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Abstract 

The current research focuses on certain histopathological of the placenta related with Meconium stained liquor (MSL) 

and immunohistochemical technical in the study groups. The samples were taken (maternal placental tissue) from 30 

women with MSL and 30 control women with clear liquor in labour. The placenta samples were collected and preserved 

in formalin (10%) for histological study and ethanol (70%) for the immunohistochemical study were obtained from AL-

Liqa Hospital for Maternity and Al - Yarmouk Teaching Hospital. Samples were collected from January to June 2021. The 

mean age of cases with MSL were 26.1±6.44 years compared with the mean age of clear liquor stain as control group   

21.8±4.88 year. Histopathological changes in the placenta showed highly significant differences between the two study 

groups (Intervillous space, intravillous fibrinoid, perivillous fibrinoid, calcification, fibrosis, syncytial knots, blood vessel 

changes).  Immunohistochemical All result is significant at p < 0.01. 
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Introduction 

The placenta is a short-term organ that is responsible for the successful completion of pregnancy  (Burton and 

Fowden, 2015). It's made up of fetal membranes and maternal tissues that have fused (Kay et al., 2011). The 

placenta is composed of two parts: the fetus, which forms the same blastocyst that forms the fetus, and the 

other part is the maternal part that arises from the tissues of the mother's uterus, which is shed after the birth 

of the fetus (Roberts et al., 2016). Meconium-stained amniotic fluid (MSAF) is a condition that happens once 

the fetal muscles of the sphincter anal relax within the womb, making the amniotic fluid (AF) seems green, 

yellowish, or brownish. It's quite rare if the fetus is premature(less than 37weeks).The MSAF is considered 

uncommon before 37 weeks of pregnancy, 7 to 22 percent of term pregnancies (from 37 till 42 weeks 

gestation) are complicated globally by MSAF, in which minimal groups of babies suffer from respiratory 

distress needing adequate oxygen (Mundhra and Agarwal, 2013; Madhuri, 2013). The existence of meconium 

in the amniotic fluid increases the potential for neonatal morbidity and mortality (Sundaram and 

Murugesan,2017). 

  The meconium stained liquor (MSL) is either thick or thin, and compared to the clear liquid meconium thick is 

associated with higher morbidity and mortality  (Biradar et al.,2018; Shrestha et al .,2018). Meconium is 

thought to cause placental and umbilical cord vasoconstriction along with cerebral and fetal hypoperfusion. 

These may be the causes for a major poor outcome in MSL (    Hiersch et al ., 2016; Aplin et al.,2020 ). It is not 

clear that whether MSL is associated with demonstrable placental pathology which may give rise to fetal 

distress, either directly or indirectly, or whether placental pathology gives rise to meconium staining and in 

turn causes fetal distress. It is not discernible which is the primary event among these variables. 
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There are many questions regarding the cause, effect, clinical significance and pathologic expression of in-

utero meconium passage  which are, as yet, unresolved. In the majority of infants, meconium passage is a 

reflection of physiological immaturity, although in some, it appears to be associated with adverse stimuli, out 

of which fetal distress is a significant factor. There are many studies which describe meconium induced fetal 

distress. A few studies have described placental changes in MSL. However, there lack of studies  describing    

histopathological  and immunohistochemical changes in term maternal placenta with MSL. 

This study has been undertaken to determine the association between MSL      specific placental pathology and 

immunhistochemical in such cases. For this purpose, macroscopic and microscopic changes of placentae 

associated with MSL were compared with those in clear liquor in otherwise uncomplicated term pregnancy.  

Materials   and  Methods 

The study included (30) women with MSL with ages ranging from (14 - 39 years), and gestational age ( 37- 43  

weeks).  In addition to (30) women with clear liquor as a control group, who were obtained from AL-Liqa 

Hospital for Maternity and Al - Yarmouk Teaching Hospital, samples were collected from January to June 2021. 

The tissue specimens (maternal side of placenta) were obtained after normal vaginal deliveries or caesarian 

sections from (30) cases with   MSL as a case group and (30) clear liquor stain as a control group. The placenta 

samples were collected and preserved in formalin (10%) for histopathological study. Haematoxylin & Eosin 

stain, Ali zarien stain  and masson trichrom stain were used according to the method of Suvaran et al (2013 ). 

