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Welcome to Split !!! 
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Welcome to Split 

 1700 years old town 

 built in & arround the Diocletian’s Palace  

 Gaius Aurelius Valerius Diocletianus Augustus  

 Roman emperor from 284 to 305 



Split today 

 Croatia - capitol city Zagreb: 692 000 inhibitants 

 

 the town of Split: ~180 000 inhibitants 

 

 Split – Dalmatia County: ~ 470 000 inhibitants 

 

 Croatia – 718 islands 
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Split – the history of obstetrics 

Banović I. Povijesni pregled razvoja Klinike za ženske bolesti i porode u Splitu. Med an 1990. 

 tombstone dedicated to midwife Elia 

Soteri found in two parts in the town of 

Solin near Split 

 first historical monument of midwifery 

and/or obstetrics in this region 

 second century BC 



Salona – 60 000 residents 
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Banović I. Povijesni pregled razvoja Klinike za ženske bolesti i porode u Splitu. Med an 1990. 

 First maternity hospital in Split was founded in 1704. 

  (Ospitale di Pietà) as part of the orphanage 

 (institution caring for abandoned children ) 

 

 Archbishop Stjepan I. Cosmi (1678.-1707.) 

 

 Mortality of children higher than 90% ...  

 ... poor hygienic conditions, unskilled staff and a lack 

 of basic supplies. 

 

Split – the history of obstetrics 



Banović I. Povijesni pregled razvoja Klinike za ženske bolesti i porode u Splitu. Med an 1990. 

 First maternity hospital in Split was founded in 1704. 

 as part of the orphanage (institution caring for 

 abandoned children ) (Ospitale di Pietà) 

 

 Archbishop Stjepan I. Cosmi (1678.-1707.) 

 

 Mortality of children higher than 90% ...  

 ... poor hygienic conditions, unskilled staff and a lack 

 of basic supplies. 

 

Split – the history of obstetrics 

In the registers of Split, deaths of children 

up to seven years until 1675. were not enrolled!! 



 Split Hospital ("Civil Hospital St. Lazarus") was established in 1794. 

 - three institutions: hospital, orphanage and maternity unit 

 

 first obstetrician in Split  prof. dr. Jakov Mirković; surgeon and 

obstetrician 

 1792. writes the first study to University of Padova (Italy) about need 

and validity of opening School of Medicine in Split. 

  Banović I. Povijesni pregled razvoja Klinike za ženske bolesti i porode u Splitu. Med an 1990. 

Split – the history of obstetrics 



Department of Obstetrics and Gynecology 

Clinical Hospital Center Split 

School of Medicine, University of Split 



The city is 1700 years old 
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~7,94% 



..., but real history starts in 1919. when dr Petar Rismondo 
came to Split to establish new gynecology department. 

(1883.-1962.) 

Dr Rismondo was the Head of the Department 
  for 33 years (from 1919. to 1952.) 



..., but real history starts in 1919 when dr Petar Rismondo 
came to Split to establish new gynecology department. 

(1883.-1962.) 

 He was working as the only MD until 1930. when ...  

Kruno Cambj  
(1902.-1963.) 

Jure Lukinović 
(1902.-1965.) 

Dr Rismondo was the Head of the Department 
  for 33 years (from 1919. to 1952.) 



 

 1871.-1873.  30 – 40 deliveries per year 

 child born out of wedlock did not receive mother's last name 

 from 1881. hospitals receive unmarried mothers, but with 

recommendation to insulate them from “legal ones” !? 

Banović I. Povijesni pregled razvoja Klinike za ženske bolesti i porode u Splitu. Med an 1990. 

Split – the history of obstetrics 



Customs about childbearing in Split  

Braica S. Mala Splitska kronologija, Etnografski muzej Split, Split 2002. 

If the birth was difficult people used to lit the canndle 

by the relief of Our Lady of Good hours 



 1945. first School of Midwfery    

 1946. Ob & Gyn Depart. and the School move to the building of the Classical High 

School just fifty meters away from the “old building” 

 Delivery room with 4 beds, Department 72 beds 

 very soon in Maternity Hospital  95% of all births 

 1951. Head of the Department  dr Lukinović 

 Head + one specialist + two residents 

 

 

 

After the Second World War... 



