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Abstract
Background: Hydatid cyst (HC) is a common parasitic infection caused by the tapeworm Echinococcus granulosus which primarily affects the liver and endemic in many parts of the world.
 Objective: This study aimed to evaluate the epidemiological and radiological aspects of hydatid cyst patients in Al-Muthanna governorate, Iraq. 
Method: A prospective study of patients admitted and operated for Hydatid Cyst from 15, August, 2018, to 1, December, 2018.Hydatidosis-relevant demographic characteristics, clinical findings, investigations, surgical data were collected
 Results: Forty-six patients whose age ranged from 6 years to 78 years (mean of 36.5 years) were operated on. Females comprised 36 (78.3%) of the patients. The commonest presenting complaint was gastrointestinal related (abdominal pain was the commenest (26 patient, 56.22%). Ultrasound (US) and Computerized Tomography (CT) scan were the main imaging studies done on 46 (100%) and 41 (89.1%) patients, respectively. Cysts measuring more than 10 cm in diameter were the most common finding in both studies. Liver was the primary site involved 26 (56.22%) cases. Forty (86.96%) patients underwent deroofing, evacuation, marsupialization, and omentoplasty (DEMO). There was no perioperative death.
Conclusion: Third and Fourth decades was the most common affected age groups. HC affected female more than male, urban more than rural. Liver was the commonest affected organ. Abdominal pain was the most common presenting complaint. US and CT remain the preferred imaging. DEMO was the most common surgery.
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Introduction:
Cystic echinococcosis (CE), hydatid disease and/or hydatidosis is a parasitic infestation caused by the larval cystic stage of a small taeniid-type tapeworm called Echinococcus Granulosus that may cause illness in intermediate hosts, generally herbivorous animals and people infected accidentally. Hydatidosis is a generally chronic endemic helminthic zoonotic disease in human (1). The life cycle of this Parasite is between the usual intermediate hosts and dogs as the definitive host (2). Human is infected as an accidental intermediate host and the relevant infection is known as hydatidosis. About 70%of cysts are caught in the liver. A few ova pass through the liver parenchyma and are held up in the lung and systemic circulation. Therefore, the main affected organs are the liver and lungs (3). Human hydatidosis imposes significant impacts on public health. It continues to produce substantial morbidity and mortality as well as economic losses in communities involved (4).
Hydatidosis has a global distribution with worldwide annual incidence rate of 1–200 per 100000 (5). It is endemic in many sheep and cattle-raising geographic areas including Mediterranean countries, the Middle East, Eastern Europe and South America (6). Symptoms of hydatid disease are dependent on the site, size, and stage of development of the cyst, whether the cyst is alive or dead, and whether complicated or not. The majority of hydatidosis cases are asymptomatic at the early stages of the infection and become symptomatic suddenly when the cyst is being larger or complicated (7). The management either medical with albandazole which is the only ovicidal, larvicidal and vermicidal drug (8) or surgical by either conservative or radical surgery (which considered as the most safest and effective treatment) (9)