The specimen was examined macroscopically according to the (  ) , for the following parameters (  ):  

1- Intervillous space (IVS): It is graded as 0 (narrow IVS), 1(normal) and 2 (widened IVS ).  

2- Intravillous fibrinoid and perivillous fibrinoid: In this study, both are graded as 1 (normal), 2 (mild increase) 

and 3 (marked increase). 

3- Villitis : It is graded as 0 (absent) and 1(present). 

4- Syncytial knots (SK): It is increased at term as well as in hypoxic conditions. It is graded as 1 (up to 5 

SK/villous in the majority of the villi), 2 (5- 10 SK/villous in majority of the villi) and 3 (>10 SK/ villous in the 

majority of the villi).  

5-  Calcification: Focal calcification is considered normal at term, but excessive calcification may have 

underlying pathology. In this study it is graded as 0 (no or focal calcification) and 1 (marked calcification). 

 6-Villous Fibrosis: Villous stromal fibrosis may occur in hypoxic conditions. It is graded as 0 (absent) and 1 

(present).  

7- Blood vessel changes: There may be thrombosis/ avascular villi/ atrophy of villi/ fetal thrombotic 

vasculopathy. In the present study, blood vessel changes are graded as follows: 0 (no change); 1 (mild changes 

(focal); 2 (marked changes (global). 

 

Immunohistochemical staining was carried out using after formalin had been fixed. Paraffin-embedded tissue 

blocks were cut at a 5 μm thick section. All sections deparaffinized in xylene, then decreasing grades of 

ethanol and incubated with phosphate-buffered saline. Antigen retrieval as required by the primary antibody. 

The steps of staining protocol with monoclonal antibodies toward CD16 from the commercially available kit 

(Abcam, Pathn Situ). The intensity of positive staining with the anti-CD16 of natural killer cell was graded as: 

(0) Negative of staining, (+) weak positive staining, (++) Moderate positive staining ,(+++) strong positive 

staining.  

   

Statistical analysis 
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At the end of the study, all the data was compiled and tabulated. Analysis was done by using suitable 

statistical methods (Pearson Chi-square test) and appropriate software (SPSS v.20). Also  Used fisher test for 

immunohistochemistry. Statistical calculations were carried out using MINI tab -13. 

 Results and  Discussion 

Examination of histopathological in term maternal placenta    

Meconium is a germ-free, thick, black-green, odorless material which is first recognized in the fetal intestine 

around 12 weeks of gestation and stores in the fetal colon throughout gestation . Meconium is found in the 

small bowels of fetuses before they reach the third trimester, but it is not usually removed until after 

childbirth. The risk factors for( MSL) are both maternal and fetal. The maternal factors are gestational diabetes 

mellitus, hypertension,  maternal chronic respiratory or cardiovascular diseases, post term pregnancy, 

eclampsia, preeclampsiaand. The fetal factors include oligohydramnios, intrauterine growth restriction, and 

poor biophysical profile. Meconium staining is an indicator of increased perinatal morbidity, though many 

cases may have normal outcome.   

The mean age of the studied groups which found significant differences between the MSL group and control 

group were 26.1±6.44 and 21.8±4.88 years respectively. There is significant difference in the mean age 

between case and control population (by 2 tailed significance test the value is 0.13238 ). Our results showed 

that the mean age of women  in the case group was higher than the mean age of women in the control group, 

and this result is consistent with the results of several studies (Naveen et al.  2006 ; Sharma et al ,. 2015 ; 

Addisu et al. 2018) .  This result justified according to Addisu and his colleagues in 2018 explanation about the 

woman age when gets older could accrue a gradual loss of elasticity of the cardiovascular vessels that lead to 

stiffness of uterine blood vessels and arterial which may cause insufficient placental perfusion and in utero 

fetal hypoxia and finally leads to passage of meconium into the amniotic fluid. 