 1953. Department with the Midwifery school moves to the third place, just few 

houndred meters away  

 113 beds and the boarding school on the top floor 

 maternal and perinatal mortality decreased within large centers rates 

 after reconstruction: 140 beds 

 1953. Head  dr Lukinović + 3 specialists + 3 residnets 

 1956. within the Department  first counseling for pregnant women in Dalmatia 

1953.  

Banović I. Povijesni pregled razvoja Klinike za ženske bolesti i porode u Splitu. Med an 1990. 



 

 
 

24 years as the Maternity hospital 



 1977. Department moves for the fourth time to the new  building in the 

Firule region where the Clinical Hospital Center was established 

Split – the history of obstetrics 

Banović I. Povijesni pregled razvoja Klinike za ženske bolesti i porode u Splitu. Med an 1990. 



 1975. incorporated in the University program 

 In 1986. unther the arbitration of the Council constituted by the 

School of Medicine University of Zagreb, Department become Clinic 

for Obstetrics and Gynecology 

Department of Obsterics and Gynecology 

& School of Medicine University of Split 



1977. – 2010. 

33 years 







Σ (2013. god.) 

History of the Maternity Depart. (orphanage) = 309 years 

History of the institutional Meaternity Depart. = 219 years 

Department history = 94 years 

Department as the University center = 27 godina 

1. 2. 

3. 

4. 5. 



3852

5276

4909

4452

6078

5857

5105

4790

4837

4759

4674

5174

5136

4373

4261

4581

4739

5302

4564

4027
3919

4006

4267

4330

4668

4468

4991

4739
4876

3000

3500

4000

4500

5000

5500

6000

6500

19
70

.

19
71

.

19
72

.

19
73

.

19
74

.

19
75

.

19
76

.

19
77

.

19
78

.

19
79

.

19
80

.

19
81

.

19
82

.

19
83

.

19
84

.

19
85

.

19
86

.

19
87

.

19
88

.

19
89

.

19
90

.

19
91

.

19
92

.

19
93

.

19
94

.

19
95

.

19
96

.

19
97

.

19
98

.

19
99

.

20
00

.

20
01

.

20
02

.

20
03

.

20
04

.

20
05

.

20
06

.

20
07

.

20
08

.

20
09

.

20
10

.

20
11

.

No. of deliveries in Split 



Number of deliveries in Croatia 



Perinatal mortality in Split (>1000g) 
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Cesarean section rate in Split 
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Basic data: 2012. 

 No. of deliveries: 4720 

 Cesarean section rate: 20,25% 

 Breech SC: 85,2% 

 Twins SC: 71% 

 Vaginal delivery after cesarean section: 47,4% 

 Perinatal mortality (>1000g): 6,46 ‰ 

 Perinatal mortality (>500g): 7,89 ‰ 

 Maternal mortality: / 

 



Why mothers die  

worldwide / in Croatia ? 



Maternal mortality 

 death of a woman during pregnancy, labour, and delivery 

or within 42 days of termination of pregnancy 

 

 the cause could be related to, or aggravated by the 

pregnancy or its management, but not from accidental or 

incidental causes 



Maternal mortality 

 In the past, maternal mortality was expressed as 

percentage (%) or per mil. (‰) 

 

 Now in the use is maternal mortality ratio (MMR) .... 

 

 .... international definition, which denotes the number of 

indirect and direct deaths per 100.000 live births 



Maternal mortality ratio (MMR) 

 DIRECT DEATHS - Pregnancy related deaths 

 deaths resulting from obstetric complications of the pregnant 

state, from interventions, omissions, incorrect treatment or from 

a chain of events. 

 

 INDIRECT DEATHS - Pregnancy non related deaths 

 deaths resulting from previous existing diseases, or diseases 

that developed during pregnancy not due to direct obstetric 

causes, but aggravated by the physiologic effects of pregnancy. 



