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Abstract
This was descriptive cross sectional study conducted in Alsoudi
hospital , in the period from December 2016 to April 2017. The aim of
this study is to assess the amniotic fluid in type 1&2 diabetic pregnant
women in the Khartoum state to see the effect of diabetes on the amniotic
fluid volume and its effect on the fetus. This study included 100 type1&2
diabetic pregnant women in the third trimesters of pregnancy and
measuring the amniotic fluid volume by using Single Deepest Pocket
(SDP) and AFI (4 Pockets). The used ultrasound device was Mindray,
Sonoscape and

ALPINON(E-CUBE).

The study found

that the mean single deep pocket

and four pocket

8.1+_3.45 and 17.52+_6.25 respectively, the mean volume for type (1)
8.007+_3.58 and 17.16+_6.34 for single and four pocket respectively ,
for type (2) 8.302+_3.27, 18.13+_6.12 for single and four pocket , for
control the mean volume for single and four pocket 7.37+_2.28 ,
16.25+_5.50 respectively and for uncontrolled diabetic mellitus were
10.60+_4.22 for single pocket and 21.76+_6.84 for four pocket
measurement.

The study found also 45% of diabetic patients had

polyhydramnious while 3 had oligohydramnious , 28% had debris.In
control diabetic mellitus 33.8% had polyhydramnious , 1.3%had
oligohydramnious . in uncontrolled 82.6%
oligohydramnious. In type 1

polyhydramnious, 8.7% had

27 pt had polyhydromnios ,2

oligohydromnios and in type 2 18 pt had polyhydromnios

and one had

oligohydromnios .
The study founded that The common type of diabetic in Sudanese
pregnant women is type 1(63%) and recommended that any diabetic

VI

pregnant lady should be assess by U/S several scans during third trimester
to evaluate amniotic fluid volume and consistency.
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ﻣﻠﺧص اﻟﺑﺣث

ھﺬه اﻟﺪراﺳﺔ وﺻﻔﯿﺔ ﻣﻘﻄﻌﯿﺔ أﺟﺮﯾﺖ ﻓﻰ اﻟﻔﺘﺮه ﻣﻦ دﯾﺴﻤﺒﺮ  2016اﻟﻰ أﺑﺮﯾﻞ  2017ﻓﻰ
اﻟﻤﺴﺘﺸﻔﻰ اﻟﺴﻌﻮدي  .اﻟﮭﺪف ﻣﻦ ھﺬه اﻟﺪراﺳﮫ ﺗﻘﯿﯿﻢ اﻟﺴﺎﺋﻞ اﻻﻣﯿﻨﻲ ﻟﻠﻨﺴﺎء اﻟﺤﻮاﻣﻞ اﻟﻤﺼﺎﺑﺎت
ﺑﻤﺮض اﻟﺴﻜﺮى اﻟﻨﻮع اﻻول واﻟﺜﺎﻧﻲ ﻓﻰ وﻻﯾﺔ اﻟﺨﺮطﻮم وﻟﻤﻌﺮﻓﺔ ﺗﺄﺛﯿﺮ ﻣﺮض اﻟﺴﻜﺮى ﻋﻠﻰ
ﺣﺠﻢ اﻟﺴﺎﺋﻞ اﻻﻣﯿﻨﻰ وﻋﻠﻰ اﻟﺠﻨﯿﻦ.
اﻟﺪراﺳﺔ اﺟﺮﯾﺖ ﻋﻠﻰ ﻣﺌﺔ اﻣﺮأة ﺣﺎﻣﻞ ﻣﺼﺎﺑﮫ ﺑﻤﺮض اﻟﺴﻜﺮي اﻟﻨﻮع اﻻول واﻟﺜﺎﻧﻰ ﻓﻰ
اﻟﻔﺘﺮة اﻟﺜﺎﻟﺜﺔ ﻣﻦ اﻟﺤﻤﻞ ,وﺗﻢ ﻗﯿﺎس ﺣﺠﻢ اﻟﺴﺎﺋﻞ اﻻﻣﯿﻨﻲ ﺑﻘﯿﺎس ﺟﯿﺐ اﻣﻮﻧﯿﺘﻚ واﺣﺪ او ﻣﺘﻮﺳﻂ
اﻟﺠﯿﻮب اﻻﻣﯿﻨﯿﺔ )ارﺑﻌﺔ ﺟﯿﻮب ( .اﻟﺠﮭﺎز اﻟﻤﺴﺘﺨﺪم ھﻮ ﻣﯿﻨﺪرى  ,ﺳﻮﻧﻮﺳﻜﺎﯾﺐ و أﻟﺒﯿﻨﯿﻮن)إي -
ﻛﯿﻮب(.
اﻟﺪراﺳﺔ وﺟﺪت ان ﻣﺘﻮﺳﻂ اﻋﻤﻖ ﺟﯿﺐ وارﺑﻌﺔ ﺟﯿﻮب 3.45_+8.1