Imaging of Hydatid cyst
The imaging methods used for diagnosis and evaluation of the extent of HD are ultrasonography (US), computed tomography (CT scan), magnetic resonance imaging (MRI), and less commonly radiography and urography. US are screening modality of choice and are also used to monitor the efficacy of treatment. It clearly demonstrates the hydatid sand, floating membranes, daughter cysts, and vesicles inside the cyst. CT has high sensitivity and specificity for HC. CT scan is an important diagnostic modality in detecting cyst wall or septal calcification, demonstrating internal cystic structure posterior to calcification, assessing complications, depicting osseous lesions and in cases where US has limitations (obesity, excessive bowel gases, abdominal wall deformities, and previous surgery). MRI is superior for demonstrating cyst wall defect, biliary communication, and neural involvement. (10)(11)
The imaging findings depend on the organ involved, host reaction, stage of evolution, and maturity of disease. The findings can range from purely cystic lesions to solid-appearing masses. The cysts may be solitary or multiple, unilocular or multilocular, and with or without calcification. Presence of daughter vesicles and membranes within the cyst, peripheral cyst wall, or internal matrix calcification are important findings for differential diagnosis of HD. Depending on the imaging appearance the hydatid cysts are classified into four types. (11)(12)
Type I: Simple cyst with no internal architecture
Constitute the initial and active phase of hydatid cyst. The three layers are intact. The external rupture of these cysts, due to either iatrogenic or traumatic causes, can cause disseminated disease. Ultrasound (US) reveals an anechoic, well-defined cystic lesion with small echogenic foci or “falling snowflakes” consistent with hydatid sands changing with patient position (Figure 1). Computed tomography (CT) detects a water-attenuating lesion with well-defined borders. Magnetic resonance imaging (MRI) reveals a homogeneous hypointense lesion on T1-weighted images and a homogeneous hyperintense lesion on T2-weighted images. The presence of a hypointense rim at the cyst periphery has been described as a characteristic of hydatid cysts (as opposed to non-parasitic cysts), but it is non-specific. This hypointense rim may be seen in long-standing Type I cysts due to a fibrotic response of neighboring host tissue or to slight calcifications within the cyst wall.
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Figure 1: Ultrasound of the Liver show HC type I
[image: C:\Users\D.ALAA\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\IMG_20190308_160904_170.jpg]
Figure 2: CT scan (axial view) show Multiple Splenic and hepatic HC
Type II: Cyst with daughter cyst(s) and/or matrix
Represent the active phase of hydatid diseases in the parasite life cycle and in the dissemination of the hydatid disease. Although Type I HC cannot spread to host parenchyma other than by external rupture, type II HC can be spread to nearby tissue by outpouching a new cyst from main cyst cavity. Depending on the maturity and arrangement of daughter cysts within the maternal cyst, a Type II cyst can be divided into:
(1) Type IIA cyst containing multiple-rounded daughter cysts arranged at periphery with central high-density matrix (wheel spoke appearance) (Figure 3).
(2) Type IIB cyst containing large irregular daughter cysts occupying almost the entire volume of maternal cyst (rosette appearance). 
(3)Type IIC cyst appearing as relatively high-attenuation lesion containing occasional calcification and daughter cyst suggesting degrneration of old cyst.
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Figure (3): CT scan (axial view) show liver HC type IIA
Type III: Calcified cyst
Constitute the inactive or dead phase of HD. In this phase, HD cannot spread, and in the absence of mass effect or other complications, there is no need for surgery. US show strong posterior acoustic shadowing. CT scan appears as well defined hyperattenuating lesions and is the preferred imaging method to evaluate these types of HCs due to calcification. MRI shows hypointense areas (Figure 4).
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Figure (4): CT scan (axial view) show dense calcification at the wall of Hepatic HC
Type IV: Complicated hydatid cyst
The complications of HCs can be seen in all types of HCs except completely calcified Type III cysts and include internal and external rupture of HCs, secondary site involvement due to invasion of various anatomic barriers (e.g., diaphragm) and superinfection. Ruptures can be divided into three types
(1) Contained rupture, the endocyst detaches from pericyst appearing as curvilinear structure or floating membranes, this is called the (water lily sign) finding that is highly specific for HC. (Figure 5) 
(2) Communicating rupture, the cyst ruptures into the structures incorporated in the pericyst usually in biliary and bronchial radicles.
 (3)Direct rupture into peritoneal or pleural cavities or other structures is due to rupture of both the endocyst and the pericyst.
[image: C:\Users\D.ALAA\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\IMG_20190308_164428_212.jpg]
Figure (5): T2-weighted axial MRI show water-lily sign due to internal rupture of membrane 
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Figure (6): Chest X ray (a) and CT scan (b) show partially-calcified liver HC with intracystic air and right pleural effusion suggesting superinfection and rupture into the thoracic cavity
Methods and Materials:
A prospective study was performed on 46 patients who admitted to the surgical wards of  Al-Hussein teaching hospital at Samawa , AL-muthanna , Iraq from 15 , August , 2018 to 1 , December , 2018 . 
The data was collected from the inpatient at the surgical wards of the hospital. The data collected was divided into sociodemographic characters which include ( patient's age , sex , address , contact with domestic animals , family history of Hydatid cyst, mode of admission) , clinical data ( which include site of Hydatid Cyst , patient's chief complain ) , investigations done to the patients and the cyst features and the type of operation performed. 
For purpose of analysis , the age groups subdivided into (<20 Y.O , 20-29Y.O , 30-39Y.O , 40-49Y.O , 50-59Y.O , >60Y.O )  ,  site of HC also subdivided into ( hepatic Hydatid Cyst , pulmonary Hydatid Cyst , simultaneous  hepatic Hydatid Cyst and other sites , extrahepatic Hydatid Cyst ). Patient's chief complain also divided into Gastrointestinal (GIT) related (abdominal pain, nausea and vomiting), respiratory related (shortness of breath (S.O.B), cough), neurological related (headache).
We also follow the investigations done to the patients to determine the cyst features observed by imaging studies (cyst size, radiological appearance). The patients also observed intraoperatively to determine the type of surgery (deroofing of the cyst wall, evacuation of the content, marsupialization of the edge and omentoplasty (obliteration of the cavity by placing omentum) (DEMO).
The data were checked for completeness and the percentage calculated for each category.