Maternal mortality 

 The tendency exists to include in maternal mortality 

late deaths occurring between 42 days and 1 year 

after abortion, miscarriage or delivery caused by 

direct or indirect maternal causes. 



Coincidental deaths 

 Coincidental deaths are category of maternal deaths 

from unrelated causes occurring in pregnancy or the 

puerperium. 

Coincidental deaths are not 

maternal mortality category !!! 



Maternal mortality 

 At the end of nineteenth century maternal mortality 

rate in the North Europe was 5–30‰ 

 

 In the first decades of twentieth century the rates of 

maternal mortality were still high and had been from 

5‰ to 10.0‰ 

Iregreen E. Scandinavian women during the medieval period; 

Health, chilbirth and child care. Coll Antropol 1992.  



Maternal mortality (1927 – 1929) 

 Italy 2.75‰ 

 France 2.97‰ 

 Spain 3.99‰ 

 Belgium 5.47‰ 

 England and Walles 5.86‰ 

Peller SÜ. Mûttersterblichkeit. Zentralbl Gynäkol 1931. 



Maternal mortality in West and Central 

European countries in the 20th century 



~1:200 

Maternal mortality in West and Central 

European countries in the 20th century 
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Maternal mortality in West and Central 

European countries in the 20th century 
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~1:200 ~1:1000 ~1:10000 ~1:40000 

Maternal mortality in West and Central 

European countries in the 20th century 
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 respectable fall in maternal mortality in Europe and 

USA began after 1970 

 
 Maternal mortality in USA: 
 

 1970  21.5 /100.000 

 1975  12.8 /100.000 

 after 1980 permanently below 10.0 / 100.000 

Maternal mortality 



Maternal mortality - anaesthesia  

 Introduction of regional anaesthesia techniques in 

obstetric practise as well as development of 

anaesthesia had high impact on decrease of MMR 

 

In the US anaesthesia is sixth leading cause of maternal 

death after haemorrhage, embolism, pregnancy-induced 

hypertension complications, infection and cardiomiopathy.* 

Hawkins JL et al. Anesthesia-Related Deaths during Obstetric 

Delivery in the United States: 1979–1990. Anesthesiology 1997. 



Maternal mortality 

Global (World) MMR is estimated to 400 / 100.000 (0,4%) 

 

 World: 500.000 women / year dies (MMR) nowdays  

 

 In developed countries only 6.000  the rest in non 

developed countries. 



Maternal mortality 

 In developing countries MMR is still high, 

approximately 440 /100.000 (0,44%) 

 

 

 MMR for Africa is 

 830 / 100.000 (0,82%) 
 

 

 MMR for Asia is 

   330 / 100.000 (0,33%) 

 

http://en.wikipedia.org/wiki/File:Africa_(orthographic_projection).svg


Maternal mortality estimated by 

WHO/UN (2000.) 

Berg CJ, et al. Pregnancy related mortality in the United States. Obstet Gynecol 1996. 

0,92% 

0,02% 

45x 



Maternal mortality - Croatia 



 Maternal mortality in Croatia is similar to mortality of some 

surrounding Mid-European countries. 

 

 Decreased maternal mortality is caused by better prenatal 

care, delivering in hospitals, development of 

transfusiology, introduction of antibiotic therapy and 

modern anaesthesiology. 

 

 The hospital deliveries had the highest influence on 

decrease of MMR in Croatia!!! 

Maternal mortality - Croatia 

Kopic D, et al. Why do mothers die in Croatia? Period Biol 2011.  



 In 1954 hospital deliveries were estimated to  

 32.8%, and MMR to 168/100.000 

 

 In 1961 the number of delivery in hospitals rose to  

 59.6%, resulting in three times less maternal deaths 

 51/100.000. 

Maternal mortality - Croatia 

Kopic D, et al. Why do mothers die in Croatia? Period Biol 2011.  

The hospital deliveries had the highest influence on decrease of MMR in Croatia!!! 



The causes of maternal deaths 

 The most frequent causes of direct maternal deaths 

are: haemorrhage, eclampsia-preeclampsia, infection and 

thromboembolism.  
 