6.25_+17.52 ,

ﻋﻠﻰ اﻟﺘﻮاﻟﻰ  ,ﻣﺘﻮﺳﻂ اﻟﺤﺠﻢ ﻟﻠﻨﻮع اﻻول  6.34_+17.16 , 3.58_+8.007ﻟﻠﺠﯿﺐ اﻟﻮاﺣﺪ
واﻻرﺑﻌﺔ ﺟﯿﻮب ﻋﻠﻰ اﻟﺘﻮاﻟﻰ  ,ﻟﻠﻨﻮع اﻟﺜﺎﻧﻰ  6.12_+18.13 ,3.27_+8.302ﻟﻠﺠﯿﺐ اﻟﻮاﺣﺪ
واﻻرﺑﻌﺔ ﺟﯿﻮب  ,وﻟﻤﺮض اﻟﺴﻜﺮى اﻟﻤﺘﺤﻜﻢ ﺑﮫ ﻣﺘﻮﺳﻂ ﺣﺠﻢ اﻟﺠﯿﺐ اﻟﻮاﺣﺪ واﻻرﺑﻌﺔ ﺟﯿﻮب
 5.50_+16.25 , 2.28_+7.37ﻋﻠﻰ اﻟﺘﻮاﻟﻰ ,ﻟﻤﺮض اﻟﺴﻜﺮى ﻏﯿﺮ اﻟﻤﺘﺤﻜﻢ ﺑﮫ
 4.22_+10.60ﻟﻠﺠﯿﺐ اﻟﻮاﺣﺪ و  6.84_+21.76ﻟﻤﺘﻮﺳﻂ اﻻرﺑﻌﺔ ﺟﯿﻮب.
اﻟﺪراﺳﺔ وﺟﺪت اﯾﻀﺎ ان  %45ﻣﻦ ﻣﺮﯾﻀﺎت اﻟﺴﻜﺮ اﻟﺤﻮاﻣﻞ ﻟﺪﯾﮭﻦ زﯾﺎدة ﻓﻰ ﺣﺠﻢ اﻟﺴﺎﺋﻞ
اﻻﻣﯿﻨﻰ ﺑﯿﻨﻤﺎ  3ﻟﺪﯾﮭﻢ ﻧﻘﺼﺎن ﻓﻰ ﺣﺠﻢ اﻟﺴﺎﺋﻞ اﻻﻣﯿﻨﻰ  %28 ,ﻏﯿﺮ ﻧﻘﻰ  .ﻓﻰ ﻣﺮض اﻟﺴﻜﺮى
اﻟﻤﺘﺤﻜﻢ ﺑﮫ  %33.8ﻟﺪﯾﮭﻢ زﯾﺎدة ﻓﻰ ﺣﺠﻢ اﻟﺴﺎﺋﻞ اﻻﻣﯿﻨﻰ  %1.3 ,ﻟﺪﯾﮭﻢ ﻧﻘﺼﺎن ﻓﻰ ﺣﺠﻢ اﻟﺴﺎﺋﻞ
اﻻﻣﯿﻨﻰ  ,ﻏﯿﺮ اﻟﻤﺘﺤﻜﻢ ﺑﮫ  %82.6ﻟﺪﯾﮭﻢ زﯾﺎدة ﻓﻰ ﺣﺠﻢ اﻟﺴﺎﺋﻞ اﻻﻣﯿﻨﻰ  %8.7 ,ﻟﺪﯾﮭﻢ ﻧﻘﺼﺎن
ﻓﻰ ﺣﺠﻢ اﻟﺴﺎﺋﻞ اﻻﻣﯿﻨﻰ  ,ﻟﻠﻨﻮع اﻻول  27ﻣﺮﯾﺾ ﻟﺪﯾﮭﻢ زﯾﺎدة ﻓﻰ ﺣﺠﻢ اﻟﺴﺎﺋﻞ اﻻﻣﯿﻨﻰ  2 ,ﻟﺪﯾﮭﻢ
ﻧﻘﺼﺎن ﻓﻰ ﺣﺠﻢ اﻟﺴﺎﺋﻞ اﻻﻣﯿﻨﻰ  ,ﻟﻠﻨﻮع اﻟﺜﺎﻧﻰ 18ﻣﺮﯾﺾ ﻟﺪﯾﮭﻢ زﯾﺎدة ﻓﻰ ﺣﺠﻢ اﻟﺴﺎﺋﻞ اﻻﻣﯿﻨﻰ ,
واﺣﺪ ﻣﺮﯾﻀﮫ ﻟﺪﯾﮭﺎ ﻧﻘﺼﺎن ﻓﻰ ﺣﺠﻢ اﻟﺴﺎﺋﻞ اﻻﻣﯿﻨﻰ .
اﻟﺪراﺳﺔ وﺟﺪت اﯾﻀﺎ ان اﻛﺜﺮ ﻧﻮع ﻣﻦ ﻣﺮض اﻟﺴﻜﺮى ﻓﻰ اﻟﻨﺴﺎء اﻟﺤﻮاﻣﻞ ھﻮ اﻟﻨﻮع اﻻول
) (%63وﻧﻨﺼﺢ اي اﻣﺮأة ﺣﺎﻣﻞ ﻣﺮﯾﻀﺔ ﺑﺎﻟﺴﻜﺮى ﯾﺠﺐ ان ﺗﻘﯿﯿﻢ ﺑﺎﻟﻤﻮﺟﺎت ﻓﻮق اﻟﺼﻮﺗﯿﺔ ﻋﺪة
ﻣﺮات ﺧﻼل اﻟﻔﺘﺮة اﻟﺜﺎﻟﺜﺔ ﻟﻠﺤﻤﻞ ﻟﺘﻘﯿﯿﻢ ﺣﺠﻢ واﺗﺴﺎق اﻟﺴﺎﺋﻞ اﻻﻣﯿﻨﻰ
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Introduction
Amniotic fluid is water like fluid originate from maternal plasma and
passes through the fetal membranes by somatic and hydrostatic
forces .The amniotic fluid seen after 12days of conception (1)
Normal amount of AF is important for normal fetal development and
growth, too little or too much AF is associated with different conditions
and places the fetus at risk for perinatal complications. (1)
Amniotic fluid consist of desquamated fetal epithelial cells

and

approximately equal portions of organic and inorganic salts, in 98 - 99%
water. it provides a medium in which the fetus can move, grow, and
develop symmetrically without pressure on its delicate tissues.(1)
Amniotic fluid is derived from several sources and the contribution of
these sources varies during the pregnancy.
primary source of the fluid

In early pregnancy, the

appears to be the amniotic membrane and

transudate from the maternal blood by transport across the amniotic
membrane.

The fetal kidneys begin to function in the second trimester

and contribute fluid volume to the amniotic fluid.

Fetal urinary output

as a source of amniotic fluid becomes increasingly important as A
pregnancy advances. It is estimated that about 500 ml of fetal urine is
added daily to the amniotic fluid.

The fluid is constantly being formed

and reabsorbed with replacement about every 3 hours.

Large volumes

of fluid move in both directions between the fetal and maternal
1

circulations. (1)
The amniotic fluid volume increases from approximately at 10weeks
gestation it is about 10 t0 20ml, 250 ml at 16 weeks, at 33weeks gestation
800ml, at 38_39 weeks reaches finally decreases at 40weekes to 800ml.
The amniotic fluid volume reflects the status of both the
the

fetus

and

altered

patho

–logical conditions. Ultrasound has a potential role in

the

of such

in

many

and

physiological and

management

is

mother

conditions,

by

the

assessment

of

amniotic fluid volume. (2)
The
volume

subjective
is

term

Virtually

used

to

describe

amniotic

fluid

none (oligohydramnios), average (normal),

excess (polyhydraminos). (1)
Oligohydramnios is defined as reduced of amniotic
for

a given

gestational

5 cm, is classified

age. An amniotic fluid

as oligohydramnios, in early

associated with fetal

measurement

volume,
greater

greater than 20 cm.

(12)

less

than

is

often

pregnancy

as a subjective

i.e. single

pocket

than 8 cm, or

amniotic

About 14% of cases of

due to maternal diabetes mellitus
hyperglycemias

index

malformations. (3)

Polyhydramnios is described
amniotic fluid

fluid volume

and resulting

increase
with
fluid

causes

polyuria (fetal urine is a major
2

vertical

Polyhydramnios

which

of

index
are
fetal
source

of amniotic fluid) and also rh-isoimmunisation can cause it.(1)
1-2 Problem of the study:
Diabetic is one of most common causes excess amniotic fluid
(polyhydramnious
1-3 Objective of the study:
1-3-1 General objective:
To evaluate the amniotic fluid volume in type 1&2 DM by using U/S
1-3-2 Specific objective:
1/To measurement of amniotic fluid in Type 1&2 diabetic patient
2/To measure the amount of amniotic fluid due to gestational age
3/To demonstrate and study indication of excessive amount of amniotic
fluid (polyhydramnios) to corelat with history of diabetic melatus.
4/To correlate the between the amniotic fluid volume and its consistency
1-4-1Significance study:
To measure the amount of amniotic fluid through few different
method: The first way the chamberlain or single vertical pocket method
consists of searching for and measuring the largest vertical pocket of
amniotic fluid. the chamberlain method is also referred to as the 2_8 cm
because measurements between 2 and 8cm are consider normal .Another
method is the phelan or for-quadrant amniotic fluid index this method
consists of dividing the uterus into four quadrant and measure the large
vertical pocked of amniotic fluid in each quadrant. the four values obtain
3

are added together to produce an index of amniotic fluid volume. values
between 8.1cm and 18cm are considered normal. significance study