 

  The weight of the placenta in this study did not show a significant difference between the control group 

534.15±176 g  and the MSL group 557.83±180.75 g. Statistical analysis of this factor did not show a significant 

difference between the two study groups, as in the (Table -1). Our result does not match the results of the 

studies  (Mondal et al.,2019; Tamayev et al.2021   ), where they found that the lowest mean placenta weight 

was for the MASF group and  significantly lower in the continuous meconium exposure group as 160 

compared with the acute meconium exposure group. 

 Where the average placenta diameter for the case group was   19±1.7 cm, while the average placental 

diameter for the control group was 19.7±1.8 cm as the (Table -1). The results of our study do not match the 

result of a study carried out by   Mondal et al. ( 2019  ) where the researcher found that there are significant 

differences between the average diameters of the placenta. 

 

The results of the microscopic examination of the tissue sections of the placenta on the mother's side  with 

clear meconium liquor stain (control group) showing normal intervillous space(Figure -1A-B).while the 

histological sections of the placenta from the mothers side in the case of meconium showed the presence of 

histopathalogical changes and the presence of  highly significant differences (P<0.01) of intervillous space. 

between the two study groups, where the highest percentage was for the case group  (46.67 %). fibrin 

deposits were due to poor circulation in the intervillous space (Figure -1 C-D) ,statistically highly significant 

(P<0.05)  of  Intravillous  fibrinoid  between the two study groups, where the highest percentage was for the 

case group   (40 %), (Figure -1 E-F),  statistically highly significant ( p  < 0.001) of Perivillous  fibrinoid between 

the two study groups, where the highest percentage was for the case group    (60 %)  (Figure -2 A-B) , 
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statistically highly significant ( p < 0.001) of Syncytial knots between the two study groups, where the highest 

percentage was for the case group    (46.66 %) (Figure -2 C-D) ,    significant differences on the level of 

probability ( p value 0.001) of villitis between the two study groups, where the highest percentage was for the 

case group ( 73.33 %). villitis are defined as an infiltration of large number of lymphocytes, neutrophils and 

macrophages in villous tissue. The villitis in our study is more present in the case group ,where inflammatory 

cells were observed in abundance with an oval shape , as  in the (Figure -2 E-F) ,  significant differences on the 

level of probability ( p value 0. 01) of Calcification  between the two study groups, where the highest 

percentage was for the case group (60 %). Intra villous calcification in this study is related to the case group , 

and this is evident in the following (Figure-3 A-B) ,  significant differences on the level of probability ( p value 

0. 01) of Villous fibrosis  between the two study groups, where the highest percentage was for the case group 

(63.33%). Villous fibrosis appears clearly as in the (Figure -3 C-D)  ,significant differences on the level of 

probability ( p value 0. 02) of Blood vessel change   between the two study groups, where the highest 

percentage was for the case group(  53.33 %).   As in the (Figure -3 E-F).  

 Salient microscopical findings in this study as observed from different tables and statistical analysis were 

increase in inter-villous space ((46.67 %), prominence of intra- ((40 %),) and peri-villous fibrinoid (60 %) , 

exaggerated syncytial knots ((46.66 %) (Table -2) , obvious blood vessel changes (53.33 %), calcification (intra- 

and peri-villous as well as within vessel wall) (60 %), villitis ( 73.33 %) (Table -3 )  . 

The results of the current study of placental tissues on the mother's side with meconium staining of liquor 

showed significant differences between the two study groups, and the presence of changes in intervillous 

space, intravenous fibrinoid, perivillous fibrinoid, syncytial knots The number of syncytial knots increases with 

increasing maternal ischemia , with high blood pressure and  over weight of mother (Kurman et al., 2011 ;   Ali 

and AL-Alalfe  , 2021).   

  Villitis are defined as an infiltration of large number of lymphocytes, neutrophils and macrophages in villous 

tissue. The villitis in our study is more present in the case group ,where inflammatory cells were observed in 

abundance with an oval shape , as  in the (Figure-6) ,and this result does not match the  result of (Mondal  et 

al.,2019; Kariniemi et al.,1990). Calcification Intra villous calcification in this  study is related to the case group 

,   the cause of calcification can be explained as end result of villous atrophy and fibrosis ,which leads to 

maternal and fetal hypoperfusion. 

