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Abstract 

Background:   
hydatid disease or echinococcal disease, is a parasitic disease that affects both humans and other 

mammals, such as sheep, dogs, rodents and horses.[1] There are three different forms of 

echinococcosis found in humans, each of which is caused by the larval stages of different species of 

the tapeworm of genus Echinococcus[1]. 

Patients And Methods: This study was done in the AL-Hussene teaching hospital (AL-Nassyria 

)during3 years (between 1st January 2004 to december2006) and fallow up  for  5 years.. about 120 

patients 70 female and 50 mal ages range between 12year to 56years presented with     hydatid cyst 

in the liver only we deal with a cases of thehydatid cyst of liver( un complicated cases) confirm 

diagnosis by U/S and C.Tscan .and after surgery fallow  up by U/S and C.Tscan also for 5 years. 

Aim of Study: to evaluate effectiveness of 10% povadin iodine as ascolisidal agent in liver hydatid 

cyst surgery in compare with hypertonic solution and alcohole. 

Result: povadine iodine have an excellent effect on scolises as a scolisidal effect because(1) there's a 

lowers' recurrent cases  during the fallow up period which about 5 years post operativly(2) there is 

milder post operative complication related to the povadin iodine (3)mild direct effect on the liver cell 

during six month fallow up postoperatively according to the liver function tests results as compare 

with other scolicidal agents. 

Conclusion: we can use povadin iodine10% in surgical operation for hydatid cyst as a scolisidal 

because it highly effective against the scolises with milder  intra or post operative effect on the liver 

cells ,its cheep and widely available 
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I. Introduction 
Hydatid disease: 

Echinococcosis, which is often referred to as hydatid disease or echinococcal disease, is a 

parasitic disease that affects both humans and other mammals, such as sheep, dogs, rodents and 

horses.[1] There are three different forms of echinococcosis found in humans, each of which is 

caused by the larval stages of different species of the tapeworm of genus Echinococcus. The first of 

the three and also the most common form found in humans is cystic echinococcosis (also known as 

unilocular echinococcosis), which is caused by Echinococcusgranulosus. The second is alveolar 

echinococcosis (also known as alveolar colloid of the liver, alveolar hydatid disease, 

alveolococcosis, multilocular echinococcosis, ―small fox tapeworm‖), which is caused by 

Echinococcusmultilocularis and the third is polycystic echinococcosis (also known as human 

polycystic hydatid disease, neotropical echinococcosis), which is caused by Echinococcusvogeli and 

very rarely, Echinococcusoligarthus. Alveolar and polycystic echinococcosis are rarely diagnosed in 

humans and are not as widespread as cystic echinococcosis, but polycystic echinococcosis is 

relatively new on the medical scene and is often left out of conversations dealing with 

echinococcosis, and alveolar echinococcosis is a serious disease that not only has a significantly high 

fatality rate but also has the potential to become an emerging disease in many countries. 

 

History of discovery 

Echinococcosis is a disease that has been recognized by humans for centuries. There has 

been mention of it in the Talmud. It was also recognized by ancient scholars such as Hippocrates, 

Aretaeus, Galen and Rhazes. Although echinococcosis has been well known for the past two 
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thousand years, it wasn’t until the past couple of hundred years that real progress was made in 

determining and describing its parasitic origin. The first step towards figuring out the cause of 

echinococcosis occurred during the 17th century when Francisco Redi illustrated that the hydatid 

cysts of echinococcosis were of ―animal‖ origin. Then, in 1766, Pierre Simon Pallas predicted that 

these hydatid cysts found in infected humans were actually larval stages of tapeworms. A few 

decades afterwards, in 1782, Goeze accurately described the cysts and the tapeworm heads while in 

1786, E. granulosus was accurately described by Batsch. Half a century later, during the 1850s, Carl 

von Siebold showed through a series of experiments that Echinococcus cysts do cause adult 

tapeworms in dogs. Shortly after this, in 1863, E. multilocularis was identified by Rudolf Leuckhart. 

Then, during the early to mid 1900s, the more distinct features of E. granulosus and E. 

multilocularis, their life cycles and how they cause disease were more fully described as more and 

more people began researching and performing experiments and studies. While E. granulosus and E. 

multilocularis were both linked to human echinococcosis before or shortly after the 20th century, it 

wasn’t until the mid 1900s that E. oligarthus and E. vogeli were identified as and shown as being 

causes of human echinococcosis.
[2][3][4]

 

[Epidemiology 

E. granulosus is present virtually worldwide since there are very few countries that are 

considered to be completely free of E. granulosus.
[5]

 An important fact to keep in mind is that the 

areas of the world where there is a high incidence of infection by E. granulosus often coincide with 

rural, grazing areas where dogs are able to ingest organs from infected animals. 