4

2.1Anatomy
2.1.1 The amnion
`The amnion is a membranous sac which surrounds and protects the
embryo It is the first of the three cavities (amnion, chorion and yolk sac)
in the embryo. (4)
The amniotic cavity is roofed in by a single stratum of flattened,
ectodermal cells, the amniotic ectoderm, and its floor consists of the
ectoderm of the embryonic disc. A thin layer of mesoderm, continuous
with that of the somatopleure, is located just outside the amniotic
ectoderm, and is connected to the mesodermal lining of the chorion by
the body stalk. (4)
Origin and early development of the amnion and amniotic
cavity:-

Figure (2.1) show embryo within amniotic sac (4)
The amniotic cavity starts as a small space which soon expands to fill
the whole uterine cavity. This occurs in the following way. (4)
The amniotic cavity appears – during implantation of the blastocyst
5

-as

small clefts between

the ectoderm (of the inner cell mass) and

trophoblast ; very early in pregnancy the ectodermal cells are attached to
the trophoblast. (4)
As the development proceeds (at about day (8)) small intracellular
clefts appear between the ectoderm and trophoblast. When these clefts
join together they form a small space called the amniotic cavity. (4)
As the amniotic cavity enlarges, layer of large flattened cells called
amnioblasts develops from the inner surface of the trophoblast and form
the roof of the amniotic cavity. (4)
2.1.2 Amniotic fluid
2.1.2.1 Development of amniotic fluid
Amniotic fluid iswater-like fluid originates from the maternal plasma,
and passes through the fetal membranes by osmotic and hydrostatic
forces. As the Placental and fetal vessels develop, the fluid passes through
the fetal tissue, as the exsudatum of the skin. (5)
The volume of amniotic fluid increases with linear regression to the
growth

of

fetus. From the 10th to the 20th week its, carbohydrate and

lipid increases from 25ml to 400ml approximately. From the 8th week,
when the fetal kidneys begin to function, fetal urine is also present in the
AF. Approximately in the 10th week the breathing and swallowing of the
fetus slightly decrease the amount of AF, but neither urination nor
swallowing contributes significantly to AF quantity changes, up until the
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25 week, when keratinisation of skin is complete. Then the linear
regression between AF and fetal growth cease to exist. It reaches the
plateau of 800ml at the 28 week (gestational age) the amount of fluid
declines to roughly 400 ml at 42 weeks. (6)
The fore waters are released when the amnion rupture. This is
commonly known as the time when a woman's "water breaks". When this
occurs during labor at term, it is known as "spontaneous rupture of
membranes"(SROM). (7)
If the rupture precedes labour at term, however, it is referred to as
"premature rupture of

membrane” (PROM).The majority of the hind

waters remain inside the womb until the baby is born. Artificial rupture of
membrane (ARM), a manual rupture of the amniotic sac can also be
performed to release the fluid if the amnion has not spontaneously
ruptured. (7)
2.1.2.2 Components of amniotic fluid:
Amniotic fluid is a solution in which undissolved material is
suspended. It consists of desquamated fetal epithelial cells and
approximately equal portions of organic and inorganic salts, in 98 - 99%
water. Half of the organic constituents are protein; and the other half
consists of carbohydrates, fats, enzymes, hormones, and pigments.
As pregnancy advances, the composition of the amniotic fluid
changes
7

as fetal excreta (fetal urine, meconium) are added. Because fetal urine is
added to amniotic fluid, studies of fetal enzyme systems, amino acids,
hormones, and other substances can be conducted on fluid obtained by
amniocentesis. (1)
2.2 Physiology:
2-2-1 Function of amniotic fluid:
Amniotic fluid performs the following six functions:
1. Acts as a cushion to protect the fetus
2. Allows embryonic and fetal movements
3. Prevents adherence of the amnion to the embryo
4. Allows symmetrical growth
5. Maintains a constant temperature
6. Acts as a reservoir to fetal metabolites before their excretion by the
maternal system

(8)

2-2-3Quantity of Fluid
The amount of amniotic fluid is regulated not only by the production
of fluid but also by removal of the fluid by swallowing, by fluid exchange
within the lungs, and by the membranes and cord . Normal lung
development depends critically on the exchange of amniotic fluid within
the lungs. Inadequate lung development may occur when the amount of
amniotic fluid is severely low, placing the fetus at high risk for
developing small or hypoplastic lungs. (8)
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The volume of amniotic fluid increases progressively until about 33
weeks’ gestation, with an average increment per week of 25 ml from the
11th to the 15th week, and 50 ml from the 15th to the 28th week of
gestation.In the last trimester, the mean amniotic fluid volume does not
change significantly . The sonographer must be aware of the relative
differences in amniotic fluid volume throughout pregnancy. During the
second and early third trimesters of pregnancy, amniotic fluid appears to
surround the fetus and should be readily visible. From 20 to 30 weeks’
gestation, amniotic fluid may appear rather generous, although this
typically represents a normal amniotic fluid variant. By the end of
pregnancy, the amniotic fluid is scanty, and isolated fluid pockets may be
the only visible areas of fluid. Toward the end of the pregnancy, at
between 38 and 43 weeks’ gestation, a general decline is seen in the
amniotic fluid. (8)
2.3 Assessment of amniotic fluid volume :The amniotic fluid volume Reflects the status of both the mother and
the

fetus and is altered in many physiological and

conditions. Ultrasound

pathological

has a potential role in the management of such

conditions, by the assessment of amniotic fluid volume. (3)
There are three methods for assessing amniotic fluid volume:
1- Subjective assessment:
With experience, it is possible to classify amniotic fluid volume
9

into

the

broad categories

Although

absent, low, normal, Increased

and excessive.

reliable in the hands of an experienced operator, this method

has proved impossible to standardize in clinical and research terms. (3)
2- Single deepest pool (SDP)– (largest pocket)
The size of the deepest, cord-free pool of amniotic fluid is assessed
with the ultrasound probe perpendicular to the maternal abdomen. The
vertical depth of the largest pool is measured. When this method was first
introduced, a 1-cm pool was considered acceptable in normal pregnancy,
but subsequent studies have suggested that minimum depth of 2–3 cm is a
more appropriate threshold. (3)

Figure (2.2): Single deepest pool (SDP) of amniotic fluid. (7)
2-3- Amniotic fluid index (AFI):
This is a semi quantitative technique for assessing amniotic fluid
volume. using the maternal umbilicus as a reference point, the abdomen
is divided

into four quarters. With the ultrasound probe held in the

longitudinal axis of the

mother and
10

perpendicular to the floor,

the

largest vertical pool depth in each

quadrant is recorded, the sum of

these measurements represents the amniotic fluid index (AFI).

(6)

Although the AFI is known to vary with gestational age, an AFI < 5 cm is
classified as oligohydramnios and an AFI > 20 cm is classified as
polyhydramnios Even though this method is accepted as superior to the
single deepest pool technique, considerable. (3)

Figure 2-3. A: Maximum vertical pocket (MVP) estimate of amniotic
fluid volume. B: Amniotic fluid index is calculated as the sum of
4-quadrant measurement. (9)
2.4 Consistency of Amniotic Fluid:
In general, amniotic fluid appears anechoic throughout pregnancy in
the majority of patients at normal gain settings and transducer frequencies.
Echogenic amniotic fluid at different stages of gestation can occur and is
associated with

different etiologies, some physiological and others

pathological. (1)
In the first trimester of pregnancy, normal amniotic fluid should
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appear

echo free. In

have dispersed low

contrast, chorionic fluid frequently appears to

amplitude echoes

which is especially evident at

higher transducer frequencies and gain settings. (1)
In the second and third trimesters of pregnancy, amniotic fluid echoes
may be seen in normal pregnancies or may be associated with underlying
pathological causes including

anencephaly and intra-amniotic bleeding.