Results:
1. Sociodemographic data
The age of the patient was ranging from 6 years to 78 years with mean age (36.5 years). The most commonly affected group was those in there third and forth decade of life, respectively. According to sex, females' patients accounted for 36 cases (78.3%) making female: male ratio 3.6:1. Majority of the patients were from urban residents (26 case 56.5%). 24(52.2%) of the patients found to have contact with domestic animals and most of the (20 cases) were females. Only 8(17.4%) found to have family history of Hydatid cyst. Most of hospital admissions were elective which account for 78.3% of the patients (Table 1).
Table 1: Sociodemographic features of the patients operated on for hydatid cyst
	Percentage
	Number
	Features

	
	
	Age

	8.7%
	4
	<20

	34.8%
	16
	20-29

	21.7%
	10
	30-39

	8.7%
	4
	40-49

	8.7%
	4
	50-59

	17.4%
	8
	>60

	
	
	Sex

	21.7%
	10
	Male

	78.3%
	36
	Female

	
	
	Contact with doges and another domestic animals

	52.5%
	24
	

	
	
	Family history of Hydatid cyst

	17.4%
	8
	

	
	
	Address

	56.5%
	26
	Urban

	43.5%
	20
	Rural

	
	
	Mode of hospital admission

	21.7%
	10
	Emergent

	78.3%
	36
	Elective

	
	
	




2. Clinical feature
The most common site for HC was the liver which account for 52.2% (24 cases) followed by lung which account for 26.1% (12 cases), simultaneous hepatic HC with other sites (include spleen, lung, peritoneum) 13.02% (6 cases) and the other sites (brain HC (2 cases) 4.34%, peritoneal HC (2 cases) 4.34%) (Table 2) (Figure 7).


Table 2: Hydatid cyst distribution by the site 
	Percentage
	Number
	Site of HC

	52.2%
	24
	Hepatic HC

	26.1%
	12
	Pulmonary HC

	13.02%
	6
	Simultaneous hepatic HC and other site

	4.34%
	2
	Brain HC

	4.34%
	2
	Peritoneal HC




Figure (7): Hydatid cyst distribution by the site
Gastrointestinal (GIT) related symptoms were the most common presenting chief complain (abdominal pain was the commonest one (26 cases) 56.52 % of the patients followed by nausea and vomiting (4 cases) 8.7% and abdominal distension (2 cases) 4.34%). pulmonary related clinical features were the second common chief complain (shortness of breath (S.O.B) (8 cases) 17.4% of the patients and cough (4 cases) 8.7% of the patients). In 4.34% (2 cases) of the patients present mainly with neurological manifestations (headache) (Table 3) (Figure 8).
Table 3: Presenting chief complain of patients operated on for Hydatid Cyst
	Percentage
	Number
	Presenting chief complain

	
	
	GIT related

	56.22%
	26
	Abdominal pain

	8.7%
	4
	Nausea and vomiting

	4.34%
	2
	Abdominal distension

	
	
	Pulmonary related

	17.4%
	8
	S.O.B

	8.7%
	4
	Cough

	
	
	Neurological related

	4.34%
	2
	Headache
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Figure 8: Presenting chief complain of patients operated on for Hydatid Cyst
3. Investigations:
Complete Blood Count (CBC) was done to all patients preoperatively as a part of routine preoperative investigations but in only 8 patients 17.4% found to have leukocytosis. Liver function test (LFT) was normal except 2 patients who have elevated in total serum bilirubin.
US was the main Imaging study performed in all patients preoperatively followed by CT scan which is the second common imaging modality done in all patients except 5 of them (10.87%). Cysts measuring more than 10cm in size were the most common finding in imaging studies (52.2%) of the patients. In both imaging modalities, unilocular cyst was the most common radiological appearance found in (39.13%) of the patients (Table 4).
Chest x ray is another imaging modality done to all patients as a part of preoperative investigations but it has a diagnostic significance for pulmonary HC diagnosis in 14 cases (30.34%).