 Indirect causes of maternal deaths, such as 

cardomiopathy and diabetes, are more frequent. 
 

 The hamorrhage is leading cause of maternal deaths for 

world globaly... 
 

 ... but in the developed countries it is embolism. 



The causes of maternal deaths 

  haemorrhage &  embolia in Japan 

  eclampsia et preeclampsia in UK and Japan 

  infections in Japan (and UK) 

  “other” direct causes in Croatia 

    indirect causes in UK 
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The causes of maternal deaths 

  haemorrhage &  embolia in Japan 

  eclampsia et preeclampsia in UK and Japan 

  infections in Japan (and UK) 

  “other” direct causes in Croatia 

    indirect causes in UK 

 

 



What about CS? 

 MMR during caesarean deliveries is far more higher than during 
vaginal delivery. 

 

 The main causes of maternal mortality during caesarean 
deliveries are haemorrhage, eclampsia-preeclampsia and 
thromboembolism. 

 

 At the end 19th century during caesarean deliveries the mortality 
rate was 75% & at the beginning of 20th was 7%. 

 

 At the Department of Gynecology and Obstetrics in Zagreb 
Hospital in period 1931–1945 MMR during caesarean     
deliveries was 2.35%. 



 MMR showed a decline from: 

 1979-81  4.3 / 1,000.000  

 1988–90  1.7 / 1,000.000  

 

 The calculated risk ratio between general and regional 

anaesthesia: 

 1979–81  2.3 : 1  

 1987–90 16.7:1 

What about CS? - anaesthesia 

Kuczkowski KM, et al. The difficult Airway: risk, Prophylaxis and Management. 

In: ChestnutD H (ed) Obstetric Anesthesia Principles and Practise, 2004. 

2,52 x  

7,26 x  



 of all deaths occurring during caesarean delivery: 

 49% were caused by airway difficulties! 

 

 General anaesthesia was administered to 

 67 of the 129 patients who died: 
 

 - aspiration (33%) 

 - induction/intubation problems (22%) 

 - inadequate ventilation (15%) 

 - respiratory failure (3%) 

 - cardiac arrest during anaesthesia (22%) 

 - unknown (5%) 

What about CS? - anaesthesia 

Kuczkowski KM, et al. The difficult Airway: risk, Prophylaxis and Management. 

In: ChestnutD H (ed) Obstetric Anesthesia Principles and Practise, 2004. 
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What about CS? - anaesthesia 

Drazancic A. Maternal Mortality. Gynecol Perinat 2005. 

Despite increasing C section rate in Croatia, as well as 

in Europe, the number of direct maternal deaths due to 

anaesthesia progressively decreases. 

MMR today in EU: 4,1 / 100000 



Maternal mortality in Croatia in 1994–2009 

 Maternal mortality data in Croatia is continuously reported at 

Perinatal mortality symposiums; once a year since 1991 

 Data are available within statistical reports of the Croatian 

national institute of public health. 

 

 The overall No. of deliveries was 705.537 

 vaginal: 611.653 (87%) 

 cesarean section: 93.884 (13%) 

 

 Continuous increase of operative deliveries is evident! 

 Maximal rate of SC: 2009.  18.2% 

Kopic D, et al. Why do mothers die in Croatia? Period Biol 2011.  



Maternal mortality in Croatia in 1994–2009 

 2002  17 / 100000 

 2003  12 / 100000 

 2007  14,2 / 100000 
 

 The lowest MMR (2001.) : 2.4 / 100.000 
 

 Since 2008 MMR is in decreasing trend and is similar to 

neighbouring mid-European countries. 

Kopic D, et al. Why do mothers die in Croatia? Period Biol 2011.  



Maternal mortality in Croatia in 1994–2009 

Kopic D, et al. Why do mothers die in Croatia? Period Biol 2011.  



Maternal mortality in Croatia in 1994–2009 

Kopic D, et al. Why do mothers die in Croatia? Period Biol 2011.  

X2=22.15; p<0.001 

0,07 ‰ 

0,23 ‰ 



Maternal mortality in Croatia in 1994–2009 

Kopic D, et al. Why do mothers die in Croatia? Period Biol 2011.  