E. multilocularis mainly occurs in the Northern hemisphere, including central Europe and 

the northern parts of Europe, Asia, and North America. However, its distribution was not always like 

this.
[6]

 For instance, until the end of the 1980s, E. multilocularis endemic areas in Europe were 

known to exist only in France, Switzerland, Germany, and Austria. But during the 1990s and early 

2000s, there was a shift in the distribution of E. multilocularis as the infection rate of foxes escalated 

in certain parts of France and Germany. As a result, several new endemic areas were found in 

Switzerland, Germany, and Austria and surrounding countries such as the Netherlands, Belgium, 

Luxembourg, Poland, the Czech Republic, the Slovak Republic, and Italy. While alveolar 

echinococcosis is not extremely common, it is believed that in the coming years, it will be an 

emerging or re-emerging disease in certain countries as a result of E. multilocularis’ ability to 

spread.
[7]

 

Unlike the previous two species of Echinococcus, E. vogeli and E. oligarthus are limited to 

Central and South America. Furthermore, infections by E. vogeli and E. oligarthus (polycystic 

echinococcosis) are considered to be the rarest form of echinococcosis.
[8]

 

Echinococcus eggs contain an embryo that is called an oncosphere or hexcanth. The name 

of this embryo stems from the fact that these embryos have six hooklets. The eggs are passed through 

the feces of the definitive host and it is the ingestion of these eggs that lead to infection in the 

intermediate host.
[8]

 

 

Larval/hydatid cyst stage 

From the embryo released from an egg develops a hydatid cyst, which grows to about 5–

10 cm within the first year and is able to survive within organs for years.
[9]

 Cysts sometimes grow to 

be so large that by the end of several years or even decades, they can contain several liters of fluid. 

Once a cyst has reached a diameter of 1 cm, its wall differentiates into a thick outer, non-cellular 

membrane, which covers the thin germinal epithelium. From this epithelium, cells begin to grow 

within the cyst. These cells then become vacuolated and are known as brood capsules, which are the 

parts of the parasite from which protoscolices bud. Often, daughter cysts will also form within 

cysts.
[8]

 

 

[]Adult worm 

Echinococcus adult worms develop from protoscolices and are typically 6mm or less in 

length and have a scolex, neck and typically three proglottids, one of which is immature, another of 

which is mature and the third of which is gravid (or containing eggs).
[8]

 The scolex of the adult worm 

contains four suckers and a rostellum that has about 25-50 hooks.
[10]

 

 

Morphological differences among different species 

The major morphological difference among different species of Echinococcus is the length 

of the tapeworm. E. granulosus is approximately 2 to 7 mm while E. multilocuralis is often smaller 

and is 4 mm or less.
[11]

 On the other hand, E. vogeli is found to be up to 5.6 mm long and E. 
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oligarthus is found to be up to 2.9 mm long.
[6]

 In addition to the difference in length, there are also 

differences in the hydatid cysts of the different species. For instance, in E. multilocularis, the cysts 

have an ultra thin limiting membrane and the germinal epithelium may bud externally. 

Furthermore, E. granulosus cysts are unilocular and full of fluid while E. multilocularis cysts contain 

little fluid and are multilocular. For E. vogeli, its hydatid cysts are large and are actually polycystic 

since the germinal membrane of the hydatid cyst actually proliferates both inward, to create septa 

that divide the hydatid into sections, and outward, to create new cysts. Like E. granulosus cysts, E. 

vogeli cysts are filled with fluid.
[8]

 

 

Transmission 

As one can see from the life cycles illustrated above, all disease-causing species 

of Echinococcus are transmitted to intermediate hosts via the ingestion of eggs and are transmitted to 

definitive hosts by means of eating infected, cyst-containing organs. When thinking about 

transmission, it is important to remember that humans are accidental intermediate hosts that become 

infected by handling soil, dirt or animal hair that contains eggs 

 

