested, but the patient refused to conduct it. Her situation 
worsened after exposure because of the changes in ambient pressure in dives and flight transfers. 
According to DAN recommendations for flying after diving it was advised that a single no-
decompression dive be followed by a minimum 12-hours surface break, a surface interval of at 
least 18 hours while diving repeatedly over several days and significantly more than 18 hours 
after diving with mandatory decompression, or while using heliox and trimix (15). The pre-
flight surface period in our case was correct according to DAN, but she had already developed 
symptoms which worsened due to the flight. Lee S W et al reported that shortness of breath, 
dyspnea, and cough are typical symptoms of exceptionally high loads of gas microemboli in the 
pulmonary arteries (so-called “chokes”). Substernal chest pain, which is sometimes described 
as burning, is another common symptom (16). This is a rare, but serious manifestation of DCS. 
Our patient had intense chest pain and dry irritating cough, but she had a good saturation with 
oxygen on admission and remained hemodynamically stable, without any signs of hypoxemia or 
hypotension. Thrombocytopenia and elevated D-dimer were noted. Treatment with hyperbaric 
oxygen according to US Navy treatment Table 6 is recommended for both decompression 
sickness and arterial gas embolism. It reduces bubbles’ size while boosting the gradients in inert 
gas partial pressure between tissue and alveolar gas, which leads to redistribution and resolution 
of bubbles trapped in the microcirculation ( 2, 11, 12). The likelihood of a good recovery is 
considerably increased by early recompression treatment considered Tawar et al. (9). On the 
other hand, Hadanny A et al., Inman AL et al. reported in their research that the findings show 
that hyperbaric treatment, even though delayed, still has significant clinical value and can result 
in full recovery in 76% of divers, similar to earlier treatment. Indeed, in comparison to the early 
treatment group, there was no discernible difference (13, 17). Although our patient was delayed 
with her first medical examination due to late recognition of DCS and delayed with her first 
treatment, she responded positively to the therapy with hyperbaric oxygen, NSAIL, crystalloids 
and enoxaparin sodium. She had complete resolution of symptoms with recompression therapy 
12 days after the symptom onset. 
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Conclusion

DCS needs to be suspected anytime a scuba diver experiences any signs of DCS even when 
followed by appropriate decompression schedules, especially if they have air travel planned. Cutis 
marmorata is often associated with more serious manifestations of decompression sickness. 
Treatment with hyperbaric oxygen is the cornerstone therapy for DCS. Indeed, treatment with 
hyperbaric oxygen can be successful even in cases with delayed start of treatment.
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Abstract

Sjögren’s syndrome is a chronic, systemic disorder of autoimmune nature, characterized by 
exocrine glands disorder mostly resulting with eyes and mouth dryness, but can be associated 
with multiple organ dysfunction. Fibrotic changes in lungs and heart problems are main 
concerns for general anesthesia, and patients with this syndrome should be carefully evaluated 
before operation for ensuring maximal patient’s safety and stability. 

Key Words: eyes and mouth dryness, pulmonary fibrosis, Sjögren’s syndrome.  

Introduction

Patient S.D., female, 62 years old (163cm, 75kg) came to our hospital, complaining about 
abdominal discomfort, nausea and weight loss. She had gastroscopy and biopsy confirmed 
Ventricular Carcinoma and scheduled for surgery.

During preoperative evaluation and examination, we were given anamnestic information about 
Systemic Lupus Erythematosus (SLE) diagnosed six years before, treated with Prednisolone 
(Decortin), Tocilizumab (Actemra), Methotrexat, Vit B12 and Iron supplement. She used to 
take these medications regularly. After a couple of years, she noticed swallowing difficulties, dry 
mouth and eyes and further examinations were made. Sjögren’s syndrome was confirmed after 
receiving positive results for anti-Ro/SSA and anti-La/SSB. 