Table 4: Radiological features of Hydatid Cyst
	Percentage
	Number
	Cyst size

	8.7%
	4
	<5 cm

	39.1%
	18
	5_10 cm

	52.2%
	24
	>10cm

	
	
	

	
	
	Cyst radiological appearance

	43.5%
	20
	Unilocular cyst

	30.43%
	14
	Multilocular cyst

	4.34%
	2
	Calcified
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Figure 9: Chest X ray (frontal view )  shows  right and left middle zones round opacities (HC).
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Figure 10: Abdominal Ultrasound show multiple hepatic HC.
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Figure 11: CT scan of abdomen (axial view) shows multiple hepatic HC.

[image: C:\Users\D.ALAA\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\IMG_20190306_023636_438.jpg]
Figure 12: CT scan of abdomen (axial view) shows hepatic HC.


4. Surgical approach
Preoperative drug prophylaxis with albendazole was given to 32 (69.6%) patients for at least 3 days prior to surgery. 
Among 46 patients, 4 patients found to have moderate to sever adhesion between the cyst and the surrounding structures, and 6 patients had infected cysts with frank pus in the cavity.
The most common incision was right subcostal followed by a long midline incision. Deroofing, evacuation, marsupialization and omentoplasty (DEMO) was the commonest surgical technique done in 40 patients (86.96%). Only 4 patients (8.7%) underwent pericystectomy. Splenectomy is performed for 2 patients who have splenic HC (4.34%) (Table 5) (Figure 13).
Table 6: Type of the surgery done to patients with HC.
	Percentage
	Number
	Surgery

	86.96%
	40
	DEMO

	8.7%
	4
	Pericystectomy

	4.34%
	2
	Splenectomy





Figure 13: Type of the surgery done to patients with HC.



Discussion:
We found that H C infestation was shown to be a common disease that can affect all age groups but the highest prevalence was reported in third and fourth decades of life and this is consistent with N. Kebede et al. (13) and Rihani HR et al. (14) and this result may be because the cyst grow slowly so the symptoms take many years to appear.
Our finding showed there is a female preponderance for HC which account for 78.3 % of cases like shown in Budke CM et al. (15), D.Ghartimagar et al.(16) and Ghabouli Mehrabani N. et al. (17).
The females found to be more prone for the disease because of more responsibility for contact and cleaning of domestic animals and their sites in addition to pica of pregnancy.
The prevalence of HC was higher between urban residents (56.5% of the patients) than those who living in rural areas. This paradoxical finding like shown in Ahmadi NA et al. (18) may be related to population migration from rural to urban areas. 
Eight out of 46 patients (17.4%) were found to have family history of HC that may indicate poor family hygiene. 
According to imaging studies and intraoperative finding the liver was the most common site of hydatid cyst followed by the lung, which consistent with Tuxun T. et al. (19) because the larva of E.granulosus will migrate through the intestinal wall into the portal system and most of embryos lodge in the liver, in some patients. It may pass through the liver and enter the right side of the heart into the lung or in fewer patients enter the systemic circulation to enter other body organs and because of that, the GIT related symptoms was the commonest chief complain by the patient and the Abdominal pain was the commonest GIT symptom reported in more than the half of the patients (56.22%) like N. A. Ahmadi et al. (7) which may be due to mass effect of the cyst and the stretching of liver capsule.
Respiratory related symptoms was the second common chief complain (include shortness of breath (S.O.B) and cough) which seen in 26.1% of the patients  like Parisa I. P. et al. (20) that occur due to mechanical compression produce by the cyst or its complications such as rupture or infection.
Preoperative diagnosis of HC mainly depend on radiological imaging studies US and CT scan which were very good in identifying the site, size and cyst nature like J. Wuestenberg et al. (9). The use of US was more than CT scan this may be because the ultrasound is no ionizing radiation exposure, cheaper, more available, quicker and easy to perform. Usually CT is indicated in cases where ultrasound isn't adequate and inconclusive like concluded by Marrone G. et al. (21). By both US and CT, more than 10 cm cyst diameter is the commonest finding seen in about half of the patients while only 4 out of 46 patients have cystic diameter less than 5 cm. this finding can be explain by that small cyst usually asymptomatic and can be detected either during routine examination or if complications such as rupture or superimposed cystic infection occur and this consistent with polat P. et al. (8) and Jamshidi M. (22).
Anti- parasitic agents include albandazole were used for about 69.6% of the patients. Appropriate medical therapy before and after the surgery lead to fewer relapses and this consistent with Marrone G. et al. (21) and we have some studies have shown zero recurrence rates in patients treated with albendazole pre and post operatively like in Shams-UI-Bari SHA et al. (23).
Most of hospital admission of hydatid cyst was elective and only 10 patients admitted emergently and this is consistent with Engida A. et al. (24).
The surgical procedure performed was ranged from DEMO to pericystectomy to whole organ removed but the commonest was deroofing with evacuation (DEMO) which done in 86.69% of the patients. This variation may be related to nature of the cyst (if it's intra parenchymal liver cyst or adhesion with surrounding structures) where the resection in such situations can result in unnecessary higher surgical complications rates and this consistent with Engida A. et al. (24).
Our study had some limitations. There is no follow up to the patients postoperatively to identify if there are any complications or recurrence of the hydatid cyst. Small number of patients due to limited time.