The source of amniotic fluid debris echoes in normal pregnancies is
mainly related to desquamated or exfoliated fetal skin cells and
vernixcaseosa. Vernixcaseosa is the normal oily substance produced by
fetal skin and covering the fetal skin to protect it in its aqueous
environment. (1)
Near term, meconium released into the amniotic fluid by the fetus
may be another source of amniotic fluid debris echoes. Under

ordinary

circumstances, meconium is usually not released in utero although it may
be a normal event that occurs with progressive fetal maturation, without
evidence of fetal distress or poor outcome. Other causes associated with
meconium passage in utero include hypoxia-induced peristalsis and
sphincter relaxation, and umbilical cord compression-induced vagal
stimulation in mature

fetuses. There appears to be a link between

gestational age and meconium passage after the 38th week.The cause of
the meconium passage may vary from patient to patient, and in

some

patients may result from a combination of causes which may explain why
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there has not

been a clear relationship demonstrated between its passage

in utero and fetal outcome. (1)
Other potential causes of amniotic fluid debris echoes include fetal
bleeding associated with percutaneous umbilical cord sampling, rupture
of an umbilical vessel associated with velamentous insertion of the
umbilical cord, chorioamnionitis, and idiopathic causes.(1)
2.5 Pathology :
Diabetes is a condition in which the body cannot change sugars and
starches (carbohydrates) into energy. This happens when the body cannot
make enough insulin or cannot use the insulin it makes. As a result, extra
sugar in the blood can lead to damage in the blood vessels, eyes, kidneys,
heart, and nerves. (1)
2-5-1 common types of diabetes:
1. Gestational diabetes is a type of diabetes that is first diagnosed in a
pregnant woman. Out of every 100 pregnant women in the U.S tow to ten
will have gestational diabetes. Gestational diabetes usually goes away
after pregnancy, but if it does not go away, it is known as type 2 diabetes.
Many women who have had gestational diabetes will develop type 2
diabetes later.
2. Type 1 diabetes (insulin dependent pt) is a condition in which the
body makes no insulin or so little insulin that the body cannot change
blood sugar into energy. Type 1 diabetes usually develops during
13

childhood or adolescence, before a woman gets pregnant.
3. Type 2 diabetes (non insulin dependent pt) is a condition in which the
body makes too little insulin or cannot use the insulin it makes to change
blood sugar into energy. Type2 diabetes often occurs after childbearing
age, although it is becoming more common for childbearing-aged women
to develop type2 diabetes. (10)
Pregnancies of women with diabetes are regarded as high-risk for
both the woman and the baby. Approximately 87.5% of pregnancies
complicated by diabetes are due to gestational diabetes, 7.5% are due to
type 1 diabetes and 5% are due to type 2 diabetes. (1)
2-5-2 Some risks and effect of diabetes on pregnancy: 2-5-2Macrosomia:
Macrosomia is medical term for a baby that has a significanty higher
birth weight than the a verge for newborn .the term is also known by the
common term big baby syndrome .the other common term that overlaps
with macrosomia is large for gestational age. Mamacrosomia is usually
defined as a birth wight of more than 8 pounds 13 ounces (4 kilograms) it
my also be defined by the gestational age which in turn is influenced
partly by the gender of the newborn and ethnicity.since male newborn
babies are typically large and heavier than females ,macrosomia is more
likely in mall newborns .overall ,macrosomic babies are significantly
large compared to average infants.(11)
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2-5-2-1Macrosomia dangers:
Macrosomia is dangerous for both the baby and the mother .it
increases the risk of birth trauma during avaginal delivery . The risk is
greater if the birth weight reaches 9 pounds 15 ounces. There is also a
greater chance of difficult labor and stillbirth . Cesarean delivery is
strongly recommended in cases of macrosomia also increases the risk of
health problems (diabetes mellitus) in babies after birth(11)
2-5-2-3Macrosomia complication:
The complications associated with macrosomia can be grouped
according to the impact on the mother or baby.(11)
2-5-2-4Risk to mother:
1- Labor difficulties where the fetus my be stuck in the birth canal
thereby requiring an operative vaginal delivery or cesarean section
2- During the labor ,macrosomic fetuses can injure the birth canal by
tearing vaginal tissues and muscles between the anus and vagina.
3- If the muscles of the uterus do not contract properly after delivery
(uterine a tony), it can lead to potentially serious bleeding.
4- In the rare case ,uterus might tear open along the scar line formed
during previous C-section or other uterine surgeries(uterine rupture). This
can lead to life_threatening complication.(11)
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2-5-2-5 Risk to baby:
1-the newborn may developed impaired glucose tolerance (higher blood
sugar levels).
2-increased birth weight may further develop into childhood obesity.
3-macrosomia my result in metabolic syndrome(characterized by high
blood sugar ,increases blood pressure, abnormal cholesterol level , and
excess body fat ) which increase the risk of stroke, heart disease and
diabetes.
4-newborns may suffer from brachial plexus injuries (damage to the
nerves originating near the neck and shoulder).
5-low blood sugar levels ,hematological disturbances(like excessive red
blood cells)and electrolyte disturbances (such as abnormal levels of
sodium, potassium and calcium)are commonly seen in macrosomia
newborns (11)
2-5-2-6 Macrosomia causes:
1-genatic factors, maternal conditions(like obesity or diabetics )or certain
medical conditions can cause a large birth weight in macrosomic
babies.however,in many cases the causes may remain unexplained.
Factors that can contribute to excessive weight gain and fetal growth may
include the following:
2-poorly controlled diabetes mellitus is the greatest risk factor for
developing macrosomia. Increased glucose levels in the mother can result
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in stimulation of fat accumulation and fetal macrosomia.(11)
3-obesity, increased pre-pregnancy weight, and excessive weight gain
during pregnancy can also lead to excessive growth in some cases.
4-genetic factors(like height and weight of the parents) also contribute to
fetal size.(11)
2-5-3 Polyhydramnios
Polyhydramnios or hydramnios is an abnormal or excessive amount
of amniotic fluid.Prior to the widespread use of ultrasound in obstetrics,
polyhydramnios was defined as an amniotic fluid greater than 2,000
milliliters based on dye dilution techniques. Based on ultrasound
technique, the overall incidence of polyhydramnios is estimated to be
about 1%. .(12)
From a clinical perspective, polyhydramnios may be suspected when
the

uterus

is

large-for-dates

(abnormal

increase

in

uterine

symphysis-fundal height) in association with difficulty in palpating fetal
small parts and in hearing fetal heart tones. In severe cases, the uterine
wall may be so tense that the obstetrician cannot palpate any part of the
fetus.(12)
Polyhydramnios is most frequently gradual or progressive however its
onset may be acute and cause sudden distention of the uterus (acute
polyhydramnios). In general, the more severe the polyhydramnios, the
higher is the perinatal mortality rate, so that the prognosis for the infant in
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major degrees of polyhydramnios is poor. In large part, fetal mortality in
cases of severe polyhydramnios is related to fetal anomalies and fetal
respiratory distress syndrome (the incidence of premature deliveries in
polyhydramnios is about twice the overall rate). Minor and moderate
degrees of polyhydramnios can usually be managed without intervention
until labor starts or until the membranes rupture spontaneously. There is
no satisfactory treatment for symptomatic polyhydramnios other than
removal of some of the excessive amniotic fluid by amniocentesis. The
main objective of therapeutic amniocentesis is relief of the mother's
respiratory distress, and to that end it is successful. The major risk of
therapeutic amniocentesis is premature labour and premature rupture of
membranes (and the associated risk of chorioamnionitis).(12)
2-5-3-1Causes of polyhydramnios:
1. Idiopathic
2. Open neural tube defects, e.g. Encephalocele ,Meningomyelocele,
Anencephaly.
3.