A few months after, she had an eye operation and lacrimal gland was removed. There was a vision 
lost in that eye. Because of eye dryness she regularly uses artificial lacrimal moisturizing eye drops 
four times a day. Mouth dryness results with rhagades and extreme food swallowing difficulties. 
During further investigations she was diagnosed with giant cell arteritis (gigantocellular changes 
in arterial vessels) and changes in lungs with conformation of pulmonary fibrosis. The cardiologist 
was consulted for heart problems (tachyarrhythmia, fatigue, hypertension) and she was prescribed 
therapy with beta blockers and ACE inhibitors. Very often patients with Sjogren’s Sy have 
arrhythmia, and these patients also are prone to develop heart failure and sudden heart arrest.

Management of Anesthesia

In perioperative period laboratory tests, electrocardiogram and chest x-ray were performed. 
In the operating theater we were monitoring non-invasive blood pressure, ECG and pulse 
oximetry.  Initial blood pressure was 140/95, pulse 100/min, she was breathing regularly and 
had peripheral saturation of 96.
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She was placed in the right lateral decubital position, and we performed insertion of an epidural 
catheter with medial approach on Th 9-10 intervertebral disk space. 

Pure oxygen (5 l/min) was supplied via facial oxygen mask for preoxygenation. Induction in 
anesthesia was accomplished with Propofol 2mg/kg, Fentanyl 100µg. The patient was intubated 
after intravenous Rocuronium was given. During anesthesia we applied Propofol 200mcg/kg/
min immediately after intubation, but we decreased the dose to 50mcg/kg/min. We didn’t use 
volatile anesthetics or Nitroxide. We used epidurally continuous infusion of 20ml Bupivacaine 
0,125% with 50mcg Fentanyl with rate 5-10ml/hour. We also used continuous intravenous 
Remifentanil in dose 2g diluted in 40ml 0,9% NaCl at rate of 10ml/h. Atropine was avoided. 
Saline solution was installed on eyes and mouth every 15-20 minutes.  It was necessary to use 
heat and moisture exchanger to obtain and maintain moisture in the respiratory tract. Vital 
signs were stable during the operation.

Operation

Gastrectomia total, Esophago-jejuno T-L stapler anastomosis, Jejuno-jejunal anastomosis sec. 
Braun Lavage. Drainage.

Because of the giant cell arteritis, the operation was performed very carefully. After the operation 
we extubated the patient immediately and the pain score in VAS scale was 3-4. 

The patient was transferred to the ward for the following day and dismissed from the hospital 
after 7 days.

Discussion

Sjögren’s syndrome is a chronic, systemic disorder of autoimmune nature associated with 
recessive genetic background that mostly affects women (female: male ratio is 9:1). Patients 
with Sjögren’s syndrome usually have infiltration of lymphocyte in salivary and lacrimal glands. 
They are also characterized by B-cell hyperactivity, which is manifested with presence of serum 
immunoglobulins and antibodies that are acting against Ro/SSA, La/SSB. 

In 1 to 3% of general population, Sjögren’s syndrome is primary disease associated with oral 
and/ or eye dryness, neuro-cutaneous disorder manifested as congenital ichthyosis, spasticity of 
muscles, intellectual disability, seizures and ophthalmological changes. 

Ten to twenty precents of patients with Rheumatoid Arthritis, Systemic Lupus Erythematosus 
and Scleroderma can develop secondary Sjögren’s syndrome. Detailed examination and 
evaluation of medical history should be taken before operation. It is very important to have a 
proper physical examination. Very often an echography of abdominal organs is necessary. Chest 
radiography and detailed biochemical investigation should be done prior anesthesia.

Sjogren’s syndrome has slowly progression and most of the patients have only lacrimal and 
saliva glands symptoms. Some patients (about 30%) can develop general signs, including 
neurological dysfunction, such as autonomic nervous system dysfunction, seizures, movement 
disorder, ataxia, insensitivity to pain, hyporeflexia, paraparesis and quadriparesis. Patients can be 
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immunologically compromised. They are associated with abnormality in pharyngeal function, 
pulmonary interstitial-like changes, distal renal tubular acidosis, gastrointestinal changes such 
as atrophic gastritis and celiac-like disease, and other skin and vascular changes. These patients 
are connected to higher incidence of lymphoma that can increase mortality.