  Our result is in agreement with the result of conducted by  Mondal et al.,(2019)  to study   histopathological 

changes of the placenta with meconium stained liquor where they found changes in the structure of  the 

villous and an increase in intervillous space, intravillous fibrinoid, perivillous fibrinoid, calcification, fibrosis, 

syncytial knots, blood vessel changes  . 

The results of the current study showed the presence of features of placenta inflammation in the case of MSL, 

which did not appear in the control group, and our result is in agreement with) Mohammed, 2019; Pakniat  

,2016 ; and Kim et al. 2017) , where they found that inflammation within the amniotic fluid in the case of 

MSAF occurs more frequently than it is in the amniotic fluid clear , in addition to that they suggested that  

Meconium has a role in stimulating local inflammation with tissue degeneration in the membranes of the 

fetus. Jaiman et al .,(2020) explained Lesions demonstrating histologic patterns suggestive of hypoxia included 

nucleated red blood cells, hypercapillarized villi, intravillous hemorrhage, massive perivillous fibrinoid 

deposition, and laminar necrosis of the decidua capsularis. The frequency of these lesions was seven times 

higher in the cases than the normal pregnancy controls. 
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Ali and  Al- Allaf, (2021) They made a histological study of the part of the placenta on the mother’s side and on 

the fetus’s side for women who suffer from overweight, where they noticed different histological changes  in  

two groups  in comparison with control  group ,These changes include syncytial knotting ,villous 

hypovascularity, villous fibrinoid necrosis, thickening of trophoblastic basement membrane, cytotrophoblastic 

hyperplasia, perivillous fibrin deposition ,increase in number of nucleated red blood cells (NRBC), stromal 

fibrosis, chorangiosis ,paucity of vasculosyncytial membrane (VSM), villous edema, features of deciduitis, 

villitis, and increase the thickening of tunica media of the placental blood vessels, Also Brouwers et al. (2019) 

they found  specific placental pathology (ie, chronic villitis and difference in villous maturation) was associated 

with a higher  body mass index ( BMI) . 

Many of studies also suggests, that vascular changes in villous structures are possibly present due to placental 

insufficiency, causal factor for fetal distress and meconium passage, either due to maternal or due to fetal 

hypoperfusion, and not the effect of long standing meconium exposure. (Redline  et al., 2000 ;  Sienko and 

Altshuler  ,1999  ;  Altshuler et al., 1992). 

Table  -1: The differences in   the  maternal age , placental weight and diameter  among  the MSL and control 

group. 

 

 

 

Table -2 : Histological grading of maternal placental tissues (intervilllous space, intervilllous fibrinoid, 

perivillous fibrinoid, and syncytial knots) of MSL and control group. 

Histological finding / Grade 
Control group 

NO. =30 (%) 

MSL group 

NO. =30 (%) 

 

P-Value 

 

1. Intervillous space 

Narrow (0) 

Normal (1) 

Widened (2) 

Total (%) 

-- 

0 (0 %) 

29 (96.67 %) 

1 (3.33 %) 

30 (100 %) 

-- 

4 (13.33 %) 

14 (46.67 %) 

12 (40 %) 

30 (100 %) 

0.01* 

2. Intravillous fibrinoid 

Normal (1) 

 

30 (100 %) 

 

11 (36.67 %) 
0.05* 

Parameters Groups Mean ±S.D 

Maternal age (Year) 
MSL 26.1 ±6.66 

Control 21.8 ±4.88  

P- value 0.13  significant  at P<0 .05 

Placental weight (g) 
MSL 557.83±180.7 

Control 534.15±176.11 

P- value 0. 64   NS at P< 0.05 

Placental diameter (cm ) 

 

MSL 19±1.7 

Control 19.7±1.8  

P- value 

 
0.17   NS at p< 0.5 

MSL: meconium stained liquor 

SD: Stander division, NS : not significant 
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Mild increased (2) 

Marked increased (3) 

Total (%) 

0 (0 %) 

0 (0 %) 

30 (100 %) 

12 (40 %) 

7 (23.33 %) 

30 (100 %) 

