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Trends of the Contraceptive Medicine Consumption in 
Kosovo 

Arianit Jakupi1, Eda Mehmeti1, Shpend Dragusha1, Valon Ejupi1, Agon Hoti1 
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arianit.jakupi@ubt-uni.net 

Abstract: One of the main objectives of this research was to obtain the data about the 

consumption of contraceptive medicines in Kosovo, and to compare to other European countries 

with drug utilization studies and to try to understand the rationale about the obtained results while 

also measuring progress towards the WHO Millennium Development Goals and Kosovo Health 

Sectorial Strategy 2017-2021. Regarding the contraceptive medicine consumption it is used the 

ATC classification of and the Defined Daily Doses per inhabitant per day (DID) as a numeric 

tool of the analysis. As for the perception of contraceptive dispensing in retail pharmacies are 

conducted interviews with pharmacists and for the prescription with doctors as part of the 

qualitative research with predefined questioners with open ended questions. There are analyzed 

all drugs of the G Group (Genitourinary system and sex hormones) in Kosovo from 2011 to 2015. 

From the medicines consumption data, it is seen that for the G-Group there is in general 

increasing trend of the total consumption in DID from 4.26 DID in 2011 to 10.52 DID in 2015. 

In the detailed analysis for the contraceptives subgroup G03A - Hormonal contraceptives for 

systemic use and G03D – Progestogens are the most consumed with 2.78 DID respectively 2.91 

DID for the five year period 2011-2015. Kosovo is among the countries with very low 

contraception medicine consumption compared to other European and neighboring countries, 

which have much more consumption of this class of medicines as in Croatia with annual average 

of 36.12 DID, Montenegro 24.2 DID, Serbia 40.5 DID, Estonia 52.17 DID, Latvia 32.67 DID, 

Lithuania 28.72 DID. These data show the entire group G, however also the subgroup analysis 

show similar comparison. From the interviews with pharmacists and doctors it can be concluded 

that there is a low budget for providing and covering all the needs, there is lack of education for 

the benefits of the contraception use although the UNFPA has done a lot on this regard, but there 

are also a cultural, economic, and social factors for which Ministry of Health should make more 

awareness campaigns and fulfill the requirements from the health sectorial strategy. 

 

Keywords: medicine, contraceptive consumption, hormones, ATC. 

 

Introduction 

In the period of puberty in adults is started the production of steroid sexual hormones which are 

responsible for the maturation of reproducing organs, development of sexual secondary 

characteristics and closing of the bones epiphyses (1). Sexual hormones produced by the gonads 

and adrenals are necessary for conception, embryonic maturation and development of primary 

and secondary sexual characteristics at puberty, while later the gonadal hormones are used 

therapeutically in replacement therapy and in the case of estrogen for contraception and 

osteoporosis (2). As we see that there are different indication for use of these products while there 

are no useful official data in Kosovo about their use and prescribing patterns.  

Kosovo Hospital University and Clinical Service is a functional unit that manages all the hospitals 

in Kosovo including the University Clinical Centre of Kosovo. In these hospitals exist 

Gynecology and obstetrics clinics that deal with the kind of patients in need for these particular 

mailto:arianit.jakupi@ubt-uni.net
https://www.whocc.no/atc_ddd_index/?code=G03A&showdescription=no
https://www.whocc.no/atc_ddd_index/?code=G03A&showdescription=no
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hormone therapies. With the increase in life span that is expected in the 1990s, one third or more 

of a woman's life may occur after menopause and the benefits of and guidelines for estrogen 

replacement therapy have been well established for postmenopausal women (3).   

Drug consumption data show the entire consumption of medicines and based on the ATC 

methodology that can easily detect the hormones and sex hormones as well as subgroups in 

different levels of the ATC classification system. However these data do not show for what 

indication are these medicines used and what are the prescribing patterns. With these data as main 

drug utilization tool could be used to compare results with different countries particular those 

that are neighboring with which we share similarities and for which the comparison could be 

more realistic. The ATC – DDD methodology gives this opportunity while the other results that 

will be obtained from the qualitative methodology will clarify other aimed indicators for the 

research objectives. 

Non-contraceptive health benefits of oral contraceptives include: Prevention of osteoporosis, 

ovarian and endometrial cancer prevention, other suggested benefits of oral contraceptives 

(protection against benign breast disease, ectopic pregnancy, salpingitis, dysmenorrhea and iron 

deficiency anemia) (3). This is another fact that the use of these group of medicines is not limited 

only to contraception but mostly for the keeping the hormonal balance, giving in this way also 

the benefit for the above mentioned conditions. The most used cases for prescribing the hormonal 

therapy include the control of reproduction, prevention or assisting conception, treatment of 

symptoms related to osteoporosis, treatment of estrogen deficiency, thromboembolism etc. (1). 

This shows that there are different indications that are related to this class of medicines while the 

prevalence, incidence and prescribing patterns in Kosovo are not well described. 

There are a lot of studies in Kosovo about the reproductive health done from UNFPA that has 

been advocating for the reproductive health and rights of every woman, man and child, 

individually and as families, since 1999 in partnership with government, NGOs, communities, 

and other UN agencies, UNFPA Kosovo has worked to achieve its goals (4). 

In a study published by Ministry of Public Administration in 2009 it is stated that rates of ever 

use and current use of effective, modern methods are very low, and use of pills and IUDs and 

rhythm were each lower in 2009 than in 2003 or 1999-2000 while the decline in the use of modern 

methods of contraception may reflect the fact that there is now less donor involvement in 

reproductive health in Kosovo than there was in 2003 (5). In the same report it is stated that the 

low (and decreasing) rate of use of effective methods of contraception and the reliance of Kosovar 

women on the relatively ineffective method of withdrawal are causes for concern while it is 

recommended that efforts should be made to increase the use of effective methods of 

contraception. 

Another fact that is also important for this study is that there is lack of diagnostic procedures 

hence also the lower use of medicines including also hormonal therapy. According to Knowles 

and Packer (2009) Many cervical and breast cancer cases in Kosovo remain undiagnosed and 

untreated and conclude that there is hidden burden of disease amongst women who live and die 

with their disease, lacking even basic medical or social intervention or support. (6) 

According to Basha V and Hutter I (2006) in a qualitative study made in Kosovo obtained 

outcomes from the focus group discussions that show a strong awareness of contraceptive 

methods, at least the IUD and pills, and they think that this knowledge is based on what 

participants heard from others, not on information that they received directly themselves, either 

from medical people or other professionals. In a same study they found that Intra Uterine Device 

(IUD) is the most talked about contraceptive method by participants, especially older women 

while the IUD is also the contraceptive that is mostly recommended by gynecologists. (7) 

 

Objectives 

One of the main objectives of this research is to obtain data about the consumption of 

contraceptive medicines in Kosovo, compare to other European countries with drug utilization 
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studies and try to understand the rationale about the obtained results especially for the mostly 

used medicines according to their indication and understanding prescribing patterns in Kosovo. 

 

Materials and methods 

Initially the consumption of this group of medicines is consulted from the report of the drug 

consumption 2011-2013 and other obtained data from the MoH and Kosovo Medicines Agency. 

Regarding the contraceptive medicine consumption it is used the ATC classification of and the 

Defined Daily Doses per inhabitant per day (DID) as a numeric tool of the analysis.  

According to WHO in the Anatomical Therapeutic Chemical (ATC) classification system, the 

active substances are divided into different groups according to the organ or system on which 

they act and their therapeutic, pharmacological and chemical properties, furthermore explaining 

that drugs are divided into fourteen main groups (1st level), with pharmacological/therapeutic 

subgroups (2nd level), the 3rd and 4th levels are chemical/pharmacological/therapeutic 

subgroups and the 5th level is the chemical substance (8).   

Furthermore were introduced DDD (Defined Daily Dose – as the average maintenance daily dose 

of a product) and DID (Defined Daily Dose of a product per Inhabitant per Day) which are used 

for drug utilization studies and also that are used in the analysis for this paper (9). 

As for the perception of contraceptive dispensing in retail pharmacies are conducted interviews 

with pharmacists and for the prescription with doctors as part of the qualitative research with 

predefined questioners with open ended questions. 

 

Results  

There are analyzed medicines of the group G according to the ATC classification, with marketing 

authorization in Kosovo which include 46 medicines according to their INN name for all this 

class in 96 different pharmaceutical forms and dosages and from 52 different manufacturing sites 

from 23 different countries (10). 

From the general medicines consumption data it is seen that the G group is in the lower part of 

the table the 9th from 14 groups in total, showing that the consumption of these medicines is only 

1.67% of the total consumption considering the DID percentage (table 1). 
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Table 1 Consumption of Medicines in Kosovo in DID (Source: Kosovo Medicines 

Agency 2014.) 

ATC 1 2011 2012 2013 Total 
% 

 DID 

C 86.36 97.13 110.06 293.55 32.69% 

B 32.04 51.91 57.23 141.18 15.72% 

A 41.73 41.44 50.14 133.3 14.84% 

M 25.33 35.92 30.06 91.3 10.17% 

N 26.41 22.42 25.5 74.33 8.28% 

J 24.45 26.81 19.62 70.88 7.89% 

R 23.21 14.43 17.32 54.96 6.12% 

H 7.58 5.94 7.03 20.54 2.29% 

G 4.81 3.34 6.85 15 1.67% 

L 0.96 0.48 0.4 1.84 0.20% 

S 0.58 0  0.58 0.06% 

D 0.32 0.01 0.04 0.38 0.04% 

P 0.04 0.03 0.01 0.08 0.01% 

V 0 0 0.02 0.03 0.00% 

Total 273.81 299.86 324.28 897.95 100.00% 

 

However the consumption of medicines not only in DID can be compared also for its importance 

of the monetary values and its importance for the market from the turnover point of view and this 

is shown in the table 2 in the comparison the consumption as per monetary vales imported in 

Kosovo it is also seen that is similar to that of DID or the 9th place from 14 in total (table 2): 
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Table 2 Consumption of Medicines in Kosovo in euro (Source: Kosovo Medicines 

Agency 2014) 

ATC 2011 2012 2013 GrandTotal % 

C 
 €  

5,157,600.19  

 €  

6,158,595.63  

 €  

6,595,016.54  

 €     

17,911,212.36  
15.51% 

J 
 €  

5,942,002.37  

 €  

6,633,847.37  

 €  

5,874,302.79  

 €     

18,450,152.53  
15.98% 

A 
 €  

4,009,826.35  

 €  

4,218,026.02  

 €  

5,634,653.44  

 €     

13,862,505.81  
12.00% 

L 
 €  

3,520,675.07  

 €  

7,058,046.99  

 €  

5,609,255.78  

 €     

16,187,977.84  
14.02% 

N 
 €  

3,347,896.24  

 €  

4,580,592.26  

 €  

4,010,038.15  

 €     

11,938,526.65  
10.34% 

B 
 €  

3,129,412.09  

 €  

3,587,229.14  

 €  

5,271,771.61  

 €     

11,988,412.84  
10.38% 

M 
 €  

2,775,805.72  

 €  

3,162,375.31  

 €  

3,225,513.48  

 €        

9,163,694.51  
7.94% 

R 
 €  

1,834,405.99  

 €  

1,549,666.06  

 €  

2,114,756.17  

 €        

5,498,828.22  
4.76% 

G 
 €  

1,170,328.49  

 €     

907,211.87  

 €  

1,220,375.61  

 €        

3,297,915.97  
2.86% 

H 
 €     

578,537.91  

 €  

1,111,313.49  

 €     

849,340.44  

 €        

2,539,191.84  
2.20% 

D 
 €     

699,594.78  

 €     

730,336.97  

 €     

888,606.46  

 €        

2,318,538.21  
2.01% 

S 
 €     

850,708.60  

 €     

435,632.81  

 €     

516,758.09  

 €        

1,803,099.50  
1.56% 

V 
 €     

117,002.04  

 €        

77,030.60  

 €     

292,151.95  

 €           

486,184.59  
0.42% 

P 
 €        

16,552.32  

 €        

10,480.32  

 €          

4,958.20  

 €              

31,990.84  
0.03% 

 

In order to see comparison of the results and to have some picture of the G group medicines 

consumption is the results obtained from the respective medicines agencies reports as shown in 

table 3. 