Diagnosis 

Cystic Echinococcosis 

In order to formally diagnose a patient with any type of echinococcosis, one must use a 

combination of tools that involve imaging techniques, histopathology and/or nucleic acid detection 

and serology. For cystic echinococcosis, imaging is the main method that is relied on for diagnosis 

while serology tests (such as indirect hemogglutination, ELISA (enzyme linked immunosorbent 

assay), immunoblots or latex agglutination) that use antigens specific for E. granulosus are used to 

verify the imaging results. The imaging technique of choice for cystic echinococcosis is 

ultrasonography since it is not only able to visualize the cysts in the body’s organs 
[15]

 but it is also 

inexpensive, non-invasive and gives instant results.
[16]

 In addition to ultrasonography, both MRI and 

CT scans can and are often used although an MRI is often preferred to CT scans when diagnosing 

cystic echinococcosis since it gives better visualization of liquid areas within the tissue.
[15]

 

 

Clinical presentation of disease 

In the human manifestation of the disease, E.granulosus, E. multilocularis, E. 

oligarthus and E. vogeli are localized in the liver (in 75% of cases), the lungs (in 5-15% of cases) 

and other organs in the body such as the spleen, brain, heart and kidneys (in 10-20% of cases). In the 

patients who are infected with E. granulosus and therefore have cystic echinococcosis, the disease 

develops as a slow-growing mass in the body. These slow-growing masses, often called cysts, are 

also found in patients that are infected with alveolar and polycystic echinococcosis. The cysts found 

in those with cystic echinococcosis are usually filled with a clear fluid called hydatid fluid, are 

spherical and typically consist of one compartment and are usually only found in one area of the 

body. While the cysts found in those with alveolar and polycystic echinococcosis are similar to those 

found in those with cystic echinococcosis, alveolar and polycystic echinococcosis cysts usually have 

multiple compartments and have infiltrative as opposed to expansive growth.
[2][18]

 

Depending on the location of the cyst in the body, the patient could be asymptomatic even 

though the cysts have grown to be very large or be symptomatic even if the cysts are absolutely tiny. 

If the patient is symptomatic, the symptoms that an infected patient exhibits will also depend largely 

on where the cysts are located. For instance, if the patient has cysts in the lungs and is symptomatic, 

they will have a cough, shortness of breath and/or pain in the chest. On the other hand, if the patient 

has cysts in the liver and is symptomatic, they will suffer from abdominal pain, abnormal abdominal 

tenderness, hepatomegaly with an abdominal mass, jaundice, fever and/or anaphylactic reaction. In 

addition, if the cysts were to rupture while in the body, whether during surgical extraction of the 

cysts or by some kind of trauma to the body, the patient would most likely go into anaphylactic 

shock and suffer from high fever, pruritus (itching), edema (swelling) of the lips and eyelids, 

dyspnea, stridor and rhinorrhea.
[19]

 

Unlike intermediate hosts, definitive hosts are usually not hurt very much by the infection. 

Sometimes, a lack of certain vitamins and minerals can be caused in the host by the very high 

demand of the parasite. 
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Treatment 

Cystic Echinococcosis 

For simple cases of cystic echinococcosis, the most common form of treatment is surgical 

removal of the cysts combined with chemotherapy using albendazole and/or mebendazole before and 

after surgery. However, if there are cysts in multiple organs or tissues, or the cysts are in risky 

locations, surgery becomes impractical. For inoperable cases such as these, chemotherapy and/or 

PAIR (puncture-aspiration-injection-reaspiration) become alternative options of treatment.
[20]

 In the 

case of alternative treatment using just chemotherapy, albendazole is preferred with an adult dosage 

of 400 mg orally, twice a day for 1–5 months and a pediatric dosage of 15 mg/kg/day (max. of 

800 mg) for 1–6 months.
[21]

 An alternative to albendazole is mebendazole at a dosage of 40 to 

50 mg/kg/day for at least 3 to 6 months. The other alternative to surgery is PAIR with chemotherapy. 

PAIR is a minimally invasive procedure that involves three steps: puncture and needle aspiration of 

the cyst, injection of a scolicidal solution for 20-30 min, and cyst-re-aspiration and final irrigation. 

