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Uteroplacental Unit Disorders 
and Perinatal Outcomes  

in Pregnancies Complicated  
by Diabetes and Obesity

Abstract

Objective. To assess the uteroplacental alterations and maternofetal outcomes in pregnancies complicated 
by diabetes (gestational, type 1 or type 2) and / or maternal obesity. Method. The retrospective study on a 
representative sample of 14,400 births in a period of six years (2003-2008) examined all cases with diabe-
tes - 153 (1.06%) cases and 225 controls. The main outcomes assessed were gestational age, birth weight, 
Apgar score and maternal and neonatal morbidity. A second analysis on 148 livebirths was done to identify 
microscopic placental alterations in diabetic and obese patients. Results. There was a particular dispersion 
of types of diabetes in pregnancy: gestational diabetes 52%, type 1 DM -40% and type 2 diabetes - about 
7%. Diabetic women presented an increased age at birth and a significantly higher prepregnancy weight 
(p <0.01), the blood pressure, it is statistically higher, and caesarean section rate is much higher. Neonate’s 
birthweight is significantly higher, and the Apgar score is lower than control. In obese patients was noted 
an increased maternal age and value of BP compared to control. Association of obesity increases the risk for 
hypertension, diabetes, overweight load, lower gestational age at birth, macrosomia, and lower Apgar score. 
Analysis of placenta showed a variety of macroscopic aspects - edema, congestion, and fibrinoid deposits 
calcification, characteristic but nonspecific for pregnancy with diabetes. Conclusions. These data confirm 
the higher incidence of neonatal morbidity by increased risk of metabolic, respiratory, hematological compli-
cations as well as fetal trauma, complications of intrauterine growth anomalies. This study confirms the role 
of uteroplacental histological abnormalities in diabetic pregnancies.
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Introduction
Gestational diabetes is a metabolic disorder 

-
-

. 
-

population or ethnic group. It reflects the frequency of 
.

It is difficult to compare the frequency of gestational 
diabetes among different populations. 

The pregnancy complicated by diabetes is a high risk 
pregnancy, with a higher incidence of obstetrical com-
plications, of the recurrence of gestational diabetes and 

In addition, prepregnancy obesity, as an essential com-
-

sociated with multiple complications during pregnancy, 
at birth, and also later in life. 

Maternal diabetes complicates pregnancy by complex 

-
striction which can alter the normal course of neonatal 

altering the function of uteroplacental unit through 

placenta being the source of oxygen and nutrients, can 
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 and the in-
sulin has been demonstrated as being a modulator of 

. Patients with gestational di-
-

cretion and a marked insulin resistance compared with 
patients with normal insulin tolerance . 

Endothelial dysfunction of decidual capillary network 
associated with insulin resistance includes a decreased 

.
In diabetes pregnancy early endothelial cell function 

-
-

and in these conditions the placenta can no longer res-
pond properly to altered blood flow conditions .

-
bute to an increased risk of diabetes complications of 
pregnancy such as pregnancy-induced hypertension, 
preeclampsia, intrauterine growth restriction, and in 

-
citio-trophoblast and cyto-trophoblastic alterations 

status .
Placenta of patients with uncomplicated diabetes 

is ge nerally larger, immature choryoangiotic, highly 
-

tal abnormalities in diabetes and hypertension tasks 
compared to cases with hypertension only. Instead, 

funisitis .
-

tion may explain this increased risk, recent data from 

inflammatory response mediators, and of the cytokines 
in the pathogenesis of mechanisms of glucose intole-
rance in diabetes mellitus .

maternal fetal results in pregnancies complicated by 
diabetes and obesity as key elements of the metabolic 
syndrome. 

Utero-placental compartment was also studied and 
the role of placental abnormalities in relation to birth 
outcomes in the context of metabolic syndrome. 

Method

-

diabetes during pregnancy. Control group included 

pregestational weight, weight gain and blood pressure. 
The main outcomes assessed gestational age, birth wei-
ght, Apgar score and maternal and neonatal morbidity. 