Table 3. Comparison of the group G consumption between countries (Source: Reports 

from the respective country report on consumption -see references) 

Country Annual DID Consumption year 

Croatia 36.12 2015 

Montenegro 24.20 2015 

Serbia 40.50 2015 

Estonia 55.20 2015 

Latvia   31.37 2015 

Lithuania 30.22 2015 

Kosova 6.85 2013 
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If we analyze the subgroups of the ATC classification for knowing more about which particular 

class of medicines makes the most percentage of the consumption and thus focusing in the 

contraceptive medicine is shown in the table 4 as per level 3 classification of the ATC (Table 4 

and 5): 

 

Table 4 Classification of the G group according to the 3rd level of the ATC (Source 

Kosovo Medicines Agency 2014) 

ATC 3rd 

level 

 2011 2012 2013 Total 

G Name of the subgroup 4.81 3.34 6.85 15.00 

G04C Drugs used in benign prostatic 

hypertrophy 

1.47 0.81 2.39 4.67 

G01A Anti-infective and antiseptics, excl. 

comb. with corticosteroids 

1.57 1.05 1.70 4.32 

G03H Antiandrogens 0.93 0.20 1.30 2.43 

G03D Progesterons 0.30 0.41 0.46 1.18 

G01B Anti-infective and antiseptics, in comb. 

with corticosteroids 

0.00 0.34 0.46 0.81 

G03G Gonadotropins and other ovulation 

stimulants 

0.23 0.21 0.11 0.55 

G02C Other gynecologicals 0.11 0.17 0.20 0.48 

G03A Hormonal contraceptives for systemic 

use 

0.14 0.15 0.19 0.48 

G04B Urologicals 0.00 0.00 0.04 0.04 

G02A Uterotonics 0.04   0.04 

 

  

https://www.whocc.no/atc_ddd_index/?code=G01A&showdescription=no
https://www.whocc.no/atc_ddd_index/?code=G01A&showdescription=no
https://www.whocc.no/atc_ddd_index/?code=G01A&showdescription=no
https://www.whocc.no/atc_ddd_index/?code=G01A&showdescription=no
https://www.whocc.no/atc_ddd_index/?code=G03G&showdescription=no
https://www.whocc.no/atc_ddd_index/?code=G03G&showdescription=no
https://www.whocc.no/atc_ddd_index/?code=G02C&showdescription=no
https://www.whocc.no/atc_ddd_index/?code=G03A&showdescription=no
https://www.whocc.no/atc_ddd_index/?code=G03A&showdescription=no
https://www.whocc.no/atc_ddd_index/?code=G02A&showdescription=no
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Table 5 Classification of the G group according to the 4th level of the ATC (Source 

Kosovo Medicines Agency 2014) 

ATC 4th 

level 

 2011 2012 2013 Total 

G  4.81 3.34 6.85 15.00 

G01AA Antibiotics 0.24 0.16 0.18 0.58 

G01AF Imidazole derivatives 1.33 0.88 1.52 3.74 

G01BA Antibiotics and corticosteroids 0.00 0.34 0.46 0.81 

G02AB Ergot alkaloids 0.04   0.04 

G02CB Prolactine inhibitors 0.11 0.17 0.20 0.48 

G03AA Progestogens and estrogens, fixed 

combinations 

0.14 0.15 0.19 0.47 

G03AC Progesterons 0.00   0.00 

G03DA Pregnen 4 derivatives 0.15 0.41 0.41 0.98 

G03DB Pregnadien derivatives 0.15  0.05 0.20 

G03GA Gonadotropins 0.10 0.05 0.01 0.17 

G03GB Ovulation stimulants, synthetic 0.13 0.16 0.09 0.38 

G03HA Antiandrogens plain 0.80 0.10 1.16 2.05 

G03HB Antiandrogens and estrogens 0.13 0.10 0.15 0.38 

G04BE Drugs used in erectile dysfunction 0.00 0.00 0.04 0.04 

G04CA Alpha-adrenoreceptor antagonists 1.14 0.67 2.16 3.98 

G04CB Testosterone-5-alpha reductase 

inhibitors 

0.33 0.14 0.23 0.70 

G04CX Other drugs used in benign prostatic 

hypertrophy 

  0.00 0.00 

 

Discussion  

In general it is seen that this class of medicines from the financial point of view is not so attractive 

for the companies as the total turnover is only 2.86% of the total turnover of different classes of 

medicines (table 2) while also if this is seen from the defined daily doses per inhabitant per day 

from table one we have similar figures with very low percentage of the total consumption in this 

case only 1.67% (table 1). Considering the fact that Kosovo is a small country, with very low 

budget for health and hence for pharmacy, only €21.7 milion for essential medicines in 2016 or 

te total consumption in 2014 approximately € 75 Million Euro, figures that could mean also that 

there is no very big interest in registration (obtaining marketing authorization) for Kosovo. 

In table three it is shown the consumption of this class of medicines in different countries showing 

significant difference with Kosovo, while being much more similar to each – other.  

Another indication for comparison is the analysis of the different levels of consumption based on 

ATC classification where it is seen also the proportion of the consumption of different subgroups 

of this class showing also the differences on that which subclass is used mostly and in this way 

giving a picture that where would be the lack of prescribing when comparing the same with 

different countries.  
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This comparison can be done due to the used methodology of the ATC, DDD and DID which is 

used widely as a tool for drug utilization studies (9) giving the opportunity to analyze even 

particular substances and not just the classes and subclasses of medicines. 

 

Conclusion 

Kosovo is among the countries with very low contraception medicine consumption compared to 

neighboring countries and other European, which have much more consumption of this class of 

medicines. 

- there is lack of education for the benefits of the contraception use  

- although the UNFPA has done a lot on this regard,  

- but there are also a cultural, economic, and social factors for which  

Ministry of Health should make more: 

- awareness campaigns and fulfill the requirements from the health sectorial strategy 

- for the education and promotion of the healthcare as a 1 result of the strategic 

objective 1 of the health sectorial strategy 2017 – 2021. 
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Abstract: Spinal disc herniation, also known as a slipped disc, is a medical condition affecting 

the spine in which a tear in the outer, fibrous ring of an intervertebral disc allows the soft, central 

portion to bulge out beyond the damaged outer rings. Disc herniation is usually due to age-related 

degeneration of the outer ring, known as the anulus fibrosus, although trauma, lifting injuries, or 

straining have been implicated as well. Tears are almost always postero-lateral (on the back of 

the sides) owing to the presence of the posterior longitudinal ligament in the spinal canal.[1] This 

tear in the disc ring may result in the release of chemicals causing inflammation, which may 

directly cause severe pain even in the absence of nerve root compression. Disc herniations aare 

normally a further development of a previously existing disc protrusion, a condition in which the 

outermost layers of the anulus fibrosus are still intact, but can bulge when the disc is under 

pressure. In contrast to a herniation, none of the central portion escapes beyond the outer layers. 

Most minor herniations heal within several weeks. Anti-inflammatory treatments for pain 

associated with disc herniation, protrusion, bulge, or disc tear are generally effective. Severe 

herniations may not heal of their own accord and may require surgery. The condition is widely 

referred to as a slipped disc, but this term is not medically accurate as the spinal discs are firmly 

attached between the vertebrae and cannot "slip" out of place. Lumbar disc herniations occur in 

the lower back, most often between the fourth and fifth lumbar vertebral bodies or between the 

fifth and the sacrum. Symptoms can affect the lower back, buttocks, thigh, anal/genital region (via 

the perineal nerve), and may radiate into the foot and/or toe. A hernia in the lumbar region often 

compresses the nerve root exiting at the level below the disk. Thus, a herniation of the L4/5 disc 

will compress the L5 nerve root. In the Neurosurgery Clinic in Pristina we have analyzed the 

operating cases of Herniated lumbar disc during the period 2014/2016 ie a period of three years. 

In total, there were 673 cases operable in this period, of which 418 were females and 256 male 

males. In 2014, 174 patients were operated, out of which 98 were female and 74 male males. In 

2015, 220 patients were operated, 145 of them were female and 65 of male males. In 2016, 289 

patients were operated, including 175 females and 15 males. We have also analyzed the nursing 

treatment, where according to our statistics, the patients during these three years have stayed and 

are treated in a ward with an average of 6.1 days. 

 

Keywords: Spinal disc herniation, nursing, herniated lumbar disc. 

 

 

Introduction 

Herniated lumbar disc is spinal discs which plays a crucial role in the lower back, serving as 

shock absorbers between the vertebrae, supporting the upper body, and allowing a wide range of 
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https://en.wikipedia.org/wiki/Intervertebral_disc
https://en.wikipedia.org/wiki/Herniation
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https://en.wikipedia.org/wiki/Posterior_longitudinal_ligament
https://en.wikipedia.org/wiki/Spinal_disc_herniation#cite_note-1
https://en.wikipedia.org/wiki/Disc_protrusion
https://en.wikipedia.org/wiki/Lumbar
https://en.wikipedia.org/wiki/Sacrum
https://en.wikipedia.org/wiki/Buttocks
https://en.wikipedia.org/wiki/Thigh
https://en.wikipedia.org/wiki/Perineum
https://en.wikipedia.org/wiki/Perineal_nerve
https://en.wikipedia.org/wiki/Toe
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movement in all directions. If a disc herniates and leaks some of its inner material, though, the 

disc can quickly go from easing daily life to aggravating a nerve, triggering back pain and 

possibly pain and nerve symptoms down the leg. 

Figure 1. Patient with a chronic back pain [1,2]. 

Between each two spinal bone there is a weight absorbing substance that makes weight 

distribution equally in the body. This subject is called a disk and just pushing this part and getting 

out of the place by creating the pressures on the spinal cord causes the so-called herniated disc. 

The disc has a thickness of 4-6 mm and also hampers the vertebras of the backbone. First, a cut 

may occur when the disc is blown without breaking the fibrous annulus. Secondly, a disc can be 

prolapsed where nucleus pulposus migrates into the outer fibers of the anulus fibrosus. Thirdly, 

there may be disc extrusion. In this case the annular fibrous is perforated and the core material 

moves into the epidural space. Finally, a seized disc may occur, as fragments from the annulus 

fibrosus and nucleus pulposus are out of the proper disc. 

Figure 2. Hearniated Lumbar Disc [3]. 
 

Disc herniation symptoms usually starts for no apparent reason. Or they may occur when the 

person lifts something heavy or twist the low back, motions that put added stress on the disc. 

Lumbar herniate are the widespread medical problem discs are class discs are a common  medical 

most often affecting people age 35 to 50. Men have roughly twice the risk for lumbar herniated discs 

compared with women. 

Jobs that require heavy lifting and other physical labor have been linked to a greater risk of 

developing a lumbar herniated disc. Pulling, pushing, and twisting actions can add to risk if 

they’re done repeatedly. Excess weight makes one more likely to experience a lumbar herniated 

disc and 12 times more likely to have the same disc herniate again, called a recurrent disc 

herniation, after a microdiscectomy surgery. Experts believe that carrying extra weight increases 

the stress on the lumbar spine, making people who are obese more prone to herniation.  
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The leg pain is typically worse than low back pain. If the pain radiates along the path of the large 

sciatic nerve in the back of the leg, it is referred to as sciatica or a radiculopathy. The most 

noticeable symptoms are usually described as nerve pain in the leg, with the pain being described 

as searing, sharp, electric, radiating, or piercing. 

Herniation occurs when the nucleus (nucleus) in the center of the disk is pressed out of its normal 

space. The nucleus pushes the anulus (ligamentous ring) causing the disc to protrude from the 

outside. In some cases the herniated disc completely by the anulus and the disc is pressed. 

First, a proper neurological examination is recommended by a specialist. 

L5 nerve impingement (at the L4-L5 level) from a herniated disc can cause symptoms such as 

weakness in extending the big toe and potentially in the ankle, which leads to difficulty with the 

heel-to-toe motion in walking. This weakness is called foot drop. Numbness and pain may be felt 

on top of the foot, and the pain may also radiate into the buttock.S1 nerve impingement (at the L5-

S1 level) from a herniated disc may cause loss of the ankle reflex and/or weakness that makes it 

difficult for patients to stand on their toes or on the ball of the foot. Numbness and/or pain can 

radiate along the outside of the calf, down to the sole or outside of the foot and the toes. 

Symptoms attributed to a herniated lumbar disc may have other causes. A thorough physical 

exam, medical evaluation, and sometimes diagnostic imaging tests are commonly needed to 

determine the source of pain and other symptoms MRI (magnetic resonance imaging) usually 

provides the most accurate assessment of the lumbar spine area, showing where a herniation has 

occurred and which nerves are affected. Often, an MRI scan is ordered to aid surgical planning. 

It can show where the herniated disc is and how it is impinging on the nerve root 

The doctor may recommend non-prescription non-steroidal anti-inflammatory medications 

(NSAIDs) such as ibuprofen or naproxen to treat pain and inflammation. Muscle spasms may 

accompany a lumbar herniated disc, and these prescription medications may offer relief from the 

painful spasms. Bed rest for severe pain is best limited to one or two days, as extended rest will 

lead to stiffness and more pain. After that point, light activity and frequent movement—with rest 

breaks as needed—is advised. Heavy lifting and strenuous exercise should be avoided. 

Physical therapy is important in teaching targeted stretching and exercises for rehabilitation. The 

program may also teach the patient safer ways to perform ordinary activities, such as lifting and 

walking. Spinal manipulations performed by a chiropractor or osteopath may also ease pain and 

provide a better healing environment. Cognitive behavior therapy can be helpful in managing 

sciatica pain. The therapy helps people control and change self-defeating behaviors. A therapist 

helps the patient in face-to-face or online sessions. A therapist may also be helpful in teaching 

techniques such as mindful meditation and visualization to reduce pain. Massage therapy can 

ease back pain by increasing blood circulation, relaxing muscles, and releasing the body’s natural 

pain relievers, called endorphins. 

Neurological symptoms caused by the herniation may include difficulty lifting the foot when 

walking or standing on the ball of the foot, a condition known as foot drop. 

A loss of bladder or bowel control, lower back pain, numbness in the saddle area, and/or weakness 

in both legs are signs of a rare but serious condition called cauda equina syndrome. This pressure 

and swelling of the nerves at the end of the spinal column can lead to paralysis and other 

permanent impairments if treatment is delayed. Emergency medical treatment, which may 

include testing and surgery, is needed if these symptoms occur. 

If the painand other symptoms of a lumbar herniated disc persist after six weeks, surgery is often 

considered. A lumbar herniated disc is the most common reason for spine surgery in adults during 

their working years. 

Surgery may be recommended if: 

 There is severe pain and the person is having difficulty maintaining a reasonable level of daily 

functions, such as standing or walking. 

 The person is experiencing progressive neurological symptoms, such as worsening leg weakness. 

and/or numbness 

 There is a loss of bowel and bladder functions. 
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 Medication, physical therapy, and/or other nonsurgical treatments have not significantly eased 

symptoms. 

In some cases, surgery is needed before the patient has completed six weeks of nonsurgical care. 

Two minimally invasive procedures, microdiscectomy and endoscopic microdiscectomy, are most 

commonly recommended for lumbar herniated discs. These procedures take the pressure off the nerve 

root and provide a better healing environment for the disc. 

 

 

Objectives 

The purpose of this paper is to familiarize yourself with the lumbar disc, review of cases that 

have been operated at UCCK Clinic of Neurosurgery in Prishtina for a period of three years as 

well as treatment and nursing rehabilitation of patients. Main objectives: 

 Recognition of lumbar disc, clinical neurological symptoms, nursing treatment and 

rehabilitation 

 Determination of indicators for the lumbar disc in the period 2014-2016 

 Operations of clinical cases 

 Nursing Rehabilitation 

 Health education of patients for herniated lumbar disc 

 

 

Material and Methods 

 In the Neurosurgery Clinic in Prishtina we have analyzed the operating cases of 

Herniated lumbar disc during the period 2014/2016 in the three-year period. 

 Altogether, there were 673 cases operated, out of which 418 were females and 256 

male males. 

 In 2014, 174 patients were operated, including 98 female and 74 males 

 In 2015, 220 patients were operated, including 145 women and 65 men. 

 In 2016, 289 patients were operated, including 175 female and 15 male males. 