Conclusion  

Sjögren’s syndrome in the adult population is characterized by changes in exocrine glands. Lung 
fibrosis is main concern for the anesthesiologist. When patients with Sjögren’s syndrome go 
under operative treatment, it is suggested that they should be evaluated whether ventilation 
and oxygenation are sufficient, prior to induction in anesthesia. Fibrotic changes in lungs and 
dryness of eyes and mouth, as well as changes in blood vessels are primary challenges that 
should be considered as soon as we are making plan for operative treatment of the patient. 
Preventing keratoconjunctivitis should be managed with protection of the eyes and regular 
corneal humidification. It is recommended to avoid dryness in the respiratory tract by using fresh 
gases that are humidified. Anesthetic agents must be applied slowly and complete monitoring 
must be used because of a high incidence of autonomic nervous system instability. Patients are 
supposed to take their therapy regularly, including the morning of the surgery. We must try to 
avoid parasympatholytic and anticholinergic drugs in order to prevent decrease in secretions of 
the lacrimal and saliva glands. 
It is very difficult to manage children population, as well as a newborn babies from mothers with 
primary Sjögren’s Sy, because of the potential risks of existence of congenital heart block, large 
joints dislocation, palatal defect and difficult laryngoscopy.
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Airway management is the base of anesthetic practice, and the anesthetic devices innovations in 
the past 39 years have had big impact on many aspects of the airway management.

Securing the airway in a safe way is the most important in anesthetic practice. This applies to a 
routine of difficult intubations, anticipated or unanticipated (1).

Numerous new airway devices are available on the market. The aim of their use in everyday 
clinical practice is to facilitate airway management in a safe way.

The introduction of the laryngeal mask airway (LMA) in clinical practice played an important 
role in airway management. LMA founds its use in everyday clinical practice, but also as a 
rescue device in the ‘cannot intubate, cannot ventilate’ scenario. 

Archie Brain’s description of the classic laryngeal mask airway (cLMA) in 1983 was the first 
revolution in safe airway management (2).

The first generation of laryngeal masks, the classic one (cLMA), was being used for hundred 
years in almost one third of cases with a success rate of 99.8%. The second and the third 
generation of laryngeal masks allowed more frequent use of laryngeal masks airway as a safe 
airway establishment device in surgical procedures, like bariatric surgery. The third generation 
of laryngeal masks is designed for quality ventilation at intensive care patients.

Dr. Brimacombe emphasizes that the LMA is not just an airway device, but it is a new approach 
to anesthetic management that has improved patients’ comfort and safety (3). 

Regarding too difficult airway, the intubating LMA (iLMA) is a supraglottic device that finds its 
place in the difficult airway algorithm. It is used for the first intubation as a blind technique, and 
it is still using as a blind technique for trauma patients, in emergency medicine, but as the device 
it can be used in combination with fiber optic bronchoscope. The third generation of laryngeal 
mask airway can be used for tracheal intubation in many clinical scenarios nowadays.

There is no contraindication for laryngeal mask airway use, except supraglottic pathology in the 
upper airway. 

The second revolution in airway management and the most exciting one was videolaryngoscopy 
as innovation (4).

Video laryngoscopy has big potential to facilitate intubation, compared to standard direct 
laryngoscopy as the most safety device. A further exciting development, speaking about airway 
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devices, was the introduction into clinical practice of a number of indirect video laryngoscopes 
that allow a non-line-of-sight view of the larynx. All of them have an intense light source and a 
fiberoptic camera built into the laryngoscope blade. The fiberoptic system relays the image of the 
larynx from beyond the curvature of the blade and on to an external monitor.