Inclusion criteria: single pregnancy, gestational or 

Exclusion criteria: inflammatory diseases, systemic 
lupus and other immunological diseases, benign tu-
moral pathology, malignancy, alcohol abuse, smoking, 
drug use and other inflammatory diseases that may 

-
toid arthritis. 

Statistical analysis included Student t-test for ordinal 

Results 
Data analysis showed a predominance of gestatio-

compared with literature data from the U.S. This is 
probably a particular distribution for our country and 

showed that gestational age at birth of cases with dia-
betes is significantly lower compared to control. 

Also, there is a strong association between obesity 
and diabetes as an essential component of the meta-

pressure in cases associated with obesity alone or with 
diabetes.

Rank parity and age at birth was significantly higher 

more frequent association of comorbidities and the in-
fluence of nutritional and metabolic imbalance expre-
ssed by obesity or metabolic syndrome, which occur or 

significantly higher in the group with diabetes alone or 

-
siderably higher in the group with obesity or diabetes 
and obesity, probably due to fetal macrosomia and la-

-
res of diabetic pregnancies and is seen with increased 
frequency in the group with both diabetes and diabe-
tes associated with obesity.

Respiratory distress syndrome is a group with incre-
ased frequency in diabetes associated with obesity, su-
ggesting the role of associated pathology in this group 
that can influence birth outcomes.

and congenital anomalies did not differ significantly, 
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General and demographic characteristics  Table 1

Analysis of study group according to diabetes type, neonate sex and presentationTable 2

  Media Minimum Maxim um Std. dev.

Age 28.39 17 43 5.040 

Rang gesta 2.93 1 14 2.141 

Parity 1.48 1 8 0.812 

Abortions 1.45 0 11 1.742 

Gestational age 37.93 28 42 2.408 

Prepregnancy weight 63.58 42 110 12.672 

Weight gain 16.26 2 37 6.31 

Prepregnancy BMI 23.03 14.7 43.0 4.84 

Term BMI 28.25 17 51.7 5.47 

Systolic AP 121.84 90 200 15.630 

Dyastolic AP 70.93 50 120 10.025 

Mean AP 87.97 63 147 10.955 

Apgar 8.07 0 10 1.923 

Newborn weight 3315.42 1200 5250 679.936 

Cases Percent %

Diabet es 153 40.5

Diabetes                                                                     Type 1 62 16.4

                                                                                      Type 2 11 2.9

                                                                                          GDM 80 21.2

Sex                                                                                   Male 216 57.1

                                                                                    Female 162 42.9

Presentation                                                             cranial 367 97.1

                                                                                       pelvic 11 2.9
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Neonatal patologyTable 4

Maternal morbidityTable 5

Cases Percent %

Cranial hematoma 30 7.9

Hypocalcemia 212 56.1

Neonatal Icter 69 18.3

Clavicule fracture 3 0.8

Shoulder distocy 3 0.8

SDRA 36 9.5

Neurologic syndrome 20 5.3

Urogenital malformations 10 2.6

Cases Percent %

Vaginal/cervical lacerations 49 13

Cesarean section 126 33.3 

Placental findings 

          Calcifications 118 31.2

                         Focal infarctisations 35 9.3

               Meconial stain 21 5.6

Others 64 16.9

Diabetes distributionTable 3

GDM 
Type 1 

DM 
Type 2 

DM 
Total 

No. cases 80 62 11 153 

Percent % 52.28 40.52 7.18 100 
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 Statistical analysis of investigational group according to general characteristics and main 
perinatal outcomes