 We have also analyzed the nursing treatment where, according to our statistics, patients 

during these three years have stayed and are treated in the ward with an average of 6.1 

days. 
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Figure 3. Statistics of Operations in 2014 Figure 4. Statistics of Operations in 2015 

 

Figure 5. Statistics of Operations in 2016 

Figure 6. Statistics of Operations in 2014-2016 
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Place to be given IM injection                                Keeping adequate breathing and vital signs 
 

♣ Nurses always                                                     ♣ Monitoring of breathing 

be careful not to inject 

hurt the sciatic nerve.                                              ♣ Vital Signs 

                                                                            

♣ injecting the needle                                                     ♣ Pulmonary physiotherapy                          

should always be done on 

upper quadrant                                                       ♣ Psychosocial assessment 

outside of the muscle 

gluteus medius                                                            ♣Communication                                                         

             

Excess weight makes one more likely to experience a herniated lumbar disc and 12 times more 

likely to have the same herniated disc again, called a recurrence disc herniation after a 

microdiscectomy operation. Experts believe that maintaining extra weight increases stress in the 

lumbar spine, causing obese people to be more prone to herniated disc. 

Nicotine limits blood flow to spinal discs, which speeds up disc degeneration and hampers healing. A 

degenerated disc is less pliable, making it more likely to tear or crack, which can lead to a herniation. 

The medical literature is mixed on whether people who smoke are at greater risk for a new herniation 

following a discectomy.  

The medical literature has shown a hereditary tendency for disc degeneration, and disc degeneration is 

associated with an increased risk for a herniation. One extensive study found that a family history of 

lumbar herniated discs is the best predictor of a future herniation 
 

Mobility support 

 Kinetic positioning in the bed 

 Performance of bed exercises 

 Protecting skin integrity 

 

Support for urinary and intestinal elimination 

 Urinal function monitoring 

 Urine retention monitoring 

 Administration of liquids and antibiotics 

 Urinary catheterization 

 Evaluation of intestinal noises 

 Use of calories and proteins 

 Use of laxatives 

 Climate cleaner 

 

Patient Activation and Pain Reduction 
 

 Stress Management with Relaxing Therapy 

 Neurogenic pain management 

 Activating physical therapy 
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Figure 7. Nursing treatment of cases operated at the Neurosurgery Clinic during the stay in the 

years. 

Figure 8. Operated and Day-Based Attitudes for the years. 
 

Discussion 

Surgery for a lumbar herniated disc has a high rate of success. One extensive medical study 

reported good or excellent results for 84% of those having a microdiscectomy and nearly 80% 

for those having an endoscopic microdiscectomy. Microdiscectomy and endoscopic 

microdiscectomy are particularly helpful in relieving leg pain, commonly called sciatica. These 

procedures have not been as successful in easing back pain, and are typically not performed if 

back pain is the main issue.  One large study found that people who had surgery for a lumbar 

herniated disc experienced more improvement in symptoms for up to two years than those having 

nonsurgical treatment. While microdiscectomy and endoscopic microdiscectomy are considered 

low-risk procedures, all surgery has risks. About 10% of patients having a microdiscectomy will 

experience another disc herniation at the same location. A recurrence is more likely within the 

first three months, but also can happen years later. Multiple recurrences are typically addressed 

with lumbar fusion surgery. This removes all the disc material and stops movement of the discs. 

In our study and practice the cases were operated with the method of microdissectomy and 

standard dissectomy.       

 

Conclusion 

At the Neurosurgery Clinic in Pristina we have analyzed the operating cases of Herniated lumbar 

disc during the period 2014/2016 ie the three-year period. Altogether, there were 673 cases 

operated out of which 418 were females and 256 male. In 2014, 174 patients were operated, of 

which 98 were female and 74 male. In 2015, 220 patients, of them 145 of the female and 65 of 

the male gender. In 2016 289 patients were operated, including 175 female and 15 male. 
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We have also analyzed the nursing treatment where, according to our statistics, the patients during 

these three years have stayed and have been treated in the ward with an average of 6.1 days. In 

our study in the cases of operation and day stay in hospital have dominated females with the 

patient and doctor, plan a pain control regimen. Encourage the patient to express his concerns 

about the disorder. Urge the patient to perform as much self-care as his immobility and pain 

allow. Help the patient identify and perform care and activities that promote rest and relaxation. 

Use antiembolism stockings, as prescribed, and encourage the patient to move his legs, as 

allowed. Assess the patient’s pain status and his response to the pain-control regimen. Perform 

neurovascular checks of the patient’s legs such as color, motion, temperature, and sensation. 

Monitor vital signs, and check for bowel sounds and abdominal distention. Teach the patient 

about treatments, which include bed rest and pelvic traction. Urge the patient to maintain an ideal 

body weight to prevent lordosis caused by obesity. Discuss all prescribed medications with the 

patient. If surgery is required, explain all preoperative and postoperative procedures and 

treatments to the patient and his family. 
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Abstract. The purpose of this study is to identify the implication of tablet division by patients on 

their efficacy. It aims to show if it affects or not the percentage of the active substance in 

Amlodipine tablets 10 mg. It was used besylate amlodipine as RS, 3 different productions of 

Amlodipine tablets have been kept in similar conditions as a patient can do and were analysed 

via HPLC method as described in the Ph. Eur. 2011, every 7 days for 4 weeks. All productions 

after division showed no visual changes. Only halves of sample A fulfill the criteria for RD ± 

7.5%. From the results obtained, it was noted that there was a decrease in the percentage of the 

active substance, as follows in sample A resulted to be 83.6%, in sample B 84.37% and sample 

C 83.75%. Based on these results, it is concluded that tablet division is a process that significantly 

affects the percentage of the tablet's active substance,which implies that the patient doesn’t 

receive the required dose for treatment and the success of therapy is in doubt. The division of 

amlodipine tablets is economically convenient, but is a practice that should be avoided. 

 

Keywords: amlodipine, tablet division, efficacy, stability. 

 

 

 Introduction 

 

The practice of tablet division is a very widespread phenomenon in Albania. Patients do it for 

two reasons mainly, first financial reasons and second under their physician advice. Due to every 

year changes in the List of Reimbursed Drugs in the Republic of Albania, the mass of payment 

by the patient changes and people choose to take the form/dose that allows them to pay less.  

MD’s recommend the division of tablets when a certain dose is not registered in Albania or when 

the import of it delays. Patient can divide the tablets by hand or with a kitchen knife. Tablets may 

have or not an imprinted division line. Unfortunately, this practice may lead to unaccomplished 

treatment or even deteriorate the health situation of the patient. The purpose of this study is to 

determine how much this practice affects the efficacy and stability of tablets within 1 month 

period. It has been choosen Amlodipine tablet because it is a drug used on a chronic therapy, it 

is part of Reimbursement List in the Republic of Albania and from financial point of view 

Amlodipine tablets 10 mg are more convinient than those of 5 mg.  

 

 

 Materials and Methods 

 

It was used besylate amlodipine as RS, three different productions of Amlodipine tablets bought 

directly in a community pharmacy. It was selected the method based on the HPLC analysis of the 

solutions obtained by dissolution of amlodipine in methanol as described in the European 

Pharmacopoeia 2011. HPLC apparatus Varian, Column size l=0.25 m, Ø = 4mm; stationary 
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phase: silica gel for chromatography; mobile phase is a mixture 30:70 V/V ammonium acetate 

and methanol HPLC grade, λ=237nm, flow rate 1.5ml/min.  This was an ongoing analysis for 

four weeks. The divided tablets have been kept in similar conditions as a patient can do. It was 

important the medium weight of divided tablets and relative deviation calculated with the 

following formulas: 

 

                   (1) 

               (2) 

 
The percentage of active ingredient and the correction factor was determined as 

follows: 

 

                   PMA= 408.879 g/mol              PMAB= 567.1 g/mol  

 

                      f = PMA/PMAB = 408.879/567.1 = 0.72  

 

it can be said that  mA=0.72 × mMAB.   

 

The solution for analysis was prepared as follows: 

 

10mg amlodipine      → 50 ml methanol 

↓ 

4 ml     →   25 ml methanol 

C = 32µg/ml 

 

The same method was used to prepare the solution of samples for the determination of 

the percentage of active ingredient and for impurities. 
 

Results  

 

The organoleptic control after division showed no changes for all three productions. 

(See table 1) Only halves of sample A fulfill the pharmacopoeia criteria for RD ± 7.5%.  
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Table 1. Data gathered from quality control before and after division of 10 mg 

amlodipine tablets. 

Pharmaceutical  

Company 

Colour  Shape  Changes   Medium 

weight  

(whole 

tablets 

in g) 

RD % 

  

Medium 

weight  

of half 

tablet in 

g 

(first 

analysis)  

RD % 

 

Medium 

weight  

of half 

tablet in 

g 

(second  

analysis) 

RD % 

 

A White   Octangle   No 0.4026 

(+1.4/-

1.47) 

0.2052 

( +7.2/-

5.2) 

0.1973 

(+3.65/-

4.9) 

B White  Round No 0.4071 

(+1.01/-

2.64) 

0.2096 

(+17.66/-

19.43) 

0.1980 

(+12.72/-

16.41) 

C White  Round   No 0.2034 

(+2.31/-

1.33) 

0.9740 

(+9.75/-

10.16) 

0.1035 

(+9.47/-

11.88) 

 
The calibration curve resulted r²=1 as shown in Figure 1.  

 
Figure 1. Calibration curve. 

 

From the results obtained, it was noted that there was a decrease in the percentage of the active 

substance, on halves taken randomly for analysis. The chromatograms per each sample are shown 

in the figures below.  
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Figure 2. Chromatogram obtained during the analysis of sample A. 

Figure 3. Chromatogram obtained during the analysis of sample B 

 

Figure 4. Chromatogram obtained during the analysis of sample C 
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After respective calculations it results that the concentration of the active substance in sample A 

at the end of the analysis was 83.6%, in sample B 84.37% and sample C 83.75%.(see Fig. no. 5) 
 

Figure 5. The results obtained from three  analysis of tablets after divison, blue belongs to 

sample A, orange belongs to sample B and grey belongs to sample C). 

 

The level of impurities remain ≤ 2% conform limits of Eur. Ph.  
 

 

Discussion 

 

Tablets keep their organoleptic characteristics for the whole time of conservation. After division 

it was noticed that only tablets A fullfil the pharmacopoeia criteria on relative deviation (RD±7.5 

%), the other two productions don’t, whilst all undivided tablets fulfill this criteria until the end 

of the month. This evidence means that the patient will take sometimes more and some times less 

drug during his/her monthly treatment.  

The disintegration time was within pharmacopoeia limits for all 3 productions. As far as it 

concern impurities there were not noticed significant differences during 4 weeks of the study. 

Regarding the percentage of active ingredient it was noticed that decreases week after week. 

Tablets produced by company C lost the recommended percentage of active ingredient since the 

first week after division. Tablets produced by company B showed a more stable percentage of 

active ingredient compared to other two productions.  

At the end of the fourth week, the percentage of active ingredient decreases down to approx. 85% 

for all 3 productions. 

 

 

Conclusions 

 

Based on these results, it is concluded that tablet division is a process that significantly affects 

the percentage of the tablet's active substance. Reducing the concentration of the active substance 

implies that the patient does not receive the required dose for treatment and the success of therapy 

is in doubt. The division of amlodipine tablets is economically convenient, but is a practice that 

should be avoided and not advised by the healthcare providers. 
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Recommendations 

The healthcare specialists should advice their patients to avoid the division of tablets by 

themselves, to try to get the appropriate form/dosage for his/her therapy. It is very much 

unadvisable to divide tablets since the beginning of the month and to conserve them like that.  

Pharmacists, MD’s, physicians should advice their patients on how to keep the drug at home. 

Health authorities should take the appropriate measures to have all registered form/dosages 

available in the market continously, especially those that are part of the Reimbursement List of 

Drugs.  
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Abstract: We present a case of nephron sparing surgery (NSS),of a patient,68 years olld, resident  

in e Prizren, who had a tumor bigger than 7 (8.5 cm), meaning T2a staging tumor.Renal cell 

carcinoma (RCC) is a common malignancy with an increasing incidence1. NSS was proven 

feasible decades ago for patients with imperative indications to preserve maximum kidney 

function, for instance solitary kidney, bilateral renal tumors, or moderate/severe chronic kidney 

disease (ChKD)2. The goal of partial nephrectomy is complete excision of potentially malignant 

tissue without malignant cells at the border of the surgical specimen, with maximum preservation 

of nearby normal renal parenchyma.It is known that nephron sparing surgery is preferred for T1a 

and T1b, or when the tumor is limited in kidneys and not greater than 7 cm.In this case, the tumor 

has passed T1 staging, it belonged to T2 staging .We succeeded doing the “nephron sparing 

surgery”, saving less than half of the kidney. The approach to a SRM( small renal masses) is 

based on tumor size, stage, and location.Most NSS requires renal vessel occlusion during the 

excision, and renal tubular tissue is particularly sensitive to ischemia; the WIT ( warm ischemia 

time ), therefore, should be minimized. Damage to renal tubular tissue is directly related to WIT. 

Although the upper limit of WIT is debatable, a limit of 20 minutes is a generally accepted 

guideline.The kidney can be approached with traditional “open” surgery or laparoscopically. For 

SRMs appropriate for NSS, open partial nephrectomy represents the gold standard. This approach 

has the most data regarding oncologic and renal function outcomes, with long-term cancer-

specific survival rates exceeding 90%3. We can conclude that “nephron sparing surgery” in 

specific cases can be used also for patients with T2a staging tumor, for those patients were there 

is hope that they can benefit from this procedure.The patient has stayed in our clinic for ten days, 

and is released in a good health condition, unfortunately the remaining renal parenchyma was not 

sufficient to perform its function, because of the chronic pyelonephritis with an emphasized 

hypoplasia of the other kidney ( left kidney). So the only benefit of this procedure in this patient 

was that instead of doing the dialysis three times a week, he could do it two times a week. 

 

Keywords: Nephron sparing surgery, renal carcinoma, partial nephrectomy, papillary renal cell 

carcinoma. 