Patients who undergo PAIR typically take albendazole or mebendazole from 7 days before the 

procedure until 28 days after the procedure. While surgery still remains as the standard for cystic 

echinococcosis treatment, there have been a number of studies that suggest that PAIR with 

chemotherapy is more effective than surgery in terms of disease recurrence, and morbidity and 

mortality.
[22]

 In addition to the three abovementioned treatments, there is currently research and 

studies looking at new treatment involving percutaneous thermal ablation (PTA) of the germinal 

layer in the cyst by means of a radiofrequency ablation device. This form of treatment is still 

relatively new and requires much more testing before being widely used.
[11]

   

Investigations 

 Blood CP 

 Serology 

 Casoni's Reaction 

 X-Ray Abdomen 

 USG and Computed tomography Scanning 

 ERCP (Endoscopic retrograde Cholangio-Pancreatography) 

 

Povidone-iodine (PVP-I) is a stable chemical complex of polyvinylpyrrolidone (povidone, PVP) 

and elemental iodine. It contains from 9.0% to 12.0% available iodine, calculated on a dry basis.
[1]

 

 
 

This unique complex was discovered at the Industrial Toxicology Laboratories in 

Philadelphia by H. A. Shelanski and M. V. Shelanski.
[2]

 They carried out tests in vitro to demonstrate 

anti-bacterial activity, and found that the complex was less toxic than tincture of iodine in mice. 

Human clinical trials showed the product to be superior to other iodine formulations.
[3]

 

It was first sold in 1955, and has since become the universally preferred iodine antiseptic. 
[3]

 

  

Properties 

PVP-I is completely soluble in cold water, ethyl alcohol, isopropyl alcohol, polyethylene 

glycol, and glycerol. Its stability in solution is much greater than that of tincture of iodine or Lugol's 

solution. 

Free iodine, slowly liberated from the poviodine-iodine (PVP-I) complex in solution, kills eukaryotic 

or prokaryotic cells through iodination of lipids and oxidation of cytoplasmic and membrane 

compounds. This agent exhibits a broad range of microbicidal activity against bacteria, fungi, 

protozoa, and viruses. Slow release of iodine from the PVPI complex in solution minimizes iodine 

toxicity towards mammalian cells. 

Uses 
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Wound area covered in povidone-iodine. Gauze has also been applied. 

 

 
Povidone-iodine applied to an abrasion using a cotton swab. 

Following the discovery of iodine by Bernard Courtois in 1811, it has been broadly used for 

the prevention and treatment of skin infections, and the treatment of wounds. Iodine has been 

recognized as an effective broad-spectrum bactericide, and it is also effective against yeasts, molds, 

fungi, viruses, and protozoans. Drawbacks to its use in the form of aqueous solutions include 

irritation at the site of application, toxicity and the staining of surrounding tissues. These deficiencies 

were overcome by the discovery and use of PVP-I, in which the iodine is carried in a complexed 

form and the concentration of free iodine is very low. The product thus serves as an iodophor. In 

addition, it has been demonstrated that bacteria do not develop resistance to PVP-I,
[4]

 and the 

sensitization rate to the product is only 0.7%
[5]

 Consequently, PVP-I has found broad application in 

medicine as a surgical scrub; for pre- and post-operative skin cleansing; for the treatment and 

prevention of infections in wounds, ulcers, cuts and burns; for the treatment of infections in 

decubitus ulcers and stasis ulcers; in gynecology for vaginitis associated with candidal, trichomonal 

or mixed infections. For these purposes PVP-I has been formulated at concentrations of 7.5–10.0% 

in solution, spray, surgical scrub, ointment, and swab dosage forms. It is available without a 

prescription under the generic name povidone-iodine or the brand name Betadine. 

It is used in pleurodesis (fusion of the pleura because of incessant pleural effusions). For 

this purpose, povidone-iodine is equally effective and safe as talc, and may be preferred because of 

easy availability and low cost.
[6]

 

2.5% buffered PVP-I solution can be used for prophylaxis of neonatal conjunctivitis 

(Ophthalmianeonatorum) which can lead to blindness, especially if it is caused by Neisseria 

gonorrhoeae, or Chlamydia trachomatis. PVP-I appears to be very suitable for this purpose because 

unlike other substances it is efficient also against fungi and viruses (including HIV and Herpes 

simplex).
[7]

 

PVP-I can be loaded into hydrogels (based on carboxymethyl cellulose, poly(vinyl alcohol) 

and gelatin, or on crosslinked polyacrylamide). These hydrogels can be used for wound dressing. 

The rate of release of the iodine in the PVP-I is heavily dependent on the hydrogel composition. The 

release rate increases with more CMC/PVA and decreases with more gelatin. 

PVP-I can also be used to reduce skin damage from mustard gas, although it must be 

applied immediately post-exposure to have any effect, and mustard gas exposure is usually not 

noticed until the onset of skin irritation, by which point PVP-I administration is useless. 