3. Perivillous fibrinoid 

Normal (1) 

Mild increased (2) 

Marked increased (3) 

Total (%) 

 

30 (100 %) 

0 (0 %) 

0 (0 %) 

30 (100 %) 

 

4 (13.33 %) 

18 (60 %) 

8 (26.67 %) 

30 (100 %) 

0.001* 

4. Syncytial knots 

Up to 5/ villous (1) 

5-10/ villous (2) 

> 10/ villous (3) 

Total (%) 

-- 

28 (93.33 %) 

2 (6.67 %) 

0 (0 %) 

30 (100 %) 

-- 

14 (46.66 %) 

11 (36.67 %) 

5 (16.67 %) 

30 (100 %) 

0.001* 

*Statistically significant (Pearson’s Chi- square test). 

MSL: meconium stained liquor 

 

Table -3: Histopathological grading of maternal placental tissues (Villitis, Calcification, Villous fibrosis, and 

Blood vessel change) of MSL and control group. 

Histopathological finding 
Control group 

N=30 (%) 

MSL group 

N=30 (%) 

 

P-Value 

 

1.Villitis 

Absent (0) 

Present (1) 

Total (%) 

--- 

30 (100 %) 

0 (0 %) 

30 (100%) 

--- 

8 (26.67 %) 

22 (73.33 %) 

30 (100%) 

0.001* 

2. Calcification 

No/ focal (0) 

Marked increased (1) 

Total (%) 

--- 

30 (100 %) 

0 (0 %) 

30 (100%) 

--- 

18 (60 %) 

12 (40 %) 

30 (100%) 

0.01* 

3. Villous fibrosis 

Absent (0) 

Present (1) 

Total (%) 

--- 

30 (100 %) 

0 (0 %) 

30 (100%) 

--- 

11 (36.67 %) 

19 (63.33 %) 

30 (100%) 

0.01* 

4. Blood vessel change 

No 

Mild 

Marked 

Total (%) 

 

29 (96.67 %) 

1 (3.33 %) 

0 (0 %) 

30 (100 %) 

--- 

1 (3.33 %) 

16 (53.33 %) 

13 (43.34 %) 

30 (100 %) 

0.02* 

*Statistically significant (Pearson’s Chi- square test). 

MSL: meconium stained liquor 

 



Nat. Volatiles & Essent. Oils, 2021; 8(6): 2129-2142 
 

2135 
 

 Mild changes in blood vessels were focal narrowing of lumen, while marked changes as observed in this study 

were obliteration of lumen in wide areas. Villous fibrosis and blood vessel changes are statistically significant 

applying. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

   

 

 

Figure -1:  Cross section in maternal placenta tissue with clear MSL (control group) showing normal 

intervillous space (black arrows), villi (yellow arrows), and blood vessels (red arrows) (H&E stain, A& B: 

X10,Cross section in maternal placenta tissue with MSL showing intervillous space (arrows) (H & E stain, [C ] 

X10, [D] X40), Cross section in maternal placenta tissue with MSL showing perivillous fibrinoid (red color) 

(Masson Trichrome stain, [E] X10, [F] X40).                                                                                                                           
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Figure -2 : Cross section in maternal placenta tissue with meconium liquor stain showing intervillous and 

perivillous fibrinoid (red color) (Masson Trichrome stain, A& B,   Cross section in maternal 

placenta tissue with MSL showing syncytial knots (arrows) (H & E stain, [C] X10, [D] X40). Cross 

section in maternal placenta tissue with meconium liquor stain showing inflammatory cells 

infiltration (Villitis) (oval shapes) (H & E stain, E & F: X40). 

 

  

 

 

A B 

C  D 

F E

 

E

E

E 



Nat. Volatiles & Essent. Oils, 2021; 8(6): 2129-2142 
 

2137 
 

 

 

 

 

 

 

 

                                                 

  

 

 

 

 

 

 

 

 

  

 

 

 

Figure -3: Cross section in maternal placenta tissue with MSL showing intra-villous calcification 

(orange-red color) Alizarin red S stain, A & B: X4). Cross section in maternal placenta 

tissue with meconium liquor stain showing villous fibrosis (blue color) (Masson 

Trichrome stain, C& D: X10).Cross section in maternal placenta tissue with MSL showing 

blood vessel changes in villous (arrows) (H & E stain, [E] X10, [F] X40). 