 

 

Introduction 

 

The incidence of kidney cancer continues to increase with the growth of the world population 

age (4). Today, RCC accounts for 3% of adult tumors, and the highest incidence ranges between 
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50 and 70 years. In the European Union, almost every year, 20,000 new patients with kidney 

kidney disease are discovered. It is thought that the use of ultrasound and CT is responsible for 

an increased discovery of asymptomatic tumors in the early stages, which causes these tumors 

not to undergo radical nephrectomies. Today most of the new tumors discovered are less than 4 

cm in the time of their detection (5). Small kidney tumors have a low metastatic potential, so they 

can take care of being actively or thermally ablated. Sometimes, resuscitation of the solid kidney 

stones of their treatment, when they can be suspected to be malignant. 

For many decades, radical nephrectomy was a gold standard for the treatment of localized renal 

carcinomas, although radical nephrectomy is a risk factor for the development of chronic kidney 

disease, leading to many cardiovascular diseases and lower survival (6-7). 

Despite the fact that random comparative analysis of patients with partial and radical 

nephrectomy in patients with normal contralateral kidneys for tumors up to 5 cm in diameter did 

not show a survival advantage for partial nephrectomy (8) according to the guidelines of the 

European Urology Association (EAU), however, support the use of a more conservative surgical 

intervention for kidneys, whenever possible, for cT1a and b (9) tumors. Already many analyzes 

show a greater efficiency and greater safety of kidney replacement interventions (10). Even now, 

this type of kidney replacement intervention is in the trend and I have begun to use it extensively, 

even for T2a tumors, as is the case that we will present below. 

The first surgery of a renal tumor was performed by Czerny in 1887 (11). Obviously, the nephron 

sparing surgery (NSS) in the past was only performed in indispensable situations, chronic kidney 

failure, chronic  pyelonephritis with azotemia  syndrome, or renal tumors, then when a radical 

nephrectomy would lead the patient to dialysis. With time and after an ever-increasing rescue 

surgery experience, the number of conservative conservation interventions with choices made 

and reports published on patients with small peripheral unsafe malignant lesions (12) increased. 

If all the suspected tumors are treated with radical nephrectomy, a significant number of non-

malignant kidneys, they can be recovered, such as angiomyolypomas, onocytomas, cystic 

nephromas and complicated cysts (13). Since 2002 we have provided partial nephrectomy for a 

selected group of patients with various localized malignant and benign tumors, even as we 

present, ie a cT2a, a tumor with dimensions over 7 cm, 

 

 

Materials and methods 

 

Our work is of a retrospective-perspective type, so this work has been taken in treatment, patients 

undergo partial ufrectomy at the Urology Clinic, from the beginning of 2002 to November 207. 

The analysis takes into account the epidemiological data age and sex, the preoperative images 

were compared, compared to postoperative (Ct. Urography), histopathology and tumor size, 

histopathological type and tumor graft according to Fuhrman et al. 

Of the total of 137 patients being considered, 43 (31.38%) were subject to partial partial (partial) 

hypertension; patients were not randomized and the indication for partial nephrectomy was the 

result of case discussions at the Clinical College , with an individual's appointment of the surgeon 

himself, in agreement with the patient and family, after an exhaustive discussion with them. 

Twenty-eight males (65.11%) and the 15th female (34.89%) was included in our treatment, with 

an average age of 48 years, ranging from 22 to 73 years. The blood analyses of these patients 

resulted from the normal ones to those of an easy anemia, while urea and creatinine, to a heavy 

azotemia, as is the case of the patient we will be presenting. Most tumors were discovered by 

chance during ultrasound examination or Ct. for completely other problems, from symptoms that 

had little to do with kidney disease. From all cases identified with localized kidney cancer, most 

of them were first identified with ultrasound, 32; 7 with ct. and 4 with MRI. The average tumor 

diameter of 3.9 cm, while ours we are describing, exceeded 8 cm in height. Of all localized 

tumors, most of them were found in the upper pole, 21 of them, 19, in the lower and third poles, 

were found middle of kidney.  
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Results and Discussion 

 

In all cases, the intervention was performed with a lumbotomy, often with the 12th rib, with the 

opening to the half of the abdomen of the respective side, going through the layers to the 

corresponding the flank l loge. After the opening of the Gerota s fascia, we release the kidney 

from the entire perirenal tissue, exposing the entire kidney, and then approaching the tumor by 

exposing the renal pedicles and by performing the clamping of the same ("hot ischemia") to work 

on a bloodless ground, given that tumor removal, limited to 2mm from tumor bones, will not last 

more than 20 minutes. It's been a great deal in the case that we are showing you a right kidney 

tumor with size over 8 cm, or 8.5 cm. (T2b-fig. 1), in a patient who is in dialysis,  due to chronic  

pyelonephritis and contralateral kidney hypoplasia. During the intervention after the tumor has 

been completely removed (Fig.2), we make suture of the calyxes (sealing the calyxes) and closing 

the kidneys with the sutures of the mattress and the sebaceous tissue as suture supporters (Fig. 

3). After closing the operator wound according to the layers, we put a drain into the flank lodge. 

The patient wakes up in the operating room and the intervention goes smoothly. 

The patient is released at home after ten days, and before we release to the home, we make an 

ultrasound examination (Fig. 4) and we see a kidney with a good, but insufficient to relieve the 

patient from the dialysis. However, the patient has another benefit, in spite of the chances of a 

longer survival, going twice a week instead of three times a week, before the intervention. 

The pathological examination outcome, resulted in papillary carcinoma of clear kidney cells, 

pT2a. 

The patient, even nine months after the operation, has a general stable condition without signs of 

recurrence and goes to dialysis twice a week.  
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Figure 1. A right kidney tumor. 

 

 
Figure 2. Completely removed tumor. 
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Figure 3. Suture of the calyxes (sealing the calyxes) and closing the kidneys. 
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Figure 4. Ultrasound examination, before patient goes home. 

 
Partial nephrectomy, as a standardized method for solid localized tumors, all over the developed 

world, has a good standardization in us, thanks to the urology experience and the loyal pursuits 

of the EAU guidelines, which for most of our urologists now are mandatory. Partial nephrectomy 

(NSS), in terms of treatment and prognosis, is now almost the same as that of radical 

nephrectomy. We are living   in  the  mini-invasive surgery  time , laparoscopy, and mini-invasive 

interventions assisted by the robot (14), radical nephrectomies are almost standard to all 

urologists living in developed  countries, but not of countries that have an economic stagnation, 

and of course technological, which has already become addicted to medicine and can be talked 

to a contemporary and advanced physician. However, partial salvaging nephrectomy has not yet 

become the standard of mini-invasive surgery, because it also depends on the indigenous 

individual skills, from surgeon-urologist. However, in the hands of a skilled surgeon, it is already 

a golden standard with all the advantages that offers minimal invasive surgery and the patient as 

a subject. Nephron sparing surgery (NSS) in renal cell cancers, remains the elective treatment for 

those patients, who would have to undergo a surgical procedure, however the duration of partial 

nephrectomy is compared with the ablation of cT1 renal masses, and it is shown that both 

procedures have a similar pace in the local repetition. Of course, this retrospective analysis should 

be interpreted carefully because of a possible selection bias (15). Active surveillance has also 

been studied in patients with small kidney masses and this approach is not associated with a 

higher degree of metastatic progress, compared to ablative treatments (16). These authors 

demonstrated that maintaining of the renal function was equal in active surveillance, even in 

partial nephrectomy patients, meaning that partial nephrectomy is able to preserve the kidney 

function, in absolute majority of patients. Partial nephrectomy of renal tumors as a new standard 

for the treatment for renal tumors, is mainly due to tumors of T1a and T1b tumors, but rarely 

applicable for T2a tumors, as I have established and performed. Such intervention is possible 

only under the conditions of a warm ischemia (clamping the vascular  pedicle(17), when the 

tumor removal does not last more than 20 minutes, otherwise, in all cases when warm ischemia 

(clamping  the  vascular  pedicle) lasts more than 20 minutes, cold ischemia should be applied, 
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which lasts the time of tumor removal up to 40 minutes. When we clamping  the  vascular pedicle 

, the use of Manitol before clamping, has been a controversial issue for quite some time, but it 

has been proven that there is no benefit when the pre-clamp set by its use, and its    used, no 

extend the life of the  kidney (18), 

What should be considered during the partial purulent nephrectomy procedure consists in 

cleansing the surrounding tumor area, or when it comes to tumor multifocal tumors, a cleaner 

area around the tumor should be provided by resounding in a no more less than 2 mm, from the 

edges of the tumor. Usually we do the cut of the tumor with the electrocution only of the surface 

layer part of the resonance with the rest of the nucleus with the index finger, and if the tumor also 

includes the pelvis   and calyces   system, then this part is harvested with electric scalpel or more 

scissors and then we make suture of calyces with Vicril threads, 3.0. So, removal of the tumor as 

well as the chance of showing off is combined, enucleated –resection procedures, but resulting 

in a satisfactory result. Such an approach is already advocated by many other urologists (19) and 

it seems that this is the best way for such intervention. 

Since it has been shown that the decline in renal function after partial nephrectomy, is related to 

the loss of nephrons (20), I must be careful to be more sparing, so that as little as we can get 

healthy tissue, just as I have acted in all cases and even in the case that I have been exposed. It 

has been mentioned that in none of the cases I have executed complete kidney nephrectomy, as 

a consequence of intra and postoperative bleeding, although the literature also describes such 

cases (20). Our results are supported in the careful sewing of the pelvis and calyces system. We 

apply kidney drainage, with stent 6 Ch, to provide urine flow and to prevent ureteral closure, 

from blood coagulant, which may compromise the entire intake. Placing a drain to drain the 

kidney, we consider it a mandatory part of the intervention. 

 

Conclusion 

 

We may conclude that "spontaneous neuronal surgery" (CNR-NSS) in special cases can also be 

used for people with tumor pT2a, for persons who are expected to benefit from this procedure, 

such as in our case. The patient stays at our clinic for ten days and is released at home in good 

health. However, the only benefit of this patient out of this surgical procedure was to go twice in 

dialysis, instead of three times as it was before and perhaps a greater survival. 
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Abstract: Vasculitis is an inflammation of the blood vessels. It can affect any blood vessel in the 

body by manifesting a variety of systemic, non-specific symptoms that make difficult the 

diagnosis of this pathology and especially its specific form. In front of any patient suspected of 

being affected by vasculitis, some questions are asked: Is the vasculitis or other pathology that 

camouflages, whether it is primary or secondary vasculitis, in which vessels this pathology 

extends, how can the diagnosis be confirmed and how can it be determined the type of vasculitis? 

The purpose of this study is to inform about the protocols to be followed to perform differential 

diagnosis of vasculitis types. This study is a review based on the research of world studies and 

literature regarding the recommendations for performing differential diagnosis among the variety 

of vasculitis forms. Primary patient assessment involves taking the history of the medications it 

uses, risk factors for infectious pathology, history of cardiac valve pathologies, and autoimmune 

pathologies. Then laboratory and imaging studies are carried out, aiming at setting the diagnosis, 

determining the affected organ and the degree of disease activity. And recently we refer to 

algorithms to make differential diagnosis between the varieties of vasculitis forms. Despite the 

diagnostic difficulties of vasculitis, the variety of its forms, the separation of responsibilities 

among many specialities, there are protocols that need to be followed rigorously to arrive at a 

safe diagnosis as well as auxiliary algorithms to distinguish the type of vasculitis. 

 

Keywords: vasculitis, differential diagnosis, protocols. 

 

 

Introduction 
 

Vasculitis is an inflammation of the blood vessels, which may affect vessels of different caliber 

and in any part of the body. Vascular patients may exhibit cutaneous lesions, which are typical 

of vasculitis in small blood vessels, or in the field of another autoimmune connective tissue 

disease. In some cases predominate symptoms and signs such as temperature, anorexia, weight 

loss, bodily weakness that may be in the context of a neoplasia or an infectious disease. In order 

to make a rapid diagnosis of vasculitis and its specific form, a generalized objective examination 

of the patient is required in clinical practice, starting with skin examination, musculoskeletal 

examination, neurological examination, and other vital organs. We should also look for signs of 

local ischemia. 

Vascular inflammation can cause destruction of the blood vessel wall or stenosis of their lumen. 

Destruction of the blood vessel wall can result in an anerurism or rupture of the vessel.  The 
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stenosis of lumen can cause ischemia, necrosis of the region that the vessel vascularises. 

Vasculitis can be primary or secondary, so it can not be evidenced a specific cause of it and 

remain idiopathic or it can be a consequence of another  pathology. Not always the basic 

pathology is known and this fact makes the diagnosis of vasculitis even more complicated. 

Diagnosis is provided by our clinics, laboratory and imaging examinations such as: skin biopsy, 

angio CT or angio MRI, ANCA etc. 

In performing differential diagnosis, an important role plays the classification of vasculitis, which 

has been updated several times over the years and still does not have a definitive form that can 

guarantee a safe diagnosis. There are many factors influencing, for example: false negativity or 

false positivity of ANCAs, non-specific distribution of inflammation, overlap of some forms, 

existence of primary and secondary forms. Of clinical significance is the evaluation of the activity 

of this pathology, its complications and prognosis, and the treatment strategies. 

 

Various forms of vasculitis 

 
Classification of different forms of vasculitis 

 
Based on the 2012 Chapel Hill Consensus Conference nomenclature, we classify the vasculitis 

according to vessels size they affect and their number: vasculitis of large vessels, medium vessel 

vasculitis, small vessel vasculitis, vasculitis of small and medium vessels that is associated with 

the presence of ANCA antibody, the variable vessel vasculitis, single organ vasculitis. Each of 

these forms may be a primary idiopathic or secondary vasculitis as a result of another pathology. 

The following table presents in detail this classification. 

Large caliber vessels that affect the vasculitis include the aorta and its branches such as the 

subclavian, axillary, carotid, and cerebrovascular arteries. Medium caliber vessels include the 

main visceral arteries such as renal, mesenteric etc. Small caliber vessels include arterioles, 

capillaries and venules. 
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Table 1. Classification of different forms of vasculitis 1 

 

Dominant vessel Primary disorders Secondary disorders 

Large arteries Takayasu’s arteritis 

Giant cell arteritis 

 

Infection: bacterial, fungal, 

mycobacterial, spirochaetal 

Rheumatoid arthritis 

Seronegative 

spondylarthropathy 

Systemic lupus 

erythematosus 

Sarcoidosis 

Relapsing polychondritis 

Juvenile chronic arthritis 

  

Medium arteries  

 

Poliarteritis nodosa 

Kawasaki disease 
Infection, e.g. hepatitis B. 