Nanomaterials 

Recently povidone-iodine has found application in the field of nanomaterials. A wound-

healing application has been developed which employs a mat of single wall carbon nanotubes 

(SWNTs) coated in a monolayer of povidone-iodine.
[8]

It has been previously shown that the polymer 

polyvinylpyrrolidone (PVP, povidone) can coil around individual carbon nanotubes to make them 
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water-soluble.
[9]

 This povidone-iodine coated carbon nanotube mat serves an electrically conductive 

bandage with antiseptics properties. Traditionally povidone-iodine is soaked into absorbent materials 

for application to wound sites, but this can lead to contact burns if excessive amounts of povidone-

iodine are used. Additionally, traditional methods can allow large quantities of povidone-iodine to be 

released from the bandage material upon contact with fluids at the wound site. Meanwhile, the 

carbon nanotube supported povidone-iodine is prevented from escaping from the bandage in large 

amounts, and after an initial release of excess povidone-iodine to the wound site, a secondary slow 

release of iodine from the carbon nanotube bound povidone takes place 

 

II. Patients And Methods: 
This study was carried out at al Hussein teaching hospital on 120 patients 70 female and 50 

male having un complicated hydatid cyst in the liver through 3 years and continue for fallow up to 5 

years post operatively .after we confirm diagnosis of hydatid cyst in the liver by US and C.T scan 

and to be sure that there is no any other cyst in the liver or abdominal cavity ,we take consent of 

operation from the patients after we explain to him (her) why , when, who and where we do the 

operation and the post operative complication that will be occur . 

We divided patients to 3 groups each group 40 patients randomly group A we use povadin 

iodine 10%, group B we use hypertonic solution and group C we use alcohol agents as ascolicidal 

agent.  

After patient take general anesthesia  we open the patients through sub costal incision, open 

abdomen through a layers then we reach the cyst we surround the cyst by gauze socked with povadin 

iodine 10% or socked with hypertonic or alcohol according to the type  of scolecydal agents that we 

used,we used these three agents randomly, then,  

,through 18 guage needle aspirate 20 cc from hydatid fluid and re inject 20cc from one types 

of ascolicidal agents that we used,( povadin iodine 10%, hypertonic or alcohol),we wait for 20 

minutes , then we did a small opening  in the cyst gently and aspirate the contents by sucker ,the 

cavity we obliterated by omentum. Any complicated case either infected or communicated with 

billiary tree we excluded from our study ,we take only un complicated cases. we put sub hepatic 

drained and closed the abdomen in layers, drain was removed after 24 hours in most of patients. after 

discharging the patient we start to fallow him  5years,by U/S& C,T scan checking for recurrence in 

the liver or in the abdominal cavity due to leakage of hydatid fluid.and for liver function test for  six 

months by monthly check it. 

 

III. Results: 

There is a lowers recurrent cases through 5 years fallow up with povadin iodine 10% only 5 

patients(12.5%).. but with hypertonic about 12 patients(30%) and 11patients with 

alcohole(27.5%).there is  increase in liver enzymes SGOT&SGPT in group A  8 patients  (20%) 

between 60 and 65 IU. IN GROUP B 11 patient (27.5%) and in group C 15 patients(37.5)range of 

elevation between 65—75 IU. level of total bllirobin in group A 2 patients (5%)in groupB 3patients 

(7.5%) in group C 5patients (12.5%) ,in group A there is 2 patient get sub phrenic abscess(5%) while 

in group B 3 patients(7.5%) and in group C 2 patients also (5%).   For sub hepatic abscess group A 3 

patients (7.5%) group B 6 patients(15%) and group C 4 patients (10%),for intra custicabscess group 

A 2 patients (5) group B 5 patients(12.5%) and group C 4 patients (10%)About wound infaction in 

groupA 5patients( 12.5%)while in group B 7 patients (17.5%) in group C 8patients(20%). 

 

IV. Discussion: 
Hydatid disease is a common disease especially in our country and in our city because our 

people high contact with the terminal host of this disease so surgical treatment carry high percentage 

of recurrence if  we not use a highly effective scolicidal agent. And we may convert patient who 

have single liver hydatid cyst to patient with multiple untreatable cysts due to leakage of contents of 

cyst during aspiration of fluid cyst if we not use effective scolicidal agents. So our study aim to this 

point and we do study on THREE TYPES OF SCOLICIDAL AGENTS TO see which one more 

effective against scolices and have less adverse effect .we obtain an excellent result  on its activity as 

ascolicidal agent is povadin iodine 10%, and have milder effect on surrounding structure and intra 

abdominal organs especially we use gauzes socket with povadin iodine 10% around  liver. and have 

milder effect on liver cells and less incidence for  wound infections . 