Video laryngoscopes can be classified into two categories, channeled or non-channeled. 
Video-laryngoscopy is a diagnostic and therapeutic tool in head and neck surgery, too. Video-
laryngoscopy is an excellent tool for education and medico legal recording (5).

Studies about the success of tracheal intubation by video laryngoscopy, present that it has 
98% - 99% effectiveness. Still, we need more studies for intubation difficulty, necessary time to 
intubation, or the success rates of training doctors and medical students (6).

A retrospective analysis by the Multicenter Perioperative Outcomes Group44 reported 92% 
success using a video laryngoscope as a rescue device after failed intubation. 

Video laryngoscope can be used for anticipated and unanticipated difficult airway management.  
A Cochrane Review comparing video laryngoscopy to direct laryngoscopy, reported fewer failed 
intubations in anticipated difficult airway patients in video laryngoscope’s group (7, 8).

Awake video laryngoscopy intubation has advantage over fiber optic tracheal intubation in 
patients with anticipated airway (9). The advantages of awake video laryngoscopy intubation 
over awake fiberoptic intubation are: awake video laryngoscopy intubation is faster technique 
of establishing of the airway; The ‘screen ‘offers a larger field of view, improving the recognition 
of airway anatomy and direct observation of actions in the airway of all doctors involved in the 
procedure; The upper airway can be examined after the intubation that can be helpful in cases 
where the risk of bleeding is high, like the presence of a tumor in the upper airway. 

There are some limitations for awake video laryngoscopy intubation. This technique cannot be 
used when mouth opening is limited, awake nasal fiberoptic intubation is still essential. However, 
awake video laryngoscopy would be entirely appropriate in patients who were difficult to mask 
ventilation (10), as well as the obese patients with difficult airway (11).

The third revolution in airway management is ultrasonography of the upper airway. 

Upper airway ultrasound can be used for evaluation and management of the upper airway, in  
patients with existing pathology at upper airway, even with distorted anatomy by pathology or 
trauma. Ultrasound enables clinicians to identify anatomy of the upper airway, such as: thyroid 
cartilage, epiglottis, cricoid cartilage, cricothyroid membrane, tracheal cartilages and esophagus.
Numerous studies have described various roles of ultrasound imaging in airway management 
in the last 10 years. It helps in rapid assessment of the airway anatomy in the operating theater, 
intensive care unit and emergency department (12).

We can use ultrasound for laryngeal mask placement, too.  We are able to visualize the depth 
of the tracheal tube and the assessment of airway size. Ultrasound-guided invasive procedures 
such as percutaneous needle cricothyroidotomy and tracheostomy could also be performed 
using this technique.  
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Ultrasonography can be utilized to predict airway difficulty during induction of anesthesia and 
post extubating problems, as well. Ultrasound can be used for evaluation if the stomach is empty 
or possesses gastric content that poses an aspiration risk. It is a useful device to perform nerve 
blocks for awake intubation and confirm tracheal or oesophageal intubation. The technique can 
facilitate localization of tracheal rings for tracheostomy and localization of laryngeal trauma 
(13, 14). Furthermore, it can be used for prediction of left double-lumen bronchial tube size and 
for detection of the upper airway pathologies. 

Advantages of ultrasound of the upper airway are the following: it is noninvasive and simple 
procedure that gives us valuable information of the airway. It has some limitations. The 
interpretation of ultrasound images requires a basic understanding of the physical principles 
involved in ultrasound image generation. Transducer selection, orientation and anatomy of the 
airway relevant to ultrasound imaging require a proper training for the clinical doctors who 
want to evaluate the upper airway anatomy by this technique (15).

Despite these revolutions, there is no perfect airway management device or technique designed 
yet. Everyone involved in airway management should be familiar with several devices and 
techniques, because if a difficult airway problem appears, it has to be managed in a safe manner. 
We are living in the era of modern technologies and newly designed devices and new techniques 
for their clinical use that are very helpful in everyday clinical practice.
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