Hairy cell leukaemia 

Small/medium vessels Granulomatosis with  

polyangiitis 

Eosinophilic granulomatosis 

with polyangiitis 

Microscopic poliangiitis 

Vasculitis secondary to 

autoimmune disease. 

Malignancy. Drugs. 

Infection, e.g. HIV 

Small vessels Henoch-Schὂnlein purpura 

Essential mixed 

cryoglobulinaemia. 

Drugs. Malignancy. 
Infection, e.g. hepatitis B/C 

Variable vessels Behçet’s disease 

Cogan syndrome 

 

Single organ vasculitis  Primary  CNS vasculitis, 

cutaneous angiitis 

 

 

 
Clinic of primary forms of vasculitis 

 
To determine the secondary forms, the doctor should be a good internist or general practitioner 

to clinically suspect and then  laboratory or imaging way certify the patient's basic pathology. 

While primary forms have well-defined diagnostic criteria from the American College of 

Rheumatology and the recommendations of the European League Against Rheumatism. Without 

going into detailed protocols that are most accessible to everyone, I present some of the 

predominant clinical manifestations for each primary form. 

  

                                                                 
1 Oxford American Handbook of Rheumatology, second edition, page 420, 421. 
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Table 2. The most common vasculitic syndromes: age group, sex and main clinical 

manifestations. 2 

 

Primary form  Age 

group  

Sex 

(M-F) 

Predominant clinical manifestation  

Polyarteritis Nodosa 40-60 2:1 Fever, weight loss, livedo reticularis, 

mono- or polyneuropathy, 

arterial hypertension. 

Granulomatosis with 

poliangiitis 

30-50 1:1 Sinusitis, mouth ulcers, otitis, hemoptysis, 

pulmonary nodules, 

nephritis 

Eosinophilic 

granulomatosis with 

poliangiitis 

40-60 2:1 Severe asthma, atopic eczema, mono- or 

polyneuropathy, 

pulmonary infiltration, eosinophilia.. 

Leukocytoclastic 

Vasculitis 

30-50 1:1 Often associated with other CTDs and 

drugs, palpable 

purpura, maculopapular erythema, skin 

ulceration 

 Henoch-Schὂnlein 

purpura 

 

5-20 1:1 Palpable purpura, maculopapular 

erythema, skin ulceration 

(usually in lower limbs and buttocks), 

abdominal pain, bloody 

diarrhea, nephritis with deposition of IgA. 

Giant cell vasculitis 60-75 1:3 Temporal pain, masticatory claudication, 

stiffness 

of the scapular and pelvic girdles, double 

vision, sudden 

sight loss. 

Behçet’s disease 20-35 1:1 Mouth and genital ulcers, pseudo-

folliculitis of the skin, 

uveitis (sight loss), thrombophlebitis, 

arthritis. 

Urticarial vasculitits   Palpable purpura, urticarial lesions with 

residual scarring, 

skin nodules and ulcers. 

 
If we cannot suspect that vasculitis is of secondary origin and this fact is excluded with 

examinations, the above table orientes us towards the differentiation of primary forms. In this 

table because of the variety of primary forms, not all forms are presented. 

 

Suspicion of secondary forms 

 
Secondary forms of vasculitis can be caused by: 

 

1. Autoimmune diseases such as systemic erythematosus lupus, sarcoidosis, rheumatoid arthritis, 

rheumatoid juvenile arthritis, Crohn morbus, ulcerous colitis, and so on. 

2. Infectious viral diseases such as hepatitis B, C, HIV, Cytomegalovirus etc; bacterial infectious 

diseases such as spiroketate, mycobacteria, streptococci etc; parasitic diseases; or mycotic ones 

such as aspergillus. 

                                                                 
2 J.A.P. Da Silva,  A.D. Woolf , Rheumatology in Practice, Page 25.31 
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3. Neoplasms such as: Hodgkin's lymphoma, myeloproliferative diseases, solid tumors, atrial 

muscles, and so on. 

4. Drug Injuries 

5. Use of certain medications such as hydralazine, propylthiouracil, metimazole, carbamizole, 

azithromycin, penicillamine, leukotriene receptor antagonists. 

 

Patients with secondary forms of vasculitis in most cases exhibit a baseline pathology clinic 

especially in the case of autoimmune, intoxication or bacterial, mycotoxic, parasitic diseases. For 

viral infections there is a protocol of examinations that reveal the presence of the virus or not. In 

the patient's history we should be careful about the medications he uses, the duration of treatment, 

other risk factors of the patient. The most difficult part of the diagnosis are undiagnosed 

neoplasms which have not yet appeared in a specific clinic. In this case, we help the patient's 

condition, such as bodily weakness, immediate weight loss, changes in laboratory or basic 

imaging, family history, neoplasia etc. 

 

Diagnosis of vasculitis 

 
To establish the diagnosis of vasculitis, consider these steps to avoid direct invasive procedures: 

 

1. Obtaining anamnesis and conducting an objective examination. 

- exposure to medication 

- risk factors for hepatitis B / C / HIV 

- History of cardiac valve diseases 

-Questions about autoimmune diseases 

- Objective examination by identifying symptoms and general signs such as temperature, weight 

loss, bodily weakness etc. 

-Confirmation of objective examination in systems where vasculitis is directed to symptoms such 

as: purpura, ulceration, skin infarction; sinusitis, epistaxis; cough, hemoptysis, dyspnoea, chest 

pain, diarrhea, abdominal pain, oral ulcers, neurological touches of motors and sensors, etc. 

      

 2. Carry out laboratory analyzes 

            - Laboratory analyzes aimed at evidencing the presence of inflammation, such as complete 

blood and erythrocyte, reactive C protein; heparin evidence; nitrogen, creatinine, complete urine. 

            - Biopsy of cutaneous lesions 

            - Immunological tests such as ANCA, rheumatoid factor, ANA, anti ds DNA, 

anticardiolipin, complement, cryoglobulin etc. 

            -Microbiological tests such as: isolation of microbial cultures. 

       

3. Perform imaging examinations 

          -abdominal ultrasound 

          - pulmonary radiographs 

           -electrocardiogram, cardiac ultrasound 

          -angiography etc 

 

Differential diagnosis between the variety of vasculitis forms. 

  
Differential diagnosis of vasculitis is very important because there are relatively benign forms 

that may be regressive and self-exerted, as there are aggressive forms of vasculitis that require 

high doses of immunosuppressive agents as they carry high mortality risk. To achieve differential 

diagnosis among different types of vasculitis it is necessary to go through these stages: 
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1. Are we dealing with vasculitis or a pathology that camouflages it? 

2. Are we facing a secondary form as a result of another existing pathology? 

3. What is the spread of vasculitis? 

4. How to confirm the diagnosis of vasculitis? 

5. How to determine its specific form? 

 

Pathologies that mimic vasculitis include: infectious endocarditis, atrial muscle, cholesterol 

embolism, antiphospholipid syndrome, vasoconstrictive medications. Exempting the camouflage 

pathologies help us laboratory and imaging examinations. These examinations help us to 

differentiate primary forms from secondary ones. If in the complete blood test we have 

leukocytosis, we may have a primary form or an infection. If we have leucopenia, it can be a 

vasculitis of an autoimmune connective tissue pathology. Eosinophils grow in vasculitis from 

medications but also in eosinophilic polylenic granulomas. Liver tests are not very specific but 

in case of high values, viral hepatitis should be considered. In urine analysis, hematuria, primary 

proteinuria and leukocyte  presence appear in secondary forms. Also renowned renal function, 

creatinine, creatinine clearance, and often renal biopsies make differential diagnosis with primary 

forms. Tumor markers and imaging examinations help us detect various tumors. Termination of 

the drug or its replacement with another associated with regression of the symptoms orientates 

us to the secondary form of medicament vasculitis. The positiveness of immune tests leads us to 

autoimmune connective tissue diseases or the presence of infections depending on the test. After 

we have excluded secondary forms we concentrate on the extent of vasculitis based on the clinic 

and performing according to the protocol complete urinary analysis, renal ultrasound, pulmonary 

radiography, CK measurement, and performing ENG, EMG. Once we get their response and then 

we confirm the diagnosis with invasive methods that without a database we could not do. Here 

we mention the vascular biopsy and angiography. After confirming the inflammation of the 

vessels, we evaluate ANCA, cryoglobulin, complement, IgE level and number of eosinophils, 

specific findings in the biopsy such as IgA deposits etc. For the most detailed differential 

diagnosis protocol, it can be consulted on the ARUP consult algorithms, Vasculitis in Adults 

Testing Algorithm. The following table shows the path to be followed to carry out differential 

diagnosis of different forms of vasculitis. 

 

Table 3. Tests for differential diagnosis of different forms of vasculitis3 

 

Exclusion of similar vasculititis pathologies and its secondary forms. 

 

Blood cultures 

Electrocardiogram 

Hepatitis B / C Tests 

HIV test 

Antiphospholipid antibodies 

Antinuclear antibodies 

Antibodies to the Glomerular Basal Membrane 

 

Determining the extent of vasculitis 

Complete urine 

Pulmonary radiography 

ENG, EMG, CK 

 

Confirmation of vasculitis diagnosis 

Biopsy and angiogram 

                                                                 
3 Postgrad Med J 2006;82:483–488. doi: 10.1136/pgmj.2005.042648 
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Identification of the specific form of vasculitis 

ANCA 

Complement level 

Cryoglobulins 

Number of eosinophils, IgE level 

Specific findings in the biopsy such as IgA deposition and so on 

 

In addition to differential diagnosis, treatment of vasculitis is important and determines disease 

activity, disease damage, and prognosis. All three of these elements are achieved through the 

Birmingham Vasculitis Activity Score (BVAS), the Vasculitis Damage Index (VDI), the Five 

Factor Score (FFS). 

 

 

Conclusions 
 

Despite the diagnostic difficulties of vasculitis, the variety of its forms, the separation of 

responsibilities between many specialties, there are protocols that need to be followed rigorously 

to arrive at a safe diagnosis as well as auxiliary algorithms to distinguish the type of vasculitis. 

Firstly, vasculitis as a diagnosis must be suspected in all cases when the symptoms and signs of 

the patient are multisistemic, the pathology that mimics it and the secondary forms must be 

excluded, then the diagnosis must be confirmed. Once diagnosis has been made, differentiation 

between primary forms that have different prognoses should be made. This is the key to better 

treat vasculitis. It should not be forgotten either the evaluation of its activity, the damage it has 

caused. 
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Abstract: Systemic erythematosus lupus is a chronic inflammatory disease of autoimmune 

nature. This illness can affect all organs, but one of the most common illnesses is lupus nephritis. 

Patients with renal impairment, despite aggressive immunosuppressive medication carry the risk 

of developing terminal renal disease and doing dialysis or renal transplant. The purpose of this 

study is to reflect global statistics on the frequency of the development of terminal renal disease 

in lupus nephritis patients as an awareness-raising way to stimulate studies that present a 

successful treatment or screening protocol in preventing this complication. This study is a review 

based on the research of world studies and literature regarding the prevalence of terminal renal 

disease in lupus nephritis patients. Over 50% of patients with LES, depending on different regions 

of the world, race / ethnicity develop lupus nephritis. 10-30% of lupus nephritis cases develop 

terminal renal disease where among the major risk factors are new age, nephrotic proteinuria, 

disease activity index, histological class of renal impairment, high creatinine, lack of remission, 

etc. Performing as early as possible the renal transplant increases the lifespan of patients with 

terminal renal disease. It is very difficult to prevent renal impairment in patients with LES, more 

so when some of them have lupus nephritis as the initial manifestation. However, since more than 

50% of LES patients develop lupus nephritis and 10 to 30% of lupus nephritis cases develop 

terminal renal disease, studies should be encouraged to determine a successful treatment or 

screening protocol in preventing this complication. 

 

Keywords: systemic lupus erythematosus, prevalence, lupus nephritis, terminal renal disease 

 

 

Introduction 
 

Systemic erythematosus lupus is a chronic inflammatory autoimmune disease of connective 

tissue. This pathology can affect every organ, but one of the most commonly affection that 

increases the risk of mortality is lupus nephritis. Lupus nephritis must be suspected in all cases 

that the patient presents the urine analysis with microscopic hematuria, proteinuria, and if the 

latter are associated with decreased glomerular filtration function then the patient with lupus 

should undergo renal biopsy. Renal biopsy is a practice that does not apply in our country. And 

even in developed countries with a consolidated health system, renal biopsy should be performed 

in specialized centers for the interpretation of its results, especially for lupus nephritis cases. 
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Based on a 2003 classification, the International Society of Nephrology and the Renal Pathology 

Society conducted a classification of lupine nephritis.4 

 

 

Class I: Minimal mesangial lupus nephritis 

Class II: Mesangial proliferative lupus nephritis  

Class III: Focal lupus nephritis (Affected Less than 50% of Glomeruli) 

Class III-A: Active Lesions 

Class III-A / C: Active and Chronic Lesions 

Class III-C: Inactive Chronic Lesions 

Class IV:  Diffuse lupus nephritis that can be segmental or global 

Class IV-A: Active Lesions 

Class IV-A / C: Active and Chronic Lesions 

Class IV-C: Inactive Chronic Lesions 

Class V: Membranous lupus nephritis 

Class VI: Advanced sclerosing lupus nephritis. 

 

All the cases with inactive chronic lesions have a bad prognosis. 

Despite the aggressive immunosuppressive therapy,  lupus nephritis can advance towards chronic 

terminal renal disease. The patient in this case becomes subject to dialysis, whether it is 

hemodialysis or peritoneal dialysis. Where possible, renal transplantation is performed. The latter 

is considered as the most appropriate solution to increase the life expectancy and quality of life 

of these patients. This purely theoretical nature study, based on world literature research, aims at 

reflecting the prevalence of terminal renal disease in patients affected by lupus nephritis in order 

to promote the development of prophylactic protocols of this complication. 