Abnormalities

primarily

due

to

gastro-intestinalobstruction,

e.g.Esophageal a tresia, duodenal a tresia,small bowel a tresia/
obstruction or secondarily due to compression of the gastro-intestinal
system,

e.g.

Cystic

adenomatoid

malformation,

mediastinum,diaphragmatic hernia commonly
4. Maternal diabetes mellitus
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mass

in

the

5. Fetal hydrops (immune or non-immune)
6. Chromosomal abnormality: Trisomy 18. (13)

Fig 2-4 Polyhydramnios(12)
2-5-3-2 Symptoms of polyhydromnios:
Mild cases of polyhydromnios may not cause noticeable signs in the
mother. However,severe cases can lead to the following: difficulty
breathing unless standing or sitting in an upright position ,difficulty
climbing, decreased urine production, larger belly size for one,s gestation
age., swelling of the abdominal wall, vulva and legs and excessive weight
gain (14)
2-5-3-3 Polyhydromnios classification:
1)chronic polyhydromnios: Characterized by gradual accumulation of
amniotic fluid
2)acute polyhydromnios: Characterized by by sudden and rapid
accumulation of amniotic fluid(14)
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2-5-3-4 Complication of polyhydromnios:
1-premature birth
2-premature rupture of membranes when your breaks early
3-excesss fetal growth
4-placental a bruption- when the placenta peels away from the inner wall
of the uterus before delivery
5-umbilical cord prolapse-when the umbilical drop into the vagina ahead
of baby
6-C-section delivery
7 -heavy bleeding due

to lack of uterine muscle tone after delivery (15)

For the mother, the risk of urinary tract infections is increased due to
increased pressure on the urinary tract. The mother may have increased
dyspnea due to increased pressure on the diaphragm. There is also a
higher risk of hypertension in pregnancy. (16)
2-5-4 Oligohydramnios
Oligohydramnios is defined as diminished AFV. Anhydramnios is
defined as severe oligohydramnios and is indicated when there is no
detectable amniotic fluid pockets on ultrasound examination. There are
no associated maternal risks. Oligohydramnios may be suspected
clinically if the measured uterine fundal height is small-for-dates. With
the Chamberlain method, oligohyramnios is indicated if the single largest
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pocket of amniotic fluid measured is less than 2 cm; with the Phelan
method, oligohydramnios is indicated if the sum of the four measured
pockets of amniotic fluid is 8 cm or less. Visual ultrasound features of
oligohydramnios include:
A. lack of an amniotic fluid space between the anterior uterine wall and
the fetal body.
B. relative crowding of fetal parts.
C. difficulty outlining the umbilical cord .(12)
2-5-4-1Most Common Causes of Oligohydramnios
1. premature rupture of membranes
2. chronic fetal death
3. postterm pregnancy
4. advanced intrauterine growth retardation
5. fetal genitourinary (GU) tract anomalies associated with decreased
renal function and diminished urinary output or anomalies compromising
the flow of urine into the ureters, bladder, or urethra:
A. bilateral renal agenesis (Potter's syndrome)
B. bilateral ureteropelvic junction obstruction
C. bilateral multicystic dysplastic kidneys
D. infantile polycystic kidneys
E. posterior urethral valves
F. urethral agenesis
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6. chromosome defects (especially triploidy)
7.

twin-to-twin

transfusion

syndrome

(associated

with

the

growth-retarded donor twin) (12)

Fig. 2.5 Anhydramnio(12)
2-5-4-2 Early Onset Oligohydramnios
Rarely, oligohydramnios may be detected with endovaginal
sonography in the first trimester on the basis of an abnormally small
gestational sac in comparison to the CRL (mean gestational sac diameter crown rump length #5 mm). Early onset oligohydramnios has been
associated with chromosome abnormalities and fetal infections.(12)
2-5-4-3 Amnion fusion
Amnion fusion is the instillation of fluid (usually normal saline) in the
amniotic cavity. This procedure may be performed in cases of severe
oligohydramnios to provide negative contrast for better sonographic

22

visualization of fetal anatomy. Amnion

fusion is done with ultrasound

guidance and under aseptic conditions.

The best location for needle

insertion is determined with ultrasound and the needle is inserted with
direct real-time ultrasound guidance. During insertion, the umbilical cord
and fetus are avoided; Doppler may be helpful to identify loops of
umbilical cord which may otherwise be difficult to recognize with severe
oligohydramnios. Echogenic fluid bubbles may be observed during saline
injection when the needle tip is free in the amniotic cavity. Leakage of
fluid from the cervix and vagina indicates ruptured membranes, and if
further verification is needed, a dye (e.g. indigo carmine) can be injected
foAFV normally reaches a peak of about 1000 ml at 36-38 weeks of
gestation and decreases to about 800 ml at term. The reduction in AFV
becomes more marked after term, and the amount of fluid is estimated to
be about 489, 250 and 160 ml at 42, 43, and 44 weeks respectively. Thus,
in the absence of ruptured membranes, progressive oligohydramnios
occurs in postterm pregnancy and is a finding that may lead to fetal
asphyxia, probably related to compression of the umbilical cord.r
confirmation.(12)
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2.6 Previous studies:
Study done by Perinatal Research Laboratory, Departments of
Pediatrics and Obstetrics, University of Alabama in Birmingham,
University

of

Alabama

in

Birmingham,

University

Station,

Birmingham ,2011 (1) Reported that Amniotic fluid volume estimates
were obtained in 37 diabetic women at 33½–38½ weeks of gestation. The
technique employed, sodium aminohippurate (PAH) dilution, allowed
estimation of both volume and turnover’. Hydramnios was common in
the patients studied earlier in their third trimester; fetal macrosomia and
increased severity of maternal disease was also evident in this group.
Volumes comparable to those reported from normal patients were
observed in the women studied later in their third trimester. Amniotic
fluid volume appeared to be related to fetal growth with hydramnios
accompanying macrosomia and oligohydramnios in fetal growth
retardation. A positive correlation of PAH clearance and amniotic fluid
volume was found.
Study done by Rian Omer Massaad Elbasheer 2012 to evaluate the
amniotic fluid volume in diabetic patient to show the effects of diabetes
in pregnancy. The study was conducted on 49 women with diabetes
mellitus pregnant women in the third trimester at period from December
2011 to April 2012. Ultrasound was done by using mindray 6600, 2200
with 3.5 MHZ convex probe .after measuring amniotic fluid volume by
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deepest pocket (large pocket) and AFI (4 pocket) in the third trimesters .it
was observed that the AFI in millimeters in all patient with diabetes
mellitus