 
MALE FEMAL Patients NO. 

50 PATIENTS 
41.7% 

70 PATIENTS 

58.3% 

 

 
120 PATIENTS 
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DISTRIBUTION ACOORDING TO THE SEX OF PATIENTS 

 

 
 

Distribution of patients according to the sex 

 
Alcoholes Hypertonic solutions Povadiniodin 10% Complications 

11 patients  
27.5% 

12 patients 
30% 

5 patients 
12.5% 

Recurrent rate 

15 patients 

37.5% 

11 patient  

27.5% 

8 patients 

20% 

Increase level of SGOT 

&SGPT 

5patients (2.5—3mg 
12.5% 

3 patients (2mg) 
7.5% 

2 patients (2-3 mg) 
5% 

Increase bilirobin level 

2 patients 

5% 

3 patients 

7.5% 

2 patients 

5% 

Subphrenic abscess 

8 patients 
20% 

7patients 
17.5% 

5 patients 
12.5% 

Wound infection 

4 patients 

105 

  6 patients 3 patients   7.5%                                       15%  Subhepatic  abscess 

4 patients  10% 5 patients  12.5% 2 patients  5% Intra  cystic abscess 

 

Percentage of the complications that occur with uses of different scolicidal agents 
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Number of patients according to the  scolicydal agent 

 
 

Percentage of the complications that occur with uses of povadin iodine 10% 
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Percentage of the complications that may occur with uses of alcohol 

 
 

Percentage of complications that occure with hypertonic uses 
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:انخلاصّ  

    فٙ يغحشفٗ انحغٍٛ انحؼهًٛٙ فٙ 2006 كإٌَ انثاَٙ انٗ كإٌَ الأل 2004عُٕات 3 يشٚط خلال 120دساعّ اجشٚث ػهٗ 

فٙ قحم غفٛهٛات يشض % 10ْذفانذسعّ ْٕ يؼشفّ يذٖ قِٕ انثٕفادُٚإٚدٍٚ . عُٕات5انُاصشّٚ ٔانًحاتؼة نهًشظٗ خلال فحشِ 

ٔانكحٕلات يٍ خلال  (انًهح انؼانٙ انحشكٛض)الاكٛاط انًائٛة يقاسَّ تانًٕاد الاخشٖ انًغحؼًهّ فٙ ْزا انًٕظٕع ًْٔا انٓاٚثشجَٕك 

أ احذٖ انًادجٍٛ الاخشٍٚٛ اثُاء ػًهّٛ اصانّ انكٛظ % 10 عٙ عٙ يٍ انثٕفادُٚإٚدٍٚ  10حقٍ كٛظ انًاء انًٕجٕد تانكثذ ب

 دقٛقّ تؼذْا جحى ػًهّٛ اصانّ انكٛظ تانغحة انغٕائم ٔعحة انكٛظ ثى جحى ػًهّٛ انًحاتؼٓانًحٕاصهّ نهًشٚط نهحاكذ 20َُٔحظش نًذِ 

يٍ ػٕدِ الاكٛاط انًائٛة فٗ انكثذ أ فٙ انغلاف انحجٕٚفٙ نهثطٍ ٔكزانك انحأكذ يٍ يذٖ جأثٛش انثٕفادُٚإٚدٍٚ ٔيقاسَحّ تحاثٛشات 

جثٍٛ يٍ خلال دساعحُا تاٌ يفؼٕل .انًحهٕنٍٛ الاخشٍٚٛ ػهٗ خلاٚا انكثذ يٍ خلال فحص ٔظائف انكثذ انذٔس٘ نًذِ عحة شٕٓس

انثٕفادُٚإٚدٍٚ فؼال جذا فٙ قحم غفٛهٛات الاكٛاط انًائٛة ٔرا َغثّ قهٛهّ تؼٕدِ الاكٛاط يقاسَّ تانًحانٛم الاخشٖ ٔنّ جاثشات اقم 

كًحهٕل قاجم نطفٛهٛات الاكٛاط انًائّٛ اثُاء % 10نزا َُصح تاعحخذاو انثٕفادُٚإٚدٍٚ ,ػهٗ خلااٚا انكثذ يٍ انحهٕنٍٛ الاخشٍٚٛ  

. ػًهّٛ سفغ الاكٛاط ٔلأَّ اٚعا سخٛص ٔيحٕفش   
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