 

Early screening of lupus nephritis 

 
Diagnosis of systemic lupus erythematosus 

 
It is necessary to have the diagnosis of systemic lupus erythematosus as soon as possible in order 

to prevent through its treatment the possible complications, which affect vital organs and increase 

the risk of mortality in patients. First, whether the general practitioner or the specialist with whom 

the patient is in contact, must be familiar with the symptoms and signs of this pathology. Early 

suspicion of this pathology allows the patient to be referred to the rheumatologist as soon as 

possible and to initiate the appropriate treatment as soon as possible. Some of the signs that the 

patient may display are: malar rash, photosensibilisation, alopexy, oral ulcers, vasculitis, 

presence of Raynaud's phenomenon, serositis, generalized articular pain, livedo reticularis etc. 

The rheumatologist performs appropriate objective, laboratory and imaging tests to diagnose 

lupus. The systemic erythematous lupus diagnosis criteria set by the American College of 

Rheumatology were reviewed in 2011 by Systemic Lupus International Collaborating Clinics. 

The revision has increased the role of immunological examinations in establishing the diagnosis 

such as  complement levels in lupus that  are expected to be reduced, and direct Coombs test's. 

The following table presents the diagnosis criteria. We can say that the patient suffers from this 

pathology if it meets four of the criteria listed in the table, including at least one clinical and one 

immunological criterion. The lupus is also diagnosed in a patient with the presence of positive 

ANA and anti ds Dna tests, and with lupus nephritis verified by  renal biopsy. 

 

                                                                 
4 Oxford American Handbook of Rheumatology, second edition, page 336. 
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Table 1. Diagnostic Criteria for Systemic Lupus Erythematosus by Systemic Lupus International 

Collaborating Clinics in 2012. 

 

Clinical criteria  

Acute Cutaneous Lupus 

Chronic Cutaneous Lupus 

Oral / nasal ulcers 

Non-scarring alopecia 

Arthritis 

Serositis 

Proteinuria (greater than 500 mg / 24h) or hematuria 

Neurological disorders 

Hemolytic anemia 

Leukopenia (<4000 / mm3) or lymphopenia (<1000 / mm3) 

Thrombocytopenia (<100,000 / mm3) 

 

Immunological criteria 

ANA 

Anti ds DNA 

Anti-Sm. Antibodies 

Antiphospholipid antibodies 

Low Complex (C3, C4 or CH50) 

Coombs' direct test (in the absence of hemolytic anemia) 

 

Neurological disorders include convulsions, psychosis, multiple mononeuritis, myelitis, cranial 

and peripheral neuropathy, cerebral palsy. 

Evidence of antiphospholipid antibodies includes lupus anticoagulant, false positivity test for 

syphilis, anti-cardiolipin antibodies, mid-high titer of anti-β2 glycoprotein antibodies. 

 

Lupus nephritis 
 

Systemic erythematosus lupus affects the kidneys in over 50% of patients, although these 

percentages range from region to region, according to ethnic groups, sex, race. Lupus nephritis 

causes an increase in morbidity and development of end-stage renal disease. For this reason it is 

very important to prevent it and not just to treat lupus. Of course that is not possible in all cases, 

since lupus nephritis may be the first manifestation of lupus. The physician should include a 

complete urinary analysis in the protocol for examinations. The patient may present microscopic 

hematuria, albumin trace, the appearance of other cells present in the urine. At this point it is 

good to go into examinations by looking for proteinuria for 24 hours, monitoring of azotemia, 

cretininemia, and creatinine clearance. Through this monitoring we detect complications in time 

and fix drug doses. Protocols recommend to perform renal biopsy, which confirms the diagnosis 

at a time when lupus patients may have other additional pathologies such as diabetes, arterial 

hypertension, toxicity from taking medicines. On the other hand, it is also possible to classify the 

lupus nephritis and its prognosis. There are many controversial arguments regarding the 

performance of this invasive procedure that has its risks. Some think that there is no change in 

treatment, others think that kidney biopsy helps in the dosages and type of treatment and in 

diagnosis confirmation.  
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Prevalence of terminal renal disease in lupus nephritis patients. 
 

There are a number of prognostic factors that predict the risk the patient has to develop end stage 

type renal impairment. These risks should be considered to keep the patient under strict 

supervision. Among the major risk factors are new age, nephrotic proteinuria, disease activity 

index, histological class of renal dysfunction, high creatinine clearance, lack of remission, etc. 

Over 50% of systemic lupus erythematosus patients develop lupus nephritis and about 10 to 30% 

of lupus nephritis patients develop end-stage renal disease. The worst prognosis is in cases of 

chronic inactive lesions, ie glomerulosclerosis, and those cases which, despite aggressive therapy, 

fail to remedy the disease. Serious cases are also the patients who have like first manifestation 

the lupus nephritis. The co-existence of antiphospholipid antibodies complicates more the 

situation. The following table shows the prevalence of clinical manifestations in lupus nephritis 

patients. 

 

Table 2. Prevalence of clinical manifestations in lupus nephritis patients.5 

 

Clinical manifestations Prevalence in percentage % 

Proteinuria 

Nephrotic syndrome 

Microscopic hematuria 

Macroscopic hematuria 

Presence of other cell in the urine 

Renal failure 

Decreased renal function 

Hypertension 

Tubular anormalities 

100% 

50  % 

80  % 

<5  % 

30  % 

60  % 

15  % 

30  % 

70  % 

 

As we see from the table, in all cases with lupine nephritis there is proteinuria, then in 80% of 

cases microscopic hematuria, in 60% of cases the situation is complicated with renal failure, 50% 

nephrotic syndrome, tubular abnormalities  in 70% of cases . 

 

Some of the problems with lupus and end-stage kidney disease included discussions such as: 

 

1. Should transplants be performed or is dialysis more effective in these patients? 

2. Which dialysis would be most advisable? 

3. Other Risks These Patients Have. 

 
It has been observed that patients who undergo renal transplant have a life expectancy and better 

life quality than the patients who undergo dialysis. The patient should be included in the waiting 

list for transplantation in the early stages of the occurrence of this complication, and the lupus 

should be inactive. Because of the waiting time, not finding a transplant organ, economic 

opportunities, patients are most likely to undergo dialysis. Both forms of dialysis, whether 

peritoneal, or hemodialysis, have their own risks and benefits. Peritoneal dialysis carries the risk 

                                                                 

5 Salem Almaani, Alexa Meara, Brad H.Rovin, Update on Lupus Nephritis, American 

Society of Nephrology, CJASN ePress, published on November 7,2016. doi: 

10.2215/CJN.05780616.  
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of developing peritonitis, while hemodialysis carries the risk of antiphospholipid antibody 

formation, which then affects the performance of the transplanted organ, as it may cause vascular 

thrombosis or vascular stenosis. Not only the exposure to dialysis, but also the use of aggressive 

immunosuppressive and glucocorticoid therapy causes these patients to have high risk of 

developing severe life-threatening infections. An early diagnosis of lupus is required, early 

diagnosis of renal complication, to further prevent terminal renal disease. 

 

 

Conclusions 

 
It is very difficult to prevent renal complications in patients with LES, more so when some of 

them have lupus nephritis as the initial manifestation. However, since more than 50% of LES 

patients develop lupus nephritis and 10 to 30% of the latter develop terminal renal disease, studies 

should be encouraged to determine a successful treatment or screening protocol in preventing 

this complication. It has been observed that patients who undergo renal transplant have a life 

expectancy and better life quality than the patients who undergo dialysis. The patient should be 

included in the waiting list for transplantation in the early stages of the occurrence of this 

complication, and the lupus should be inactive. Because of the waiting time, not finding a 

transplant organ, economic opportunities, patients are most likely to undergo dialysis. 
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Abstract: there are many factors accused of causing pulpal damage, but studies indicate that 

endodontic complications after placement of fixed prosthetic crowns and bridges are entirely 

iatrogenic and as a consequence of a deep tooth preparation. In 2mm of the remaining dentine 

thickness after preparation, there are significant reductions in cellular cell adhesion molecules in 

the pulp of the prepared tooth data compared to those intact. Researchers confirm that even this 

decline may be an expression of early stages of pulp inflammation. According to Murray & co, 

the number of odontoblasts in a dentine thickness of 2.5-0.5mm, was reduced by 13.6%; in a 

dentine thickness of 0.5-0.01mm, this number was reduced by 33.7%, and in pulp exposure the 

number of odontoblasts was reduced by 99%. Also, I. Abouta and his associates concluded that 

the number of odontoblasts and dentine repair activity was mostly affected by tooth preparation 

(cavity preparation/tooth preparation for crowns) variables rather than the type of filling, 

material, or patient related factors (age, gender). In a study conducted by A. Vitalariou & Co-

authors in order to observe the pulp response in micro in 5 different preparation depth and 

working conditions groups, the results showed that the displacement of odontoblast nuclei occurs 

even in a minimum preparation depth of 0.4 mm with optimum working conditions. This study 

review is to inform the dentists’ community with the latest studies and recommendations which 

raises awareness of the effect that the remaining dentine thickness following tooth preparation, 

has on the pulp vitality. Studies suggest that clinicists should aim for conservative tooth 

preparation in order to preserve the vitality of the pulp. The number of odontoblasts and the 

amount of reparative dentine is disproportional to the amount of dentine removed during the tooth 

preparation. The remaining dentine thickness in the cavity/tooth has a huge impact on the pulp 

vitality, and during restoration procedures a dentine thickness of 0.5mm or more than necessary 

to avoid an irreversible damage of the pulp. 

 
Keywords: the remaining dentin thickness, odontoblast, irreversible pulp damage. 

 

 

Introduction 
 

There are various factors causing pulp damage and they are already identified and well 

recognized by clinicians. However different studies continue to conclude that the main factor 

charged for endodontic complications following fixed prosthetic procedure is the deep 

preparation. This hypothesis has been discussed widely in dental scientific community since the 

increasing of endodontic complications was observed right after the beginning of deep 

preparations for full metal/metal ceramics crowns application. The above was also proven by 

various studies, on the impact of preparation at different depth and remaining dentine thickness 

on the tooth pulp.  

mailto:rudinaberani@yahoo.com
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According to long-term studies, tooth pulp vitality following the tooth preparation has been 

already identified as a crucial issue related to dentine thickness following tooth preparation, while 

increasment of endodontic treatments following tooth preparation is being noticed more often. 

[18] 

Clinical and histological evaluations, revealed that even though the pulp has good regenerative 

abilities and inflammatory response which often lead to healing; if the pulp is subject to 

physiological modifications whether transitive or not, these modifications may be significant in 

the long term regarding its vitality. [6] 

For this reason while deciding on a proper treatment plan, the physician should never take for 

granted an asymptomatic tooth as it doesn’t always has a healthy pulp. The scars remaining after 

the inflammatory and repair process, alternate and lower the ability of the pulp to resist and 

response to subsequent damage. [3] 

 
 

Discussion 
 

Regarding the fixed prosthetic treatment, it often happens that the doctor focuses on technical 

issues and completely forgets the local and general situation of the patient. 

Selecting the appropriate type of crown, should always be in the patients’ best interest and should 

consider functional requirements, the stability and vitality of the tooth structure, as well as the 

aesthetic requirements or the individual morphological characteristics of each tooth in particular.  

Metal crowns have the advantage of the minimum required preparation (0.4 mm), while ceramic 

crowns, composites, or combinations of these materials with metal, require a deeper preparation 

(1.5-2mm) which means an increased potential to harming tooth structures or functions (in the 

long run). [8] 

Experimentally, it is evidenced that the minimal deviations from these dentine thickness 

standards have a significant impact on the pulp and its response to preparation. Despite the fact 

some authors recommend that “the remaining dentine thickness of 0.25-0.50 mm is sufficient to 

maintain the pulp vitality”, these studies also point out that the remaining dentine thickness and 

conditions under which the dentine preparation is performed, are decisive factors to maintain the 

pulp vitality. 

In 2mm remaining dentine thickness following the preparation, there are significant increasing 

of the cell adhesion molecules in the pulp of the prepared tooth compared to the pulp of 

unprepared teeth. 

These molecules, which are found in leukocytes and in the blood vessels endothelium, facilitate 

the main stage of inflammation, leukocyte-endothelial interaction, and the migration of 

inflammation cells to the local inflammation area. 

Initially, a slowdown and a leukocyte rupture occurs on the endothelial surface of the blood 

vessels lumen side. This slippage and slowdown is assisted by all of the selectines (E, P, L). 

Once accumulated leukocytes form a steady bond with endothelial cells, chemio-tactic factors 

help the dissociation of leukocytes-selectines, and following that a leucocyte-integrin bond is 

established. 
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Figure 1. Vessel inflammatory mechanism 
 

Integrines co-operate with the immunoglobulins; respectively with intercellular adhesion 

molecules (ICAM-1, -2, -3), Vascular Cell Adhesion Molecule (VCAM-1) and Platelet – 

Endothelial Cell Adhesion Molecules (PECAM-1). This way leukocytes migrate easily in the 

surrounding tissues (Fig. 1). [1, 4, 7] 

Because the characteristics of inflammatory mechanisms are so complex, the researchers suggest 

that further studies on cellular cell adhesion molecules are needed, in order to clarify the results 

of this experiment. In conclusion tooth preparation was emphasizes as an affecting factor to the 

inflammation mechanism even in 2mm remaining dentine thickness. It should be borne in mind 

that this is the maximum recommended thickness of the dentine remaining during preparation for 

fixed prosthetic work with the purpose of maintaining pulp vitality. The recommended remaining 

dentine of the dentine remaining during preparation for fixed prosthetic work in order to preserve 

the pulp vitality. [5, 17]. 

The remaining dentine thickness recommended by other authors is even lower. According to 

Murray and co-authors in a study regarding the number of odontoblasts, their number in a 

remaining dentine thickness of 2.5-0.5mm was reduced by 13.6%, in a remaining dentine 

thickness of 0.5-0.01mm the number of odontoblasts was reduced by 33.7%, and in pulp exposure 

their number was reduced by 99%. Reparative and secondary dentin were found in an average 

remaining dentine thickness of 0.77mm (2.5-0.001mm). [15] 

They concluded that the residual dentine thickness in the cavity had a strong influence on the 

vitality of the tooth pulp following restoration procedures. A remaining dentine thickness of 

0.5mm or more is necessary to avoid irreversible damage of the tooth pulp. 

A similar conclusion attained I. Abouta with co-authors. The purpose of the study was to examine 

the effects of the cavity preparation and restorative treatments on the number of odontoblasts. 