Conclusions:
Hydatid cyst is common in the third and forth decades of life, in female more than the male and in urban residents more than those living in rural areas. Liver is the most common organ involved. GIT related manifestations are the most common presenting chief complain, especially abdominal pain. Ultrasound is a very good noninvasive and cheap imaging modality for patients suspected to have. DEMO is a relatively technically simple surgery which has excellent patient outcome.


















References:
1. Kohansal MH, Nourian A, Bafandeh S. Human Cystic Echinococcosis in Zanjan Area, Northwest Iran: A Retrospective Hospital Based Survey between 2007 and 2013. Iran J Public Health. 2015; 44(9):1277–82

2. Sharma M, Sehgal R, Fomda BA, Malhotra A, Malla N. Molecular characterization of Echinococcus granulosus cysts in north Indian patients: identification of G1, G3, G5 and G6 genotypes. PLoS Negl Trop Dis. 2013; 7(6):e2262

3. Hong ST, Jin Y, Anvarov K, et al. Infection status of hydatid cysts in humans and sheep in Uzbekistan. Korean J Parasitol. 2013;51(3):383–5

4. McManus DP, Gray DJ, Zhang W, Yang Y. Diagnosis, treatment, and management of echinococcosis. BMJ. 2012; 344:e3866

5. Nunnari G, Pinzone MR, Gruttadauria S, Celesia BM, et al. Hepatic echinococcosis: Clinical and therapeutic aspects. World J Gastroenterol. 2012; 18(13):1448–58

6. Martel G, Ismail S, Bégin A, Vandenbroucke-Menu F, Lapointe R. Surgical management of symptomatic hydatid liver disease: experience from a Western centre. Can J Surg. 2014; 57(5): 320–6

7. N. A. Ahmadi and F. Bodi, “Clinical presentation, localization and morphology of hepato-pulmonary hydatid cysts in patients operated in Tehran,” World Applied Sciences Journal, vol. 12, no. 9, pp. 1544–1548, 2011
8.  F. Argaw, E. Abebe, and A. Tsehay, “Primary chest wall hydatid cyst, case report & review of literature,” Annals of Clinical Case Reports, vol. 2, article 1245, 2017.
9. Bildik N, Cevik A, Altintaş M, Ekinci H, Canberk M, Gülmen M. Efficacy of preoperative albendazole use according to months in hydatid cyst of the liver. J Clin Gastroenterol. 2007;41:312–316.

10. Gharbi HA, Hassine W, Brauner MW, Dupuch K. Ultrasound examination of the hydatid liver. Radiology. 1981;139:459-63.

11. Marrone G, Crino' F, Caruso S, mamone G, Carollo V, Millazzo M, et al. Multidisciplinary imaging of liver hydatidosis. World J Gasrtoenterol. 2012; 18:1438-47.