26% of pt have increasing AFV. It is concluded that the

measurement of AFV by two measurement and compared with type of
diabetic and diabetic status is important to show the effect of diabetic in
pregnant women’s.
Another study done by Moaz Saliman Hamad Adam2012

to

evaluate the amniotic fluid volume in diabetic pregnancy. This study
included 100 pregnant diabetic and data was collected from 18 March
2012 to 13 November 2012. The study depends on the large single
vertical deepest pocket and found the majority of diabetic pregnant
women are found to have polyhydramnios (abnormal increase in amniotic
fluid volume) which represent (56%) of the sample size. The majority of
diabetic pregnant women are among type1 D.M with (38%), and the age
group (31 to 40) which represent (46%) of the sample size, and treated by
using insulin represent (54%) of the sample size. The majority of diabetic
pregnant women are well controlled from DM represent (56%) of the
sample size with (44%) of sample are uncontrolled.
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Study done by Faisal Abdelaziz Fadul Awed 2015 under the title
sonographic evaluation of amniotic fluid volume during second

and

third trimester . This study conducted 100 pregnant diabetic and was
collected from 1 december 2014 to 10 may 2015. The majorty of diabetic
pregnant women acording to type ,type 1(32%) , type2 (15%) and
gestational diabetic (53%) .The majorty of diabetic pregnant of diabetic
status controled (74%) and uncontroled (24%). The majorty of controlled
group normal (43) ,polyhydromnios (33) and in uncontrolled group
normal (9) and polyhydromnios (15).The majorty of type 1 DM , normal
(18) , polyhydromnios (14) and in type 2 normal (5) , polyhydromnios
(10) and in gestational DM normal (29) ,polyhydromnios (24).
Study done by Amira Ahmed Jaib Allah Elhussein 2015 under the title
measurment of amniotic fluid in diabetic pregnant in USE. This study
included 50 diabetic pregnant. This study depended on large single
vertical poked and four poked and found the majorty of diabetic pregnant
women are found polyhydromnios (abnormal increase of amniotic fluid )
62% and oligohydromnios (6%) and normal measurement(32%). The
majority of diabetic pregnant women are among type 1(26%)
(2) , polyhydromnios (11) oligohydromnios (0) and

normal

type 2(46%)

normal (0) ,polyhydromnios (20) , oligohydromnios (3) and gestational
diabetic (28%) normal (14) polyhydromnios (0) , oligohydromnios (0).
The majority of diabetic pregnant are well controlled from(80%) normal
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(16) polyhydromnios (24)

and uncontrolled

polyhydromnios (7) oligohydromnios (3) .
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(20%) normal

(0) ,

3.1 Study design:
This study was descriptive study deal with the role of ultrasound in
evaluation of amniotic fluid volume and it’s consistency in diabetic
pregnant women

among Sudanese population .

3.2 Study area:
The study was conducted in Alsuody hospital.and some other
diagnostic health and private centers
3.3 Study duration:
The study was carried out From 1 of December 2016 to10of April
2017.
3.4 Study population:
Sudanese pregnant women in third trimesters.
3.5Inclusion criteria:
Type 1&2 diabetic pregnant women in 3rd trimesters with singleton
pregnancy
3.6Exclusion criteria:
1-Non diabetic pregnant women.
2-Diabetic with hypertensive women
3-Fetal with anomalous
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3.7 Study variables:
- Maternal age.
- Type of diabetes mellitus.
- Amniotic fluid index.
- Gestational age.
- Consistency of amniotic fluid.
- Any anomalies seen.
3.8 Study sample:
The study done for 100 type 1&2 diabetic pregnant women.

3.9 Tool of data collection:
1.
2.

The data was collected by using ultrasound machine.
Data collection sheet ( Questionnaire ).

3.10 Equipment:
Different types of ultrasound machines were used:
1-ALPINON ultrasound system, model: E-CUBE 5,7, Probe T.A convex
3.5 MHZ, made of manufacturing: korea.
2- MINDRAY 1100 with TA 3.5MHZ , made of manufacturing : china.
3- Sonoscape portable ultrasound diagnostic system, model: A5, probe
T.A 3.5 MHZ, made Of Manufacturing: china.
3.11 Sonographic technique and guideline protocol:
Type 1&2 diabetic patient comes to the obstetrics department:- Firstly
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identify myself to patient, and explain about study in simple language
then clinical information was taken and data collection sheet filled.
3.11.1 Patient position:
All pregnant patient lie supine position and gel applied to transducer
tip ,and trance abdominal

sonography (TAS)

is preformed sagital and

transducers scanning done ,the big poked without

any fetal parts

measured and anther method of measurement including the statement of
four quadrants with umbilical dot as reference mark .
3.11.2 Coupling gel:
A copious amount of scanning gel is applied to the transducer tip to
ensure good transducer skin contact and easy movement of the
transducer.
3.11.3 Transducer Frequency:
Use 3.5 MHz trans abdominal transducers, 5 MHz for thin women.
3.11.4 Ultrasound procedure
An ultrasound procedure used to assess the amount of amniotic fluid.
The single largest pocket measured the normal values range from
8cm (figure3.1),

3 to

then the amniotic fluid index is measured by dividing

the uterus into four

imaginary quadrants. The linea nigra is used to

divide the uterus into right and left halves. The umbilicus serves as the
dividing point for the upper and lower halves. The transducer is kept
parallel to the patient longitudinal axis and perpendicular to the floor. The
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deepest, unobstructed, vertical pocket of fluid is measured

in each

quadrant in centimeters. The four pocket measurements are then added to
calculate the AFI. Normal AFI values range from 5to less than 20cm.
3.12 Data analysis:
The data analyzed by statistically package for social sciences
(SPSS).
3.13 data storage:
The data was stored on personal computer and compact disk.
3.14 Ethical consideration:
Data was collected from different patient with maintain privacy and
confidentiality.No patient

information was published

study.
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throughout this

Table (4.1) descriptive statistic for age of mother, weight, duration,
GA, parity, gravity and measurement of single pocket and amniotic
fluid index
N

Minimum Maximum

Mean

Std.
Deviation

Age of mother

100

17.00

43.00

29.9500

6.03922

Weight

100

8.00

90.00

72.1100

9.71918

Duration of diabetic

100

1.00

12.00

3.9300

2.40897

GA

100

26.00

41.00

32.7500

4.06606

Gravity

100

1

7

3.44

1.678

Parity

100

0

6

2.23

1.556

DSP measurement

100

1.40

19.00

8.1170

3.45876

AFI measurement

100

3.00

29.00

17.5260

6.25454

EFW

100

1050

4950

3082.81

1084.728

Valid N (listwise)

100
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Table (4.2) frequency distribution of type of diabetic
Type

Frequency

Percent

Valid

Cumulative

Percent

Percent

Type 1

63

63.0

63.0

63.0

Type 2

37

37.0

37.0

100.0

100

100.0

100.0

Total

Figure (4.1) shows frequency distribution of type of diabetic

33

Table (4.3) frequency distribution of diabetic status

Frequency

Percent

Valid

Cumulative

Percent

Percent

Control

77

77.0

77.0

77.0

Uncontrolled

23

23.0

23.0

100.0

100

100.0

100.0

Total

Figure (4.2) shows frequency distribution of diabetic status
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Table (4.4) frequency distribution of history of polyhydramnious

Polyhydramnious

Frequency

Percent

Valid

Cumulative

Percent

Percent

Yes

34

34.0

34.0

34.0

No

66

66.0

66.0

100.0

100

100.0

100.0

Total

Figure (4.3) shows frequency distribution of history of polyhydramnious
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Table (4.5) frequency distribution of gravida