The variables of cavity restoration in the study was the remaining dentine thickness, the depth of 

preparation, the general surface, the preparation surface of side walls, the type of restorative 

material, the volume of prepared cavity, the surface of the cavity floor. It turned out that the 

number of odontoblasts and dentine repair activity was mostly affected by variables related to 

cavity restoration rather than the type of restorative material or the patient-related factors (eg. 

age, gender). [21] 

The displacement of odontoblast nuclei following tooth preparation is a phenomenon that is 

always taken into account, as the high-speed handpiece used for the preparation procedure is 

already known for as a harmful actor since in the late 1950s. [9,22] 

This phenomenon was initially described as "aspiration" of odontoblastic nuclei into dental 

tubules, but later this term was replaced with the term "displacement of odontoblasts", as this 

avoids the misinterpretation of any specific mechanism about this phenomenon. [6.18] 

By grinding the dentine with the high-speed handpiece during the tooth preparation, it was 

observed that the pulp immediately reacted with a vascular response.  

Immediate pulp response to high-speed burs is described in three stages: 
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1- Structural changes - the most important stage, it starts with the ending of the normal 

physiological functions of the dentinal tissue microstructures. This becomes apparent when the 

odontoblast nuclei are initially oriented towards and then enter through the dental tubular spaces; 

2- Vascular response- expressed with dilated arterial diameters, drop of the blood flow in affected 

area, sometimes accompanied regional abundant bleeding, interstitial edema and circulatory 

stasis. 

3- Accumulation of toxic products from metabolic processes and initiation of inflammatory 

response in the affected area despite of bacterial contamination absence. Inflammation develops 

in aseptic conditions as it is induced by endogenous trauma as the result of iatrogenic actions. 

The dismantling of odontoblastic nuclei and tubular content has been observed by different 

studies reported by authors found in international literature. [22, 9, 6, 18] 

The displacement of these elements can occur as a result of certain mechanisms as follows: 

a- Dental overheating during the tooth preparation due to bur friction, speed and prolonged 

contact with dentine tissue, 

b- Evaporation and disappearance of fluid within the dentin tubules which are on the surface 

currently being prepared, 

c) Exercising burs’ high pressure on the dentine tissue, causes aggressive detachment and tubular 

damage (instead of a delicate and pure classical cut as it is assumed to occur in theory, thus the 

condition of the tubular cuted margos is neglected, and following this it is also neglected the 

harming impact it has on natural physiological parameters) 

d- Excessive and aggressive dentine air drying, affecting directly the physicochemical balance of 

dental tissue.  

e- In these cases, when tooth preparation should be considered as an aggressive intervention on 

the vital tooth, the effect of local anesthesia on the neurovascular pulp branch should also be 

taken in consideration. Local anesthesia supports to a certain extend all the above mentioned 

elements, reducing this way the pulp ability to react naturally and efficiently to the iatrogenic 

irritation. 

The connective tissue density and pulp fibrosis occurs over the age, but in the case of prepared 

teeth these changes occur due to the pulp damage resulting from the aggressive influence of the 

above-mentioned external factors. On the other hand, the increasing pressure in the pulp as the 

result of the exudate accumulation and interstitial edema may cause the self-destroying of pulp 

microstructures and thus beginning of a vicious cycle leading to the inflammatory phenomena 

amplifications. Also, with the increasing pressure inside the pulp, compression of vascular branch 

occurs, followed by blood flow dropping, interstitial edema and circulatory stasis. This will lead 

to accumulation of toxic subproducts from metabolic processes. [2, 22, 9, 6, 18] 

Pulp changes and the inflammation level happening during and after preparation, corresponds to 

the tooth depth preparation, and are in disproportionate relation with each other. 

The pulp response has already been proven at all levels of tooth preparation techniques by 

different studies. The pulp reacts due too many factors, the remaining dentine thickness following 

preparation, the friction heat by high-speed and vibrations of heandpiece used during the crown 

preparation process, dentine’ cold air excessive drying, the effect of local anesthesia on the 

neurovascular pulp branch, the effect of astringent and hemostatic substances used for the 

temporary widening of the gingival sulcus during the procedure, even the impression materials 

or cements have a direct effect on the pulp. [10,11,12] 

In a study conducted by A. Vitalariou & Co-authors in order to observe the pulp response in 

micro; the tooth extraction was performed immediately after the preparation, then teeth were 

placed in a formaldehyde solution 15%. Based on the type of preparation performed, the sample 

was divided into 4 groups; 

1- The control group with untreated tooth. In this group the pulp functional characteristics were 

normal. 

2- Second group with 0.4mm depth of tooth preparation with water cooling. The pulp changes 

were invisible, and morphologically it functioned normally similar to the first group (Fig 2). 
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Figure 2.  Odontoblastic nuclei with modificated axis and tendency of displacement 

towards dentinal tubules (HE, ×400) 
  

3- The third group, 0.4mm preparation depth performed without cooling water. Significant 

changes in odontoblast and vascular area were observed (Fig 3-4). 
 

 
 

Figure 3. Presenting vacuolation and a slight vasodilatation of the arterioles 

(Szekelly, ×200) 
 

 
  

Figure 4. Interrupted and vacuolated odontoblastic layer, odontoblastic nuclei 

dislocated into the dentinal tubules (Szekelly, ×400) 
 

4- Fourth group, 1.5mm preparation depth performed with water cooling. The remaining dentine 

thickness was reduced significantly, and despite the fact that the procedure was performed with 

cooling water, micro changes were even more severe than in the third group (Fig 5-6). 
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Figure 5.  Dentin with odontoblastic nucleus in the dentinal tubule (Szekelly, ×400) 
 

  
 

Figure 6. Fibroblasts and fibrocytes agglomeration under the odontoblastic layer (HE, 

×200) 
 

5- Fifth Group, 1.5mm preparation depth was performed without cooling water. In this group it 

was observed that changes were too aggressive and the pulp very badly damaged (Fig 7). 
 

 
 

Figure 7. Central pulp: pronounced dilatations in arterio-venous territory (Szekelly, ×200) 
 

Despite the mechanisms involved in the different study groups, the results showed that the 

displacement of odontoblast nuclei occurs also in a minimum preparation depth of 0.4 mm with 

optimum working conditions, water cooling etc. The aggressiveness of the changes occurring in 

the pulp during preparation, depends mostly on the remaining dentine thickness following 

preparation. This means that even with water cooling or not, during the preparation procedure 

the remaining dentine thickness is of a great importance. [23] 

Relating to remaining dentine thickness following preparation the world literature, it gives some 

options. However, it is generally recommended that the remaining dentine thickness to be at least 
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2mm, and this seems to be a key factor in defining the pulp response and to guarantee the pulp 

vitality, and of course applying at the same time all prophylactic procedures during the procedure 

(water cooling, quality burs, avoid applying pressure on the dentin, working interruptions during 

preparation procedure, avoid dentine air overdrying). [13, 9, 14, 15, 16] 

Very interesting is the fact that from all the factors involved in the study, the most influential 

factor remains the remaining dentine thickness, followed by other effecting factors of the number 

of odontoblasts, factors that have to do with the preparation close to the pulp such as the depth 

of preparation, the surface of the cavity lateral walls and the basal surface of the cavity. 

It has also been noted that the mechanisms developed to prevent pulp damage during tooth 

preparation planning are entirely theoretical and never directly related to the actual condition of 

the patient age, gender etc. Thus, among the only mechanisms implemented to date in the 

literature is "Formula KUZUMI", which has proven the relationship between the age and gender, 

and tooth dentine thickness at enamel-cement level. These variables can be measured and formula 

can be applied in the clinic; in order to achieve adequate decortication and to maintain the proper 

dentine thickness and consequently the vitality of the tooth. This formula has been proven to be 

successful for teeth 11 / 21-31 / 41, 12 / 22-32 / 42, 13 / 23-33 / 43, 18 / 28-38 / 48, and it is in 

experimental steps for 14 / 24-34 / 44, 15 / 25-35 / 45, 16 / 26-36 / 36, 17 / 27-37 / 47. [24] 

 

 

Conclusions 
 

Based on the above-mentioned studies, we can conclude that the disruption of the natural 

physiological balance of the tooth is in a disproportionate proportion to its vitality and survival, 

which means that the more aggressive the damage to the natural tooth structure, whether they be 

reparative iatrogenic interventions (tooth preparation for prosthetic or other restorative 

procedures), the smaller the chances for the tooth to maintain its biological survival parameters. 

This encourages us to recommend the most conservative treatment plan for tooth tissues in order 

to maintain its vitality and provide a second chance to it, so it can be fully functional in the 

masticatory system. 
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Abstract. ST-segment elevation on ECG is crucial for emergent reperfusion therapy of acute 

myocardial infarction with ST-segment elevation. Because acute myocardial infarction (STEMI) 

is not the most common cause of ST-segment elevation amongst chest pain patients, we need to 

consider other factors like reciprocal changes to shore up the diagnosis. In this review, we would 

like to present statements which are manifested with ST-segment elevation on ECG and to show 

clues which can help to make differentiations between them. The clinical setting and specific 

electrocardiographic criteria often allow identification of the cause. In writing this paper, we hope 

for quicker and better stratification of patients with ST-segment elevation on ECG, which will 

lead to being better outcomes. 

 

Keywords: ST-segment elevation, Myocardial infarction, Pericarditis, Early repolarization.  

 

 

Introduction 

 

Chest pain is a common chief complaint in the emergency department (ED). This symptom 

accounts for 5 to 20 % of all ED admissions [1], being the second most common reason to present 

to the ED in the United States of America [2]. Patients presenting to the emergency department 

(ED) with acute chest pain potentially of ischemic origin are evaluated with three principal tools: 

the history of the event, the 12-lead electrocardiogram (ECG), and cardiac enzymes and other 

serum markers of myocardial injury. Despite advances in the pathophysiology and treatment of 

coronary artery disease, acute coronary syndromes (ACS) remain a major cause of morbidity and 

mortality in both industrialized and developing countries [3,4.5]. 

Reperfusion therapy has improved treatment outcomes of ST-segment elevation myocardial 

infarction (STEMI). In patients with a clinical suspicion of myocardial ischemia and ST-segment 

elevation, reperfusion therapy needs to be initiated as soon as possible [6]. New ESC guidelines 

for management of acute myocardial infarction with ST-segment elevation recommend 12-lead 

ECG recording and interpretation at the point of first medical contact, with the maximum delay 

of 10 minutes [7]. Responsibility for appropriate management of STEMI, relay to the fast and 

accurate interpretation of ECG bay emergency physician. This can be challenging because the 

cause of ST-segment elevation isn’t only acute myocardial infarction, but also a lot of other 

conditions from benign to life-threatening. Purpose of this clinical review is to help in 

distinguishing specific clinical conditions with ST-segment elevation on ECG. 
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Morphology of ST-segment elevation on ECG 

Normal ST-segment should not be quite flat, it should be upward concave, or said with other 

words it should be as take-off form. ST-segment which loses its upward concavity and becomes 

straight or upward convex, it’s a sign of acute myocardial infarction (Figure 1). This phenomenon 

was described by Pardee (1920) [8]. 

Figure 1. Morphology of ST-segment elevation. 

 

 

Causes of ST-segment elevation 
 

In differential diagnosis of ST-segment elevation on ECG are included: (1) St-segment elevation 

myocardial infarction; (2) “J” wave syndrome; (3) Pericarditis; (4) ST-segment elevation due to 

abnormalities of QRS complex; and (5) Other processes.  

Brady et al in their study have evaluated most common causes of ST elevation in patients with 

chest pain in the ED: left ventricular hypertrophy (LVH) 25%, left bundle branch block (LBBB) 

15%, benign early repolarization (BER) 12%, right bundle branch block (RBBB) 5%, nonspecific 

bundle branch block 5%, left ventricular aneurysm 3%, acute pericarditis 1%, ventricular paced 

rhythm 1%, and undefined ST-segment elevation 17%. [9]. 

 

 

ST-segment elevation in patients with acute myocardial infarction 
 

Diagnosis of ST-segment elevation myocardial infarction (STEMI), which indicates emergency 

reperfusion therapy, is confirmed when ST-segment is equal or higher than following cut-points, 

in at least two contiguous leads of the same anatomical area (using standardization of 1.0 mV = 

10 mm)[10]: 

1. Men age  40 years:  2 mmin V2-V3 and  1 mm in all other leads. 

2. Men age < 40 years:  2.5 mmin V2-V3 and  1 mm in all other leads.  

3. Women (any age)  1.5 mmin V2-V3 and  1 mm in all other leads. 

 

To confirm STEMI we can use algorithm proposed from Stephanie et all. (2012) [11], which 

involves four simple steps (Picture 2): 

1. Is there ST elevation of at least 1 to 2 mm in 2 anatomically oriented leads)? 

2. Is sum of the Q wave in lead V1/V2 + R-wave in lead V5/V6 less than 35 mm?  

3. Is the QRS complex less than 0.12 second in width?  

4. Is there ST-segment depression present in at least 1 lead? 
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Figure 2. Anterolateral STEMI.   (1) ST elevation of at least 1 to 2 mm in 2 anatomically  oriented 

leadas. (2) Sum of the Q wave in lead V1/V2 + R-wave in lead V5/V6 less than 35 mm. (3) QRS 

complex less than 0.12 second in width. (4) ST depression in at least 1 lead.  

 

In cases where all four criteria of this algorithm are fulfilled, diagnosis of STEMI is confirmed. 

In cases where even only one criterion isn’t fulfilled, then a diagnosis of STEMI can be in some 

degree of doubt. 

 

 

J Wave syndromes 
 

The appearance of prominent J wave in the ECG is considered a sign of hypothermia, 

hypercalcemia, the Brugada syndrome, early repolarization pattern, or other arrhythmogenic 

syndromes. Here we will discuss only about early repolarization and Brugada Syndrome. 

 

Early repolarization pattern – mostly is seen in young healthy adults (predominantly in males) 

during regular health check-ups.  The following ECG changes are characteristic for early 

repolarization (Picture 3):  

1. Concave elevation of ST-segment most pronounced in the precordial leads. 

2. The characteristic sign of early repolarization is the notch or slur at the end of QRS. 

Even it was thought that early repolarization is a benign ECG pattern, in a large number of recent 

studies it was shown that is not right. Early repolarization pattern in inferior leads of a standard 

ECG is associated with increased risk of death from cardiac causes in middle-aged subjects 

[12,13].  