X2=22.15; p<0.001 

cesarean vs. vaginal: RR 3,18; 95%CI 1,9-5,3 

0,07 ‰ 

0,23 ‰ 



Clinical diagnosis of maternal deaths 

in Croatia in period 1994–2009 

Kopic D, et al. Why do mothers die in Croatia? Period Biol 2011.  



Clinical diagnosis of maternal deaths 

in Croatia in period 1994–2009 

Kopic D, et al. Why do mothers die in Croatia? Period Biol 2011.  



Clinical diagnosis of maternal deaths 

in Croatia in period 1994–2009 

Kopic D, et al. Why do mothers die in Croatia? Period Biol 2011.  

Direct causes 

Indirect causes 



Maternal mortality in Croatia in 1994–2009 

  Anaesthesia has directly caused death in 3 cases: 
 

 

1. Malfunction of anaesthesia machine (20th week of pregnancy, 

twins, Dg: Cervical incopmetence. Op: Cervical cerclage)  
 

2. Aspiration 
 

3. Drug intoxication 

Cardiac diseases (cardiomyopathies and congenital cardiac diseases) 

were the most frequent indirect cause of maternal deaths. 



What have we learned from this data? 

  Facts: 

 Data regarding maternal death causes are similar to those in developed 

countries. 

 Higher frequency of deaths caused by thromboembolism could be 

related to increasing number of caesarean deliveries, which are 

accompanied with higher risk of thrombo-embolic events.  

 

  Actions: 

 At the Ob & Gyn Department in University Hospital Split, the Protocol for 

prevention of thrombo-embolic events in operative deliveries was 

adopted. (Initiated and written in the first vresion by dr Dragica Kopić, 

anesthesiologist) 

 Among other, and as prevention, low molecular heparin is used until the 

complete mobilisation of parturient, for at least 5 days period. 
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 Haemorrhage is the second leading cause of maternal deaths. 

 If more attention is paid to every woman with high risk of haemorrhage, a 
part of these deaths could be avoided. 

 High risk and bleeding  women should be actively managed, with team 
work consisting of obstetrician & anaesthesiologist (haematologist, 
transfusiologist and biochemist). 

 Each hospital should introduce protocol for the management of massive 
obstetric haemorrhage. 
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What have we learned from this data? 

  Facts: 

 The most common misjudgement in amount of blood loss is in obstetrics. 

 It is quite common for the junior members of the obstetric team to 
underestimate the amount of blood loss, as the parturient does not show 
signs of significant blood loss until over 1200 mL has been lost. 

 For a rapidly exsanguinating patient, a formula based transfusion 
protocol may be required, as waiting for the results of such testing is not 
practical.* 

 

  Actions: 

 As a guide, 2–4 units of fresh frozen plasma and one adult dose of 
platelets (4–6 units) should be given for every 10 red cell units 
transfused. 

 Fresh frozen plasma should be considered if the prothrombin is greater 
than 1.5 times of normal. 

 *Burtelow M, et al. Transfusion 2007. 
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What have we learned from this data? 

  Facts: 

 Thrombocytopaenia usually results from haemodilution but may 

occur due to increased consumption. 

 

  Actions: 

 Platelets are indicated if the platelet count is less than 50 x 109/L or if 

the count is less than 100 x 109/L in the presence of diffuse 

microvascular bleeding. 

 In the presence of hypofibrinogenaemia (less than 1.0 g/L), 

cryoprecipitate may be indicated 

 Important!! Fresh frosen plasma should supply enough fibrinogen to 

correct most deficiencies, but shuold be given in the dose greater 

than 15 mL/kg. 
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What we should not forget? 

 Adequate routine prenatal care and intensified care of high risk 

obstetric patient, as well as performing deliveries in hospitals is 

essential for prevention of maternal death. 

 

 Obstetric Emergencies are a shared responsibility of obstetric, 

anaesthetic, laboratory (blood bank) and »nursing« team. 

 

Team work is crucial for decreasing 

maternal deaths !!! 







.... and have a nice time in Split.  