Table 6

Control
N = 225

Obesity alone
N = 10

Diabetes alone
N = 153

Diabetes & obesity
N = 21

Age 27.66 ± 4.5 
31.10 ± 3.9 

p=0.01
28.4 ± 5.2 NS

34.57 ± 4.8 
p<0.001

Gesta 2.87 ± 1.86 3.2 ± 1.8 NS 2.86 ± 2.46 NS 3.81 ± 2.63 NS

Para 1.42 ± 0.62 1.6 ± 0.69 NS 1.42 ± 0.76 NS
2.29 ± 1.87 
p=0.049

Abortions 1.44 ± 1.56 1.6 ± 1.7 NS 1.44 ± 2 NS 1.52 ± 1.88 NS

Gestational age 38.55 ± 2 38.9 ± 1.6 NS
36.97 ± 2.6 
p<0.001

37.19 ± 2.87 
p=0.005

Prepregnancy weight 58.94 ± 8.17 
94.5 ± 11 
p<0.001

64.55 ± 10.4 
p<0.001

90.29 ± 9.12 
p<0.001

Prepregnancy BMI 21.39 ± 3.56
33.29 ± 3.73 

p<0.001
23.21 ± 3.64 

p<0.001
33.77 ± 3.20 

p<0.001

Weight gain 17.52 ± 6.43 16.5 ± 6.65 NS
14.98 ± 5.24 

p<0.001
11.33 ± 7.48 

p<0.001

Systolic AP 118.6 ± 11.13 
130.5 ± 15 
p=0.001

123.56 ± 18 
p=0.005

140 ± 22 
p<0.001

Dyastolic AP 70.52 ± 7.58 
75.5 ± 10 
p=0.047

69.51 ± 11 NS
81.9 ± 13.6 
p<0.001

Mean AP 86.61 ± 7.36 
93.9 ± 10.56 

p=0.003
87.6 ± 13 NS

101.33 ± 15 
p<0.001

Apgar 8.35 ± 1.54 8.6 ± 0.51 NS
7.79 ± 2.1 
p=0.008

6.67 ± 3.41 
p=0.036

Birthweight 3224 ± 572.7 3224 ± 572.7 NS
3433 ± 793 

p=0.023
3606.19 ± 827 

p=0.05

Cesarean 19% 10% NS
57% 

p<0,05
48% 

p<0.05
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To assess the disturbances occurring in uteroplacental 

m

pathology at birth.
In all these cases histopathological aspects of the pla-

-
croscopic aspects - edema, congestion, calcification or 
fibrinoid deposits.

Optical microscopy showed in most cases a combina-
-

-

two histopathological alterations was recorded as po-

Placenta of patients with diabetes has been the sub-

.
There is a growing trend in the percentage of placen-

tal histological abnormalities in pregnancies associated 
with obesity or diabetes and obesity compared to con-
trol.

-

normal aspect of morphological maturity in relation to 

as a result of gestational age, without a characteristic 
-

maturity. Villous edema is common, particularly with a 
lower degree of swelling.

-
-

ber of syncytial deposits. Cytotrophoblastic cells are 
numerous and prominent, while the basal membrane 
shows a moderate degree of diffuse thickening. 

-
-

An important feature is the presence of large num-
-

stem arteries, often with a pronounced aspect of le-
sions is found in approximately one quarter of cases, 

be considered as a manifestation of classic diabetic 
angiopathy.

Discussions 
Data analysis confirms the results of other studies 

in which pregnancies associated with diabetes are at 
increased risk of maternal and fetal morbidity, a high 
index of macrosomia, fetal trauma, of dystocia, but 
biological and neonatal disorders - hypocalcemia, 
hyperbilirubinemia, hypoglycemia, syndrome respi-
ratory distress syndrome, neurological or congenital 
anomalies.

-

Neonatal morbitity Table 7

%
Control
N = 225

Obesity alone
N = 10

Diabetes
N = 153

Diabetes & obesity
N = 21

Cranian  hematoma 15 30* 10 19

Hipocalcaemia 47 40 71* 62*

Neonatal jaundisse  20 30 16 14

Clavicle fracture 7 0 6 5

ARDS 9 10 9 14*

Neurologic Sd 6 0 6 0

Congenital abnormalities urogenital 3 0 2 0

*= statistical signifficant p<0.05

Control
(n = 43)

Obesity alone
(n = 82)

Diabetes alone
(n = 7)

Diabetes & obesity
(n = 16)

Abnormal findings % 37 63  14   50  

Morphological placental disordersTable 8
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in the study population compared with literature 
data. 