Gravida

Frequency

Percent

Valid

Cumulative

Percent

Percent

1

11

11.0

11.0

11.0

2

24

24.0

24.0

35.0

3

18

18.0

18.0

53.0

4

24

24.0

24.0

77.0

5

10

10.0

10.0

87.0

6

6

6.0

6.0

93.0

7

7

7.0

7.0

100.0

100

100.0

100.0

Total

Figure (4.4) shows frequency distribution of gravid
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Table (4.6) frequency distribution of parity
Frequency

Percent

Valid

Cumulative

Percent

Percent

0

13

13.0

13.0

13.0

1

26

26.0

26.0

39.0

2

18

18.0

18.0

57.0

3

23

23.0

23.0

80.0

4

10

10.0

10.0

90.0

5

8

8.0

8.0

98.0

6

2

2.0

2.0

100.0

100

100.0

100.0

Total

Figure (4.5) shows frequency distribution of parity
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Table (4.7) frequency distribution of status of amniotic fluid
Status

Frequency Percent

Valid

Cumulative

Percent

Percent

Normal

52

52.0

52.0

52.0

Polyhydramnious

45

45.0

45.0

97.0

Oligohydramnious

3

3.0

3.0

100.0

100

100.0

100.0

Total

Figure (4.6) shows frequency distribution of status of amniotic fluid
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Table (4.8) frequency distribution of echogenicity of amniotic fluid
Echogenicity

Frequency

Percent

Valid

Cumulative

Percent

Percent

echo free

72

72.0

72.0

72.0

with debris

28

28.0

28.0

100.0

100

100.0

100.0

Total

Figure (4.6) shows frequency distribution of echogenicity of amniotic
fluid
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Table (4.9) cross tabulation type of diabetic and status of amniotic
fluid
Type of diabetic

state1
normal

Total

polyhydramnious

olgohydramnious

Type 1

34

27

2

63

Type 2

18

18

1

37

Total

52

45

3

100

P value =0.853
Table (4.10) cross tabulation type of diabetic status of amniotic fluid
status
Diabetic status

Amniotic fluid status
normal

Control
Uncontrolled
Total

polyhydramnious

Total

oligohydramnious

50

26

1

77

2

19

2

23

52

45

3

100

P value =0.000
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Table (4.11) cross tabulation type of diabetic status of amniotic fluid
status
Duration

Amniotic fluid status

Total

normal

polyhydramnious

olgohydramnious

1

12

2

0

14

2

12

5

0

17

3

9

10

1

20

4

9

8

0

17

5

3

6

1

10

6

4

3

1

8

7

2

4

0

6

8

0

2

0

2

9

0

1

0

1

10

0

4

0

4

12

1

0

0

1

52

45

3

100

Total

P value =0.55
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Table (4.12) descriptive statistic for age of mother, weight, duration,
GA, parity, gravity and measurement of single pocket and amniotic
fluid index for type (1) DM
Variables

N

Minimum Maximum

Mean

Std.
Deviation

Age

63

17.00

43.00

30.0159

6.41694

Weight

63

8.00

90.00

71.5079

11.00714

Duration

63

1.00

12.00

3.9524

2.73819

GA

63

26.00

41.00

32.3651

4.02533

Gravity

63

1

7

3.43

1.757

Parity

63

0

6

2.19

1.615

Deep

63

1.40

19.00

8.0079

3.58412

Four

63

3.00

29.00

17.1698

6.34997

EFW

63

1050

4600

3107.73

1101.701

Valid N (listwise)

63
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Table (4.13) descriptive statistic for age of mother, weight, duration,
GA, parity, gravity and measurement of single pocket and amniotic
fluid index for type (2) DM
Variables

N

Minimum

Maximum

Mean

Std.
Deviation

Weight

37

60.00

88.00

73.1351

7.02836

Duration

37

1.00

8.00

3.8919

1.74458

GA

37

26.00

40.00

33.4054

4.10595

Deep pocket

37

1.50

15.00

8.3027

3.27393

Four pocket

37

4.70

28.00

18.1324

6.12654

EFW

37

1500

4950

3040.38

1068.864

Valid N (listwise)

37
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Table (4.14) descriptive statistic for age of mother, weight, duration,
GA, parity, gravity and measurement of single pocket and amniotic
fluid index for controlled

N

Minimum

Maximu

Mean

m

Std.
Deviation

Age

77

17.00

43.00

29.1818

6.05616

Weight

77

8.00

90.00

71.8052

10.45924

Duration

77

1.00

12.00

3.6494

2.29855

GA

77

26.00

40.00

32.1169

3.88307

Deep

77

1.40

15.00

7.3753

2.82625

Four

77

4.00

27.00

16.2584

5.50460

EFW

77

1050

4600

2907.52

1059.997

Valid N (listwise)

77
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Table (4.15) frequency distribution of status of amniotic fluid in
controlled
Frequency Percent

Valid

Cumulative

Percent

Percent

normal

50

64.9

64.9

64.9

polyhydramnious

26

33.8

33.8

98.7

oligohydramnious

1

1.3

1.3

100.0

77

100.0

100.0

Total

Figure (4.8) shows frequency distribution of status of amniotic fluid in
controlled
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Table (4.16) frequency distribution of echogenicity

of amniotic fluid

in controlled
Frequency

Percent

Valid

Cumulative

Percent

Percent

echo free

60

77.9

77.9

77.9

with debris

17

22.1

22.1

100.0

Total

77

100.0

100.0

Figure (4.9) shows frequency distribution of echogenicity of amniotic
fluid in controlled
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Table (4.17) descriptive statistic for age of mother, weight, duration,
GA,parity, gravity and measurement of single pocket and amniotic
fluid index for uncontrolled
N

Minimum

Maximum

Mean

Std.
Deviation

Weight

23

61.00

85.00 73.1304

6.76424

Duration

23

1.00

10.00

4.8696

2.58148

GA

23

28.00

41.00 34.8696

4.02610

Deep

23

1.50

19.00 10.6000

4.22718

Four

23

3.00

29.00 21.7696

6.84925

EFW

23

1650

4950 3669.65

972.509

Valid N (listwise)

23

Table (4.18) frequency distribution of status of amniotic fluid in
uncontrolled
Frequency

Normal

Percent

Valid

Cumulative

Percent

Percent

2

8.7

8.7

8.7

Polyhydramnious

19

82.6

82.6

91.3

Oligohydramnious

2

8.7

8.7

100.0

23

100.0

100.0

Total
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Figure (4.10) shows frequency distribution of status of amniotic fluid in
uncontrolled
Table (4.19) frequency distribution of echogenicity of amniotic fluid
in uncontrolled
Frequency

Percent

Valid

Cumulative

Percent

Percent

echo free

12

52.2

52.2

52.2

with debris

11

47.8

47.8

100.0

Total

23

100.0

100.0
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Figure

(4.11) shows frequency distribution of echogenicity of amniotic
fluid in uncontrolled

Figure

(4.12) scatter plot shows relationship between duration and
measurement of single pocket and amniotic fluid index
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Figure (4.13) scatter plot shows relationship between GA and
measurement of single pocket and amniotic fluid index