Immunohistochemical study 

CD16 (Natural Killer cells) in maternal placenta tissue 

The results obtained by studying the immunohistochemical method is used to determine a cluster of 

differentiation molecule found on the surface of natural killer cells (CD16 Natural cell) in placenta tissues 

stained with meconium liquor and clear placenta tissue. The results of the microscopic examination showed 

E F 

C D 

A B 
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that the number of natural killer cells was) 0 (negative in the total control of part of the placenta on the 

mothers' side, as shown in the following (Figure -4 ). 

                           

                                

Figure -4: Immunohistochemical staining method detection of CD16 NK cells in maternal placenta tissue with 

clear MSL showing (CD16 Negative control of maternal placenta tissue) 

The intensity of (CD16) NK cell expression was negative in 2 biopsies (6.66%) which had scored zero . While, 12 

biopsies (40 %) showed weak positive that scored +1. Eight biopsies (26.67 %) showed moderate positive 

expression that scored +2, and 8 biopsies (26.67 %) showed strong positive expression that scored +3 (Table -4 

, Figure- 5 ). 

Table -4 : Intensity of CD16 NK cells expression in fetal placenta tissue with meconium liquor stain                      

 

  

The fisher exact 

test statistic value 

Cases of MSL 

(%) 

Cases of 

MSL (No.) 

Control 

group (%) 

Control 

group (No.) 

Grade / 

( Intensity of CD16 NK 

cells) 

<0.00001 6.66 2 100 30 Negative (-) 

0.0001 40 12 - - Weak (+) 

0.0046 26.67 8 - - Moderate   )++(  

0.0046 26.67 8 - - Strong   )+++(  

All result is 

significant at 

p < 0.01 

100 30 100 30 Total 

 MSL: meconium stained liquor 
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Figure -5: Immunohistochemical staining method detection of CD16 NK cells in maternal placenta tissue with 

meconium liquor stain showing: (A) Negative (0) expression (B) Weak (+1) positive cytoplasmic expression (C) 

Moderate (+2) positive cytoplasmic expression (D) Strong (+3) positive cytoplasmic expression. (X10).   

  .  In the present study, we characterized the NK cell showing their differences as a function of meconium 

status. 

NK cells normally found 5–15% of peripheral blood lymphocytes, and  uterus,  and lung, as well as to a lesser 

extent in the thymus, secondary lymphoid tissues and mucosal-associated lymphoid tissues (Yu et al. 2013).  

Placental cells are derived from both maternal and fetal which express molecules that play a fundamental role 

in maternal-fetal tolerance (  Guleria and   Sayegh,2007). The present study showed an increase in the subsets 

of cells expressing the CD16+ marker in delivered mothers who have stained amniotic fluid with meconium, 

and an interesting result was that cells expressing CD16+ were more frequent in maternal placenta tissue with 

meconium liquor stains  . 

In the present study, the increase in CD16 suggest an intensification of the innate immune response in the 

meconium state, NK cells are one of the innate immune system soldiers, and the presence of meconium may 

stimulate the production of cytokines that stimulate NK cells. 

Cox  et al., ( 2015) indicate that umbilical cord blood plasma contains soluble NKG2D ligands that alter the NK 

function and act as a mechanism of fetal-maternal tolerance in human pregnancy and this explains the lack of 

NK cells in the placenta of the control group. 

We did not find previous studies similar to the idea of this study, but there were many studies on natural killer 

cells in pregnant women who suffer from various diseases. For example, Papamitsou   et al ., (2014) they 
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observed increased expression of CD16cell and CD68 cells in the placentas of women with recurrent 

miscarriages, while Senthilnayagam  et al .(2016) found an increase in CD56+ NK cells in the placentas of 

women undergoing early miscarriage, finally, (Mohammed , 2019) found an increase in CD68 macrophage 

cells and CD117 mast cells in the placenta of women with meconium pigmentation  
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