Histopathological analysis of the placental alterati-
ons confirmed literature data, as described a complex 
of anomalies. 

Diabetic placenta typically presents an increased 

significantly decreased - morphological changes that 
were considered to facilitate the transfer of oxygen 
through the placenta . Increase in diabetic placen-

-
gitudinal capillary growth .

Ultrastructural alterations 
There are contradictory results with electron micro-

scopy studies conducted so far from those recorded in 
optical microscopy .

Aspects of electron-microscopy showed mainly an 
increase of number of cytotrophoblastic cells, parti-
cularly of intermediate type with frequent mitoses, 
small diffuse foci of syncytial necrosis, an increa-

Golgi corpuscles in syncitiotrophoblast and a thick-
ening of the trophoblastic basal membrane. Picno-

-
cy and the rough endoplasmic reticulum is dilated. 

-
sented an increased density in the free surface of 
syncitiotrophoblast .

The relationship of placental abnormalities 
and the metabolic control 

Placental changes apparently are not related to the 

metabolic control .
There has been demonstrated so far no influence 

of metabolic control on placental alterations . The 
literature data has not found until now significant 
differences between groups of placental histological 
alterations with a good periconceptional control of 
diabetes than those without control. Similar changes 
were found, the same alterations both in insulin ti-

Pathogenesis of placental deterioration 
Although the spectrum of abnormalities together 

-
malies found in the placenta of diabetic patients is not 
specific in any way to diabetes.

Placental alterations are not different in macrosomic 
fetuses than those with normal weight in patients with 
diabetes .

It was suggested that the placenta undergoes hypo-
xic alterations in maternal diabetes either as a result of 
a reduced uteroplacental blood flow, either due to a de-

.
Syncytial necrosis seems not to be the result of utero-

placental ischemia because decidual maternal arteries 
are morphologically normal in diabetic pregnancies, 

-
firmed this. 

Another explanation for the placental focal necrosis 
, knowing the role on the pa-

thogenesis of diabetic complications in both in adults 
and during pregnancy. 

-
abetic placenta seems to be mainly the result of lack of 
cytotrophoblastic regression, which is one of the featu-

The cytotrophoblastic hyperplasia aspects obser-
-

to syncytial necrosis, being a phenomenon of repair 
of damaged syncitiotrophoblast where cytotropho-
blastic cells plays the role of stem cells for syncitio-
trophoblast.

Functional significance  
of placental deterioration 

Until now was not demonstrated an alteration of pla-
cental transfer function, morphological markers of tro-

rough endoplasmic reticulum and increased secretory 

shows a placental transfer function at least maintained 
or often increased. 

That children of mothers with diabetes generally 
-

mulating influences of fetal hyperinsulinaemia and of 

placental dysfunction.

Long-term effects of diabetes 
The importance of systematic screening for dia-

betes is that mothers who had gestational diabetes 

-
lic syndrome. This syndrome is commonly associated 

-
ons later in life. And the baby of diabetic mothers as 

-
se relationship between birth weight and adult CVD 
mortality.

Is demonstrated in children of mothers with diabe-
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and adiposity in childhood is strongly correlated with 

Conclusions 
Diabetes and obesity during pregnancy are strongly 

correlated with important maternofetal complications.
The short term complications there is a high risk for 

perinatal mortality, metabolic, respiratory and hemato-
logical complications, fetal trauma at birth, as well as 
intrauterine growth disorders, an increased cesarean 
index, and a lower Apgar score.

Although uteroplacental unit disorder plays a key 
role in diabetic pregnancies, and taken together, the 

spectrum of abnormalities suggest a characteristic pat-

specific to diabetes.

-
dothelial factors VEGF and their receptor expression, 

-
betic pregnancies.

allow identification of pregnancies with diabetes, the 
-