No needs for treatment of subjects with early repolarization pattern on ECG, ICD (Intracardiac 

defibrillator) implantation is recommended only in patients with early repolarization syndrome 

who have survived sudden cardiac death.    

 

 

 

 

 

 

 

 

 

 

Figure 3. ECG trace with all signs of early repolarization. (1) Notch on terminal part of QRS 

complex. (2) Slur on terminal part of QRS complex. (3) concave upward ST-segment elevation.  
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Brugada syndrome – is rare cardiac arrhythmia characterized by specific changes on ECG: 

Right Bundle Branch Block (RBBB) associated with persistent elevation of ST-segment in right 

precordial leads. This condition is genetically transmitted as an autosomal dominant syndrome 

with incomplete penetrance. Currently, it is believed to be responsible for 12% of SCD cases and 

20% of SCD in patients with structurally normal hearts [14]. 

Originally, three repolarization patterns were described: a) Type-1 ECG pattern, in which a coved 

ST-segment elevation ≥ 2 mm is followed by a negative T-wave, with little or no isoelectric 

separation, with this feature being present in > 1 right precordial lead (from V1 to V3); b) Type-

2 ECG pattern, also characterized by a ST-segment 

elevation but followed by a positive or biphasic T-wave that results in a saddle-back 

configuration; c) Type-3 ECG pattern, a right precordial ST-segment elevation ≤ 1 mm either 

with a coved-type or a saddle-back morphology [15] (Figure 4).  

Figure 4. Three repolarization patterns of Brugada Syndrome. 

 
The second consensus report of 2005 recommends ICD implantation in BS patients who have 

survived cardiac arrest (Class 1) or have a history of syncope and documented ventricular 

arrhythmia (Class 2A). Electrophysiology Study (EPS) is only recommended for investigations 

if there are associated supraventricular arrhythmias [16]. 

 

 

Acute pericarditis 

 
Pericarditis is an acute inflammatory disease of the pericardium.  Clinical manifestations are 

presented by chest pain, a pericardial friction rub, and by repolarization changes in the ECG. For 

the diagnosis of acute pericarditis are required 2 of these 3 elements. The electrocardiogaphic 

patterns of acute pericarditis were first reported in 1929 by Scott, Feil and Katz. ECG changes 

during acute pericarditis include: (1) Widespread concave ST-segment elevation and PR 

depression; (2) Reciprocal ST depression and PR elevation in lead aVR (±V1); (3) Commonly 

sinus tachycardia (Figure 5).     

 



60 

 

Figure 5. Typical ECG trace of acute pericarditis: (1) PR depression;        (2) Concave 

upward ST elevation. 

 

 

Left Bundle Branch Block (LBBB) and Acute Myocardial Infarction 

(AMI) 
 

In patients with LBBB identifying AMI on ECG is difficult, but not impossible. To make 

difference between pure LBBB and LBBB in case with AMI we can use Sgarbossa Criteria [17]: 

1. Concordant ST elevation > 1mm in leads with a positive QRS complex (score 5)  

2. Concordant ST depression > 1 mm in V1-V3 (score 3)  

3. Excessively discordant ST elevation > 5 mm in leads with a negative QRS complex 

(score 2). 

A total score of  3 has a specificity of 90% for diagnosing AMI.  

 

 

Conclusions 
 

Although many conditions affect the ST segment, it can respond in only two ways: it can become 

either elevated or depressed. There are several causes of ST-segment elevation besides acute 

myocardial infarction. Some of these conditions can be misdiagnosed as acute infarction, 

resulting in unwarranted thrombolytic therapy or emergency angiography. Many times, the shape 

of the ST-segment elevation, the leads involved, other features of the electrocardiogram, the 

clinical setting in which the elevation occurs, and most important, awareness of the conditions 

that mimic infarction can help differentiate the conditions. 

Just because electrocardiography is a basic skill in EM doesn’t mean that our skills should 

be basic. 
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Abstract: Aspirin is among the most commonly used pharmaceutical products used for the 

management of fever, to relieve mild to moderate pain, to reduce swelling in inflammatory 

conditions such as arthritis, while a low dose aspirin is used to prevent blood clots. The latter 

effect reduces the risk of stroke and heart attack. However, its use is associated with 

gastrointestinal and other complications. The aim of this study was to evaluate the influence of 

aspirin in bleeding ulcers. 122 patients were included in this prospective comparative study that 

were divided in two groups: the first group consisting of 60 patients that were treated with low 

dose Aspirin, and the second group consisting of  62 patients that were treated with low dose 

aspirin and pantoprazole (a proton pump inhibitor). All the patients had positive history for 

previous ulcer disease in whom bleeding ulcers were evaluated with endoscopic examinations 

during 12 months of treatment. The mean age of the patients with bleeding ulcers in the study 

was 60.4±14.3 years, of whom 68.8% were males and 31.2% were females. In the aspirin only 

treated group, after 12 months of administration, bleeding ulcers were present in 11 patients 

(18.3%) while in the group that were co-prescribed aspirin and pantoprazole were present only 

in 3 (4.8%) patients. Findings from this study show that the prevalence of bleeding ulcers is 

significantly higher in the group treated with aspirin as monotherapy compared to the group that 

were co-prescribed aspirin and pantoprazole. Gastroprotection with proton pump inhibitors is 

essential in patients with positive history of gastrointestinal ulcers in the past that need long-term 

use of prophylactic low-dose aspirin. 

 

Keywords: bleeding ulcers, aspirin, PPI 

 

 

Introduction 

Nonsteroidal anti-inflammatory drugs (NSAIDs) are a class of drugs that reduce pain, decrease 

fever, and in higher doses decrease inflammation. Side effects include an increased risk of 

stomach ulcers, heart attacks and renal injury (1,2). 

Most of the NSAIDs inhibit the cyclooxygenase-1 (COX-1) and cyclooxygenase-2 (COX-2) 

activity, and thereby the synthesis of prostaglandins and thromboxanes. It is assumed that 

inhibiting COX-2 leads to the anti-inflammatory, analgesic and antipyretic effects and that those 

NSAIDs also inhibiting COX-1, particularly aspirin, may cause gastrointestinal bleeding and 

ulcers in large doses (3). Aspirin, the only NSAID able to irreversibly inhibit COX-1, is also 

indicated for inhibition of platelet aggregation. This is useful for the management of thrombosis 

http://www.webmd.com/arthritis/default.htm
http://www.webmd.com/dvt/blood-clots
http://www.webmd.com/stroke/default.htm
http://www.webmd.com/heart-disease/guide/heart-disease-heart-attacks
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and prevention of adverse cardiovascular events. Aspirin inhibits platelet aggregation by 

inhibiting the action of thromboxane A2. An estimated 10–20% of NSAID patients experience 

dyspepsia. In the 1990s high doses of prescription NSAIDs were associated with serious upper 

gastrointestinal adverse events, including bleeding (4).  The main adverse drug reactions (ADRs) 

associated with NSAID use relate to direct and indirect irritation of the gastrointestinal (GI) tract. 

NSAIDs cause a dual assault on the GI tract: the acidic molecules directly irritate the gastric 

mucosa, while inhibition of COX-1 and COX-2 reduces the levels of protective prostaglandins. 

Inhibition of prostaglandin synthesis in the GI tract causes increased gastric acid secretion, 

diminishes bicarbonate secretion, diminishes mucus secretion and diminishes trophic features of 

the epithelial mucosa. However, their use is associated with increased risk of gastrointestinal 

(GI), renal and cardiovascular (CV) effects (5,6,7,8). Injury to the mucosa of the GI tract by 

NSAIDs is very common and ranges from minor lesions such as petechia or erosions to more 

serious (and also much less frequent) lesions such as ulcers, which can result in complications 

such as bleeding, perforation or obstruction. Patients may eventually die as a consequence of 

these complications (9). 

Gastrointestinal lesions in NSAID or aspirin users are usually repaired rapidly through a process 

called 'restitution'(10). This process occurs rapidly without the need of cell division but it requires 

an undamaged basement membrane where healthy epithelial cells migrate. When damage does 

not penetrate the muscularis mucosa, the repair can be achieved within 1–3 days and involves 

cell proliferation and re-establishment of the glandular architecture. When an ulcer is formed 

(when the defect penetrates to the submucosa), repair can take from weeks to months involving 

re-establishment of the vasculature with new blood vessel growth. A number of growth factors 

including EGF and VEGF are involved in the process of ulcer repair (11). 

Aim of the study 

The aim of this study was to evaluate the influence of aspirin in bleeding ulcers by comparing 

the patients with gastrointestinal bleeding using aspirin 100 mg who concomitantly received a 

proton pomp inhibitor (PPI) with those who did not receive a PPI. 

Specific goals of this study were age groups, endoscopic findings and comparison of two groups 

of patients who had used PPI drugs with those who did not take any drugs for gastroprotection. 

Method and patients 

122 patients were included in this prospective comparative study that were divided in two groups: 

the first group consisting of 60 patients that were treated with low dose Aspirin, and the second 

group consisting of  62 patients that were treated with low dose aspirin and pantoprazole (a proton 

pump inhibitor). All the patients had positive history for previous ulcer disease in whom bleeding 

ulcers were evaluated with endoscopic examinations during 12 months of treatment.  

Material and methods 

The study was carried out at the Clinic of Gastroenterology with Hepatology at the University 

Clinical Center of Kosovo (UCCK) between January 2015 and December 2017. The study was 

retrospective, while descriptive and analytical methods were also used. There were 122 

hospitalized and outpatient patients that were enrolled in the study.  

Inclusion criteria included: patients over 18 years of both sexes, those who used low dose aspirin 

and PPI, as well as patients who used low dose Aspirin without a PPI. Clinical exams and 

laboratory tests and gastroscopy were performed in all study subjects. Patients were treated with 

modern protocols for bleeding ulcers to complete the healing process. Criteria for exclusion from 
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the study were patients who have refused gastroscopy, patients who did not tolerate endoscopic 

examination due to cardio-respiratory pathologies as well as patients without medical reports. All 

gastroscopic examinations were performed with gastroscopy as well as reports of endoscopic 

diagnosis were analyzed. The statistical methods used were the index of structures, arithmetic 

mean and chi square test. For the presentation of the results, tables and graphs were used. 

Results  

The average age of the patients with bleeding ulcers in the study was 60.4±14.3 years with age 

interval from 25 to 80 years, of whom 68.8% were males and 31.2% were females. In the aspirin 

only treated group, after 12 months of administration, bleeding ulcers were present in 11 patients 

(18.3%). In this group, only two patients have been occasionally taking NSAIDs, during the study 

period.  While in the group that were co-prescribed aspirin and pantoprazole, bleeding ulcers 

were present only in 3 (4.8%) patients (P<0.01). In this group only one patient has been taking 

NSAID. 

 
Fig. 1 Comparison of bleeding by the groups. 

 

Discussion 

Our results from this retrospective study show the need to administer PPI at the same time with 

the aspirin taken for cardiologic or other indications. Moreover, it was shown that bleeding ulcers 

in the patients who receive aspirin in love dose were significantly higher compared to patients 

who receive at the same time a PPI (18.3% vs. 4.3% and P<0.01). 

Kawamura et al. evaluated  226  patients, of whom 14 (6.2%) were endoscopically diagnosed 

with peptic ulcer, co-treatment with anticoagulants or proton pump inhibitors (PPIs) was 

significantly associated with decreased risk for peptic ulcer, The use of PPIs reduces the risk of 

developing gastric or duodenal ulcers in Japanese patients taking low dose aspirin without pre-

existing gastroduodenal ulcers (12).  

Tamura and al. in their study evaluated the effect of the cessation of low dose aspirin before 

endoscopy and concluded that a significant association between aspirin and gastroduodenal 

ulcers. Moreover, patients having two or more of five factors [i.e. advanced age (≥75 ys), 

anticoagulants, antiplatelet drugs, NSAIDs and corticosteroids] had a significantly higher 

prevalence for a low dose aspirin-induced gastroduodenal ulcers. Peptic ulcer history, abdominal 

symptoms and the summation of risk factors increased the risk for aspirin-induced 

gastroduodenal ulcers. Antagonists of histamine 2 receptors (H2RAs) and PPIs were effective for 

the prevention of aspirin-induced gastroduodenal ulcers (13). 
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Pilotto et al. in their study included 676 elderly patients who were non-steroidal anti-

inflammatory drugs or aspirin users and 2435 non-users who consecutively underwent upper 

gastrointestinal endoscopy. The use of non-steroidal anti-inflammatory drugs and/or aspirin as 

well as antisecretory drugs (H2RAs and PPIs) was evaluated by a structured interview. Proton-

pump inhibitor treatment was associated with a reduced risk of peptic ulcer in both, acute and 

chronic non-steroidal anti-inflammatory drugs/aspirin users. Conversely, concomitant treatment 

with H2RAs was associated with a significantly higher risk of peptic ulcer both in acute and 

chronic non-steroidal anti-inflammatory drugs/aspirin users than non-users. PPI treatment 

resulted in an absolute risk reduction of peptic ulcer by 36.6% in acute and 34.6% in chronic non-

steroidal anti-inflammatory drugs/aspirin users. (14)  

Lazzaroni et al. reported in their long-term prevention studies, that H2ARs significantly reduce 

duodenal ulcer rates, but are ineffective in reducing gastric ulceration. Marked acid suppression 

with proton pump inhibitors (omeprazole 20-40 mg, lansoprazole 30 mg daily) also appears to 

be very effective in healing gastric and duodenal ulcers in patients continuing the harmful drug 

as well. In long-term prevention studies, omeprazole (20 mg daily) and pantoprazole (40 mg 

daily) have also been shown to reduce the risk of gastric and duodenal ulcers and non-steroidal 

anti-inflammatory drug-related dyspepsia. (15)  

Conclusions 

Findings from this study show that the prevalence of bleeding ulcers is significantly higher in the 

group treated with aspirin as monotherapy compared to the group that were co-prescribed aspirin 

and pantoprazole.  

Gastroprotection with proton pump inhibitors is essential in patients with positive history of 

gastrointestinal ulcers in the past that need long-term use of prophylactic low-dose aspirin.   
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