12. Precetti S, Gandon Y, Vilgrain V. Imaging of cystic liver diseases. J Radiol. 2007;88:1061-72. 

13. N. Kebede, A. Mitiku, and G. Tilahun, “Retrospective survey of human hydatidosis in Bahir Dar, north-western Ethiopia,” Eastern Mediterranean Health Journal, vol. 16, no. 9, pp. 937–941, 2010
14. Rihani HR, Nabulsi B, Yiadat AA, Al-Jareh BR. Laparoscopic approach to liver hydatid cyst. Is it safe. JRMS. 2005;12(2):69-71.
15. Budke CM, Carabin H, Ndimubanzi PC, Nguyen H, et al. A systematic review of the literature on cystic echinococcosis frequency worldwide and its associated clinical manifestations. Am J Trop Med Hyg. 2013; 88(6):1011–27.
16. D. Ghartimagar, A. Ghosh, M. K. Shrestha, O. P. Talwar, and Sathian B., “A 14 years hospital based study on clinical and morphological spectrum of hydatid disease,” Journal of Nepal Medical Association, vol. 52, no. 190, pp. 349–353, 2013.
17. Ghabouli  Mehrabani  N, Kousha A, Khalili M, Mahami Oskouel M, et al. Hyatid Cyst Surgeries in Patients Referred to Hospitals in East Azerbaijan Province during 2009-2011. Iran J Parasitol. 2014;9(2):233-8.
18. Ahmadi NA, Badi F. Human hydatidosis in Tehran, Iran: a retrospective epidemiological study of surgical cases between 1999 and 2009 at two university medical centers. Trop Biomed. 2011; 28(2):450–6.
19.Tuxun T, Zhang JH, Zhao JM, et al.World review of laparoscopic treatment of liver cystic echinococcosis--914 patients. Int J Infect Dis. 2014;24:43–50
20. Parisa Islam Parkoohi, Marjan Jahani, Fatemeh Hosseinzadeh, et al. Epidemiology and Clinical Features of Hydatid Cyst in Northern Iran from 2005 to 2015. Iran J parasitol. 2018 Apr-jun; 13(2): 310-316.
21. Marrone G., Crino F., Caruso S., et al. Multidisciplinary imaging of liver hydatidosis. World Journal of Gastroenterology. 2012;18(13):1438–1447. doi: 10.3748/wjg.v18.i13.1438.
22. Jamshidi M, Mohraz M, Zangeneh M, Jamshidi A. The effect of combination therapy with albendazole and praziquantel on hydatid cyst treatment. Parasitol Res. 2008; 103(1): 195-9.
23. Shams-Ul-Bari SHA, Malik AA, Khaja AR, Dass TA, Naikoo ZA. Role of albendazole in the management of hydatid cyst liver. Saudi J Gastroenterol Official J Saudi Gastroenterol Assoc. 2011;17(5):343.
24. Engida Abebe, Temesgen Kassa, and Ayelign Tsehay. Intra-Abdominal Hydatid Cyst: Sociodemographics, Clinical Profiles, and Outcomes of Patients Operated on at a Tertiary Hospital in Addis Ababa, Ethiopia. J Parasitol Res. 2017; 2017: 4837234






Series 1	liver HC	 Pulmonary HC	liver and other site HC	Brain HC 	Peritoneal HC	52.2	26.1	13.02	4.34	4.34	Series 1	Abdominal pain	Nausea and Vomiting	Abdominal distension	S.O.B	Cough	Headache 	56.22	8.6999999999999993	4.34	17.399999999999999	8.6999999999999993	4.34	Series 1	DEMO	Pericystectomy 	Splenectomy	86.96	8.6999999999999993	4.34	

	21
	



image2.jpeg
ER HED CTR a, e

B 82 IIR:





image3.jpeg




image4.jpeg




image5.jpeg




image6.jpeg




image7.jpeg




image8.png




image9.jpeg
A o P; Tib 0.5
) 4:59:03 4.9¢m
VSX001950 18 09 21 13 21.09.2018 M 1.0 14

g

P s10

‘ 1D 8.05cm

e





image10.jpeg
A AT b 'y ' IVopiidal-
i e e e LA N Ve T YWT D, 1 9.0 £3Y SOMATOM Definition AS

/1991, F
]

2018

1 -

10cn

)&/ FpR 115
5

W 315
1]




image11.jpeg
09/1991, F

y1
/2018
255 »
A

/ p0.6/ FpR 11.5
95 "





image1.png