Figure (4.14) scatter plot shows relationship between weight and
measurement of single pocket and amniotic fluid index
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5-1Disscusion:
The study found that the majority of patient among group of type 1
diabetic represent 63% and type 2 diabetic 37% was disagree with Fisal
Abdelaziz Awed 2015
Also study found that found the majority of patient were well
controlled DM which represented 77% and

uncontrolled 23%this agree

with finding by both Rian omer musaad 2012

commen diabetic

controlled 71.4 % and fisal Abdlaziz Awed 2015 who found

that most

of diabetic status were controlled 76%
Also study found the majority of patient had history of
polyhydromenus 34% this dis agree Fisal Abdelaziz Awed 2015.
The study found 45% of patients had polyhydromnios (abnormal
increase in amniotic fluid volume) and 52% of pateint had normal
amniotic fluid volume and 3% of patient had oligohydromnios
results agree with

this

Faisal Abdelaziz Awad 2015 whom found that

polyhydromnios 48% and normal 52% also study found 3% of patient
had oligohydromnios (abnormal decreas in omniotic fluid volume) that
agree Amirah Ahmed Jaib Allah Elhusin ,sudan 2015 whom found that
6% had oligohydromnios and disagree with Faisal Abdelaziz Awad 2015
Moaz Saliman Hamad Adam 2012whom found that
Regarding the type of diabetic mellitus and amniotic fluid volume the
study state that in Type1 ,34pt had normal amniotic fluid volume , 27pt
51

polyhydromnios and 2 had oligohydromnios , in Type 2

the study found

that normal amniotic fluid volume 18 pt and 18pt polyhydromnios ,and
one pt have oligohydromnious these results

disagree with Amirah

Ahmed Jaib Allah Elhusin 2015 who found that Type 1normal
AFV(2) ,polyhydromnios (11) ,oligohydromnios (0) and Type2 normal
AFV (0) ,polyhydromnios (20), and oligohydromnios (3)
The study found that in controlled group 50 normal , 26
polyhydromnios and oligohydromnios 1 and from uncontrolled group
normal 2 , polyhydromnios 19 , oligohydromnios 2 .
The study found there was no significant correlation between

that

the duration of diabetic and amniotic fluid volume ,p value =0.55.
The study found that in type 1the amniotic fluid volume (4 pocked)
minimum 3, max 29 , mean 17 +_ 6,34997 , and DVP min 1.4 ,max
19 ,mean 8 +_ 3,58412. And in type 2(4 pocked) min 4, maximum
28 ,mean 18

+_6.12654 and DVP min 1.5 ,max 15 ,mean 8.3

+_3.27393.
The study found that in controlled group AFV (4 pocked) min 4 ,max
27 ,mean 16 +_ 5.50460 and SVP min 1.4 max 15 ,mean
7+_2.82625 ,and AFV in uncontrolled group (4 pocked) min 3 ,max 29 ,
mean 21 +_ 6.84925 and SVP min 1.5 , max 19 , mean 10 _+ 4.22718
that disagree Faisal Abdelaziz Awad 2015.
The study found that strong significant correlation between diabetes
52

mellitus status and amniotic fluid volume p value= 0.000.
The study found that there was no linear relationship between GA and
amniotic fluid single pocket and four pocket , no linear relationship
between fetal weight and amniotic fluid volume.
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5-2 Conclusion:

The

study found that the commonest type of diabetic in

Sudanese pregnant women
have

abnormal

are type 1 . The most diabetic women

increase

of

amniotic

fluid

volume

(polyhydramnious) .
The study found

that the mean single deep pocket and four pocket

8.1+_3.45 and 17.52+_6.25 respectively, the mean volume for type (1)
8.007+_3.58 and 17.16+_6.34 for single and four pocket respectively , for
type (2) 8.302+_3.27, 18.13+_6.12 for single and four pocket , for control
the mean volume for single and four pocket 7.37+_2.28 , 16.25+_5.50
respectively and for uncontrolled diabetic mellitus were 10.60+_4.22 for
single pocket and 21.76+_6.84 for four pocket measurement.

Most

cases of uncontrolled diabetic mellitus had polyhydramnious

The study found that significant correlation between DM status
( control or not ) and volume of amniotic fluid.
The study concluded that diagnostic ultrasound is excellent
method for assessing the AFV with high accuracy and efficiency.
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5-3 Recommendations:
1- Diabetes is a common causes of many maternal and fetal
complications during pregnancy so; special care with special
diagnosis and treatment of this problem should be available.
2- Any diabetic pregnant lady should be assess by u/s several scans
during second and third trimester .
3- Primary health care centers should be with ultrasound machine.
4- All doctors and sonologists should be well training in fetal
well-being and mother health , the assessment of fetal well-being to
decrease the mortality and morbidity
5-WHO and NGOS must help for provide the health care centers by
U/S machines and staff training courses.
6- The operators should update their knowledge about techniques
used and any information regarding ultrasound.
7-

It is recommended that other factors which can effect on

accuracy of amniotic fluid volume and contribute to differences
should evaluate in further studies.
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Ultrasound images

Image (1): 38 weeks gestation show polyhydramnios type1 diabetic
(largest pocket=1908cm)

Image (2) : 27 week show normal amniotic fluid volume of controlid type
1 diabetic

Image (3): 30 weeks show normal amniotic fluid volume of controlled
type 2diabetic

Image (4): 32 weeks show normal amniotic fluid volume type 1
controlled diabetic

Image(5): 34 weeks show normal amniotic fluid volume of type2 diabetic

Image(6): 35 weeks show normal amniotic fluid volume of controlled
type 1 diabetic

Image(7): 37 weeks show polyhydramnious , uncontrolled type 2 diabetic

Image(8): 29 weeks show normal amniotic fluid of type 2 controlled
diabetic

Image(9): 30 weeks show polyhydramniuos , controlled type 1 diabetic

Image(10): 34week show normal amniotic fluid volume ,controlled type 2
diabetic

Image(11): 33week show polyhydramniuos controlled type 2 diabetic

Image(12): 40weeks show normal amniotic fluid volume ,controlled type
1 diabetic

Image (13):37 weeks show polyhydramnious ,uncnotrolled type 1
diabetic

Image (14) : 29 weeks show normal amniotic fluid , controlled type 1
diabetic

Image(15): 35 weeks show polyhydramnious , uncontrolled type 2
diabetic

Image(16): 28 weeks show normal amniotic fluid volume, controlled type
1

Image(17): 37 weeks show normal amniotic fluid volume ,controlled type
2

National Ribat university
Faculty of graduate studies and scientific research
Data collection sheet
Evaluation of Amniotic fluid in Type1&2 diabetic patient in second
and third trimester using ultrasound
Patient Number (……………)

Date: ……\.....\2017

1 – Patient age

(…………..) years

2- Patient weight

(…………..) Kg

3- Type of DM:
(1) Type 1 (……………)
(……………..)
4 – Duration of DM

(2) type 2
(……………..)

5 – Diabetes status:
(1)Controlled (…………….)
(2) uncontrolled ( ……………….)
6 – History of polyhydramnious status:
(1) Yes (……………..)
(2) No ( …………………)
7_parity status:

G(.........)

P(............)

8 – Gestational Age: (……………)
9 – Amniotic fluid volume:
4 pockets (……………..)

SPD (……………….)

(1)Normal (…………..)
(2) Polyhydramnious
(……………….) (3) oligohydramnious(.......)
10– Consistency of amniotic fluid:
(!)Echo free (………………)
(2)with debris (…………)
11_ EFW

(..